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OZET

Oktay Sinanoglu tarafindan ortaya atilan Degerlik Etkilesim Formiilleri (DEF) kuraminin
kurallarindan yola ¢ikilarak; basit bir resimli yolla bir 6zdecigin, baglar (n.), bagonler (n.),
baglamaz (no) yoriingeglerinin sayisim bulmak ve 6zdecigin kararlihi@ (tepkime yetenegdi)
hakkinda fikir ytiritmek miimkiin olmaktadir.

Calismamzda, bu kuram yardimiyla pek gok 6zdecigin n. n. no sayilarim [DBD: diizey bigit
dizini (LPI: level pattern indices)] hesapladik. Ayrica, gesitli gizelgeler olugturduk ve karbon
bilegiklerini igerdikleri n. n. npsayilarina gore simflandirdik. Ozdeciksel baglasim diizesini
1sildevingen (termodinamik) sabitlerle karsilagtirarak, DEF kuraminin dogrulugunu nitel
olarak gostermeye c¢aligtik. Bundan bagka, DEF kuraminin kurallanmi dikkate alarak
olusturduumuz ¢izelgeleri kullanarak, basit resimli yola dahi gerek kalmadan basit
formiillerle n., n_ ny sayilarin1 bulmanin miimkiin oldugunu gésterdik.

DEF kuraminin nicel olarak kanitlanmasi igin ise; Oktay Sinanoglu’nun doktora dgrencisi Elif

Tekin Tarm tarafindan gelistirilen HAO isimli bilgisayar yazilimi kullamilarak, pek ¢ok
ozdecigin n. n_ ngsayilan ve yazilimdaki 6zdeciklerle ilgili diger hesaplar gosterildi.
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ABSTRACT

Starting from the rules of the theory of “Valency Interaction Formulae” asserted by Oktay
Sinanoglu, it becomes possible to find out the number of the bonding (n,), anti-bonding (n),
and non-bonding (n,) orbitals by a simple pictorial way to state about the stability (that is
ability to reaction) of a molecule.

In our study, we calculated the n,, n. n, numbers of many molecules through the “Level
Pattern Indices LPI ” and by the help of the above mentioned theory. Furthermore, we
formed number tables and classified the carbon compounds according to their n,, n, n,
numbers. We also tried to prove qualitatively the VIF theory, comparing the molecular
binding orders with thermodynamic constants. Besides this, we showed that it is possible to
find the n,, n n,numbers by simple formulas and considering the rules of VIF , without even
needing a simple pictorial way.

As for the quantitative proof of the VIF theory, the other calculations related with molecules
and the n,, n, n, numbers of many molecules have been given by the use of the software
named HAO and developed by Elif Tekin Tarim the doctoral student of Oktay Sinanoglu.



1.GIRIS
1.1 Kimyasal Baglar ve Kimyasal Bag Kuramlar

Iki 6gecigin (atomun) bir 6zdecik (molekiil) olusturmak iizere etkilesimi, kimyasal bag olarak
tanimlanir. Bir kimyasal bag, ogecikleri ya da 6gecik &beklerini (gruplarim) belli bir uzaklikta
ve birarada tutmaya yetecek kuvvettir ve kimyasal baglanma sonucu, 6geciklerden olusan
ozdecikler arasinda da 6zdecikler aras1 baglanma kuvvetleri ortaya ¢ikar. QOgeciklerin ya da
dgecik obeklerinin arasindaki etkilesim, bunlar1 ayirmak i¢in en az 42 kJ mol biiyiikliigiinde
bir erke (enerji) gerektiriyorsa, bir kimyasal bag olusur. Ozdecikleraras: etkilesimin erkesi
daha diigiiktiir (Erdik ve Sarikaya, 1984).

1.1.1 Lewis Simgeleri

Ogecikler, bag olusturmak iizere bir araya geldiklerinde, ekirdeklerine en uzakta bulunan
eksicikler (elektronlar) etkilesir. Yani, baglanma igin en dig tabakanin (en yiiksek erkeli
tabaka), eksicikleri Snemlidir; bu tabakaya degerlik tabakas: ve bu tabakanin eksiciklerine de
degerlik eksicikleri denir. Lewis simgeleri, 63ecikleri gdstermek igin kullanilir ve sadece
degerlik eksicikleri belirtilir. Bu simgelerde her eksicik bir nokta ile belirtildiginden eksicik-
nokta simgeleri olarak da bilinir. Bir 6genin (elementin) Lewis simgesi, 6genin simgesi
etrafina degerlik eksicigi kadar nokta koyarak ya da ¢ogunlukla bir ¢ift eksicik yerine bir ¢izgi
¢izerek ve tek eksicik i¢in bir nokta koyarak yazlir. Ornek olarak,

H. , ;O: , -I:q"- . _'::F-:.
verilebilir (Erdik ve Sarikaya, 1984).
1.1.2 Yiikiinsel Bag

Yiikiinsel (iyonik) bag, bir §gecigin degerlik tabakasindan bir ya da birkag eksicigin, diger bir
ogecigin degerlik tabakasina gegmesiyle olugur. Eksicik(ler) kaybeden 6gecik arti (pozitif)
yiikiin (iyon) yani artin (katyon) ve eksicik(ler) alan 6gecik eksi (negatif) yiikiin yani eksin
(anyon) haline geger.Yani yiikiinler soy(asal) gaz eksicik diizenine ulagirlar. Yiikiinsel bag, zit

Bu makalede gecen terimler, Dogan Coker, Timur Karagay, Matematik Terimler S6zIugt, TDK, 1983 ve Oktay Sinanojlu, Fiziksel Kimya Terimleri
S6zlugi, TDK, 1978, sbzliiklerinden alinrigtir.
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yiikli bu yiikiinler arasindaki gekme sonucu olusur. Bir yiikiinsel bag olusumunda,bir 6gecigin
kaybettigi ya da kazandig: eksiciklerin sayisina degerlik (valens) denir. Ornek olarak,

Lie + F: » L #7 (LiF)
verilebilir (Erdik ve Sarikaya, 1984).

Ogeciklerin,yiikiinler olugturarak soy gaz eksicik diizenine ulagmalan sekizli (oktet) kurali
olarak bilinir. Sekizli kurali, genel olarak A obekleri ogelerine uygulamr; gegis ogelerine
uygulanamaz. Yiikiinsel bag olusumunda etken yani yiiriitiicii kuvvet, bilesik olusturmak tizere
yiikiin haline gegerek baglanan ogeciklerin erkelerinin azalmasidir. Genel olarak bir dizgenin
(sistemin) erkesinin azalmas: kararliiim arttinr. Tepkimeyi yiiriten kuvvet zit yiikli
yiikiinlerin birbirini gekmesidir ve bu kivildinim (elektrostatik) ¢ekme sirasinda agiia ¢ikan
erkeye kirilca (kristal) erkesi denir (Erdik ve Sarikaya, 1984).

1.1.3 Kovalent Bag

Cogu zaman, bir yikiinsel bilegigin olusmast ile daha kararh bir durum elde edilemez. Ornegin,
bir artinin olugmas: igin gerekli erke (yiikiinlesme erkesi),bir eksinin olugmas: sirasinda salinan
erke ve yiikiinsel bilesifin olugmas: sirasinda salinan erke (sirasiyla eksicik ilgisi ve kirilca
erkesi) toplamu ile kargilanamaz. Bu durumda bir kovalent bag olusur. Kovalent bag, bir eksicik
¢iftinin ogecikler arasinda ortaklasa kullamlmasiyla olusur. Baglayici kuvvet,ortaklasa
kullamlan eksicikler ile art1 68ecik ¢ekirdekleri arasindaki ¢ekme kuvvetidir. Yiikiinsel bagda
oldugu gibikovalent bagin da kararhilhi@, bagin olugmas: ile baglanan o6gecik ¢iftinin erke
diizeyindeki diigmedir. Yiikiinsel bagdan farkli olarak; soy gaz eksicik diziligine sahip olmak
icin her ikisinin de eksicik almasi gerekli iki 68ecik etkilestiginde, eksicik aligverisiyle degil
eksiciklerin ortaklasa kullamlmastyla kovalent bag olusumu gergeklesir. Kovalent bag, bir ¢ift
nokta (. .) ya da daha uygun olarak bir ¢izgi (—) ile gosterilir. Ornek olarak,
H- H, & F:, 00000
yada



verilebilir (Erdik ve Sarikaya,1984).

Yiikiinsel bag da oldugu gibi, kovalent baglann sayis1 da ogeciklerin, ¢ogunlukla, soy gaz
eksicik diziligine sahip olmak i¢in gereksinme duydugu eksicik sayist ile belirlenir. Bir 6Zecigin
olusturdugu kovalent baglanin sayisina, yani ciftlestigi eksiciklerin sayisina kovalens ya da
kovalens sayis: denir (Erdik ve Sankaya, 1984).

1.1.4 Yankilagim

Cogu zaman, bir 6zdecikk ya da yikin igin tek bir eksicik-nokta formilii yeterli
degildir, yani 6zdecik ya da yiikiin igin tek bir Lewis yapis: yazilamaz. Ornegin, kiikiirt dioksit,
SO, ézdecigi igin asafidaki formiiller yazilabilir:

S 'S
<>
/ \ \ 4 / \
% ANY% ¥ \0\
M @

Bu Lewis formiillerinde S ve O ogeciklerinin yerleri aym olmakla birlikte eksicik giftlerinin
diizeni degisiktir. Her iki formiilde de O 63eciklerinden biri tek bag ile, digeri ¢ift bag ile
baghdir. Diger taraftan, deneysel sonuglar, her iki S — O baginmn da 6zdes 6zellikte oldugunu
gostermistir; yani her iki S—O bagimn da 6zdes uzunlukta oldugu bulunmustur. Oyleyse, SO,
icin cizilen yapilardan higbiri uygun degildir. Fakat, SO, i¢in hem sekizli kuralim saSlayan ve
hem de denel sonuglara uyan tek bir formiil verilemez. Bu durumda, 6zdecigin yapisi igin
olanakh ve kabul edilebilir biitiin Lewis yapilart gizilerek aralanna ¢ift bash oklar konur ve bu
yapilara yankiasim (rezonans) yapiar: denir. Ozdecik ise, Lewis yapilannm yankidasim
hibritidir. Ozdecik ya da yiikiin yapilanimn hem sekizli kuralim saglayan hem de denel
sonuglara uygun tek bir Lewis formiilii ile gosterilememesi ozelligi yankilagim olarak bilinir
(Erdik ve Sankaya, 1984).

1.1.5 Bagin Ucaysalhig ve Ciftucay Kolcuk

Kimyasal baglarm gogu, kovalent bag ve yiikinsel bag arasinda ozellikler tagir. Baglarda,
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gogunlukla, eksicikler bir dgecik tarafindan daha kuvvetle gekilir ve bagdaki eksicik yogunlugu
Ogeciklerden biri tarafina kayar. Bu ozellik, bagm kismi yiikiinsel karakteri ya da bagm
ucaysalligh (polariig) olarak tammlamr. Iki 6gecik arasmdaki bagn eksicik iftinin dagihm
icin ug (ekstrem) durumlar ucaysal olmayan (apolar) kovalent bag ve yiikiin bagidir; bu iki ug
arasinda ucaysal kovalent baglar bulunur. Ucaysal kovalent baglar ve hatta yiikiin baglan iceren
ozdecikler, ucaysal ozdecikler ve ucaysal olmayan kovalent baglart iceren dzdecikler ucaysal
olmayan ézdecikler olarak adlandinilir; dolayisiyla kimyasal bilesiklerin bag tirlerini belirtmek
icin gogunlukla ucaysal bilesik ve ucaysal olmayan bilesik terimleri kullamlir (Erdik ve
Sanikaya, 1984).

Ucaysal bir bagin, bagda yiiklerinin bulunmasindan dolayr bir bag ¢iftucay (dipol) kolcugu
(momenti) vardir;yani bag ¢iftucaysaldir. Bir bagin ¢iftucay kolcugu, p; 8+ yiikii, 8- yiikkiinden,
d uzakh@ ile aynlmgsa p=qd olur. Belli bir uzaklk ile aynlmug &+ ve 8- yiikleri bir giftucay
olusturur. Iki 6gecikli 6zdeciklerin eger ucaysal ise giftucay kolcuklanmmn biiyiik olacag,
ucaysal olmayan kovalent ise hi¢ ¢iftucay kolcuklar: olmayaca@ sonucu gikanlabilir. Bir bagin
giftucay kolcugu, bagin tamamen yiikiinsel oldugu ve yiikiinlerin bir esicik yiikii tagidiklan
(gergekte dogru degil) kabul edilerek hesaplamir (Erdik ve Sarikaya, 1984).

1.1.6 Bag Erkesi. Bag Uzunlugu

Kovalent bagh ikiogecikli bir 6zdecigi yiiksiiz 6geciklerine ayirmak igin verilmesi gerekli erke,
bag bozunma erkesi (bag erkesi) olarak tammlamir.

A—B — A(g) + B(g)

Bag erkesi; bag derecesinin artmastyla artar ve bagin kovalent ya da yiikiinsel olugunun bir
olgtisiidiir ve bagin yukiinsel karakteri arttikga bag erkesi de artar. Cok ogecikli d6zdeciklerde
de bag erkeleri olgiilebilir. Ozdes bag igeren cesitli 6zdecikler iizerinde ¢algilarak bir bag igin
ortalama bag erkesi bulunur.

Bagh iki ogecik arasindaki uzakhk bag wzunlugu olarak tamimlamr. Bag uzunlugu, bag
derecesinin artmastyla yani bag bag erkesinin artmastyla azalir (Erdik ve Sankaya, 1984).



1.1.7 Degerbag Kuram

Kimyasal baglar i¢in nicem diizenegine (kuvantum mekanigine) dayah olarak gelistirilen iki
onemli kuramdan biri degerbag (valens bond) kuram olarak bilinir. Bu kuram, iki 6ecigin bag
yapmak iizere bir araya geldiklerinde 6gecik yoriingeglerinin (orbitallerinin) uygun bir durumda
ustiiste geldigini ve doniileri (spinleri) zit bir ¢ift eksicigin bu iistiiste ¢akigmug yoriingecleri
doldurarak bir kovalent bag olusturdugunu kabul eder. Kurammn temel ilkeleri; a) Ogecik
yoriingegleri ne kadar istiiste gakigirsa bag o kadar giigliidiir, b) Bir 68ecik birden fazla
kovalent bag yaptifi zaman, baglar arasindaki agilar, baglanma i¢in kullamlan yoériingegler
arasindaki agilara egit olmahdir, ¢) Bir takim ustiiste gakigmg yoriingegde bir ¢ift eksicigin
ortaklasa kullamlmasiyla bir tek bag, iki ya da ii¢ takim iistiiste ¢akigmug yoriingegde iki ya da
tig ¢ift eksicik giftinin ortaklasa kullamlmasiyla ¢ift ve iiglii baglar olugur. Omek olarak,
H T

Is

FI 0!
2s  2px 2py 2p.

H’ nin yan dolu 1s yériingegi ile F’un 2p alt tabakasmdaki yoriingeglerinden yar dolu olanimin
iistiiste cakismast ile olugan bag verilebilir. Yani,

H- + F - HF

HF 6zdecigi olusur. Iki 6gecikli bir dzdecik igin tek sekil, dogrusal olacagindan, HF 6zdecigi
dogrusaldir. (Erdik ve Sarikaya, 1984)

1.1.8 Katiik Ydriingecler

Yan yanya dolu 6gecik yoriingeglerinin iistiiste kaynagmas: taslami (modeli) ile bitiin 6zdecik
yapilan agiklanamaz. Bu taslama gére C 6Zeciginin H 6gecigi ile iki tane bag yapmasi gerekir
ama C, H ile dort tane dzdes tiir bag yapar ve hidrokarbonlarin en basit bilesigi olan CH,
(metan) dzdecigini olugturur. Yani,
c VI I
2s 2p
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yukandaki gosterilige gore 2p alt tabakasinda ikitane ciftlesmemis eksicik bulunur. Oyleyse
beklenecek yap1 CH, olmalidir. Fakat CH,, kararh degildir. Yukanda bahsedilen CH, bilesiginin
yapisim agtklamak icin eksicikleri tabaka iginde asagidaki gibi yayalm:
c!i v 4
2s 2p

Bu durumda ¢ tane C—H bagi, C’un ii¢ tane 2p yériingeciyle ii¢ tane H’in 1s yoriingeginin
ististe cakigmastyla, bir tane C—H bag ise, C’un 2syoriingegiyle bir tane H’in 1s
yoriingeginin iistiiste ¢akigmasindan olusacaktir. Oyleyse, dordinci C—H bafmn diger
iigiinden farkll olmas: beklenir, giinkii degisik tiir yoriingeglerden olusmustur. Gergekte ise,
biitin C—H baglan 6zdestir ve 6zdecigin yapist dortyiizliidir ( tetrahedraldir). C 6gecigi
dortyiizliiniin merkezinde ve H 6gecikleri kogelerinde bulunur. Denel sonuglar, H—C—H bag
acismm da 109,5° oldugunu gostermistir. Bu durum, Pauling tarafindan geligtirilen
katisiklagma (hibridlesme) ve katigik (hibrid) yoriingegler ile agiklanabilir:

Asagida, dort tane zdes tiir bagi olugturmak igin yararh (fakat varsayimsal (hipotetik)) bir
islem verilmigtir. Dort tane ¢iftlesmemis eksicik elde edebilmek igin, s eksiciklerinden biri p
yoriingegine gikarilmig ve boylece C ogecigi i¢in uyanims bir durum elde edilimistir. Bu iglem
icin gerekli erke 96 kkal / mol diir. Temel durum,

c It 4 I
2s  2px 2py 2p:

Uyanlmg durum,
c +y v I
2s  2px 2py 2p.
Katigiklagms durum
c I 4 4 4
sp’

oldugu goriilir. Dért tane yan yartya dolmus yoriingegin dort tane 6zdes tur yoriingeg vermek

iizere kaynagmas: (katigiklagmast), sp’ katigiklagmas: (bir tane s ve i¢ tane p yoriingeginin
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katigiklagmasi) olarak adlandirilir ve kuramsal olarak 55 kkal /mol lik bir erke gerektirir.
Fakat, katigiklagma erkesi gergek degildir; ¢iinkii, gercekte, katigiklasmis durumda bir C
ogecigi yoktur. Katisiklagma, yalniz bag olugmas: sirasinda olur ve bu sirada dizge, varsayimsal

katigiklagma icin gerekli olandan daha fazla erke agiga ¢ikmastyla kararl hale geger. Diger tiir
katigiklagmalar da benzer gekilde olusur (Erdik ve Sarikaya, 1984).

1.1.9 Degerlik Kabugu Eksicik Ciftleri itmesi (DKECT) Kuram: ve Ozdecik Sekilleri

Kimyasal baglanma kuramlanimn amaglanindan biri, 6zdeciklerin gekillerinin bulunmasidir.
Deg@ierbag kuramindan yararlanarak ve katigiklagmug yoriingeclerin tiiriinii g6zoniine alarak
Ozdecik gekilleri yani geometrileri yukanda verilen 6rneklerdeki gibi bulunabilir. Bu gekillerin
daha kolay bulunmasim saglayan bir kuram da degerlik kabugu eksicik giftleri itmesi (VSEPR:
valence shell electron pair repulsion) kuram olarak bilinir ve katigiklagma tiiriiniin bilinmesini
de gerektirmediginden ¢ok yarahdir. Bu kuramn uygulanmastyla, 6zdeciklerin Lewis formiilleri
yazilarak, sekilleri bulunabilir. Once kuramu kisaca agiklayahm: Katigiklagma kuramu, bir
ozdecikteki degerlik eksiciklerinin dgecikler etrafinda bakisik olarak dagilacag: sonucunu verir.
Bu eksiciklerin bir kiire yiizeyi lizerinde birbirlerinden olabildigince uzak eksicik ¢iftleri halinde
bulundugunu kabul edebiliriz. Kuram uygularken merkez 6Zeciginin ortaklanmug (bag yapmis)
ve ortaklanmamus bitiin eksicik ¢iftleri g6zonine almr. Eksicik giftlerinin bir kism
ortaklanmamigsa, 6zdecik sekli biraz degisir ve degisik sekilde adlandinbir. Ozdecik gekilleri,
eksicik giftlerinin aralannda gekme en az olacak sekilde diizenlenmeleri yani degerlik tabakast
eksicik ¢iftlerinin sayisina bagh olarak elde edilir (Erdik ve Sarikaya,1984).

Gegis (transisyon) metallerinin, eger d yoriingegleri tamamen bos (d°) ve tamamen dolu (d"%)
degil ise, bilesiklerin gekilleri bu kuram ile bulunamaz. Cinki, bu metallerde d yoringegleri
kismen dolu ise gok gegitli sayida degerlik eksicikleri olacag igin eksicik ¢iftlerinin dafimasi
kiiresel bakigim (simetri) gostermeyebilir. Gegis metalleri ve yikinleri d° ve d' dizilisinde ise d
yoriingeglerinin 6zdecik geometrisi iizerinde etkisi olmayacagmndan, bunlann bilegiklerinin
sekilleri, eksicik giftleri itmesi kuramindan yararlanarak bulunabilir (Erdik ve Sankaya,1984).

Eksicik ciftleri itmesi kurami, ok sayida ozdeciklerin ve yiikiinlerin sekillerinin gabuk ve
baganyla bulunmasmnda kullambir. Kuramin uygulanmasinda onemli nokta, Ozdeciklerin ve
yiikiinlerin Lewis formiillerinin yazilimasidir (Erdik ve Sarikaya, 1984).



1.1.10 Ozdecik Yériingecleri Kurami

Bu kuram, ézdecigi, art: gekirdekler takimi ve 6zdecik etrafindaki yoriingeglerden ibaret goriir.
Ozdecik yoriingeglerini dolduran eksicikler, 6geciklere ait olmayip 6zdecigin tiimiine aittir. Bir
bagka ifadeyle; bir 6zdecikde ogecik ¢ekirdeklerinin etrafinda 6zdecik yériingecleri takimu
bulunur. Bir 6zdecikdeki ve bir yiikiindeki 6zdecik yoriingeglerinin gercek sekli bilinmez.
Yaklagik dogru kabul edilen bir gekil, 68ecik yoriingeglerinin birlestirilmesiyle elde edilir. Bu
islem, 6gecik yoriingeclerine ait dalga islevlerinin (fonksiyonlarimn) toplanmasiyla ya da
gikarilmastyla elde edilir. Iki dalga islevi toplanirsa, olusan 6zdecik yoriingecinde eksicik
yogunlugunun en fazla oldugu yer iki ¢ekirdegin arasidir. Bu tiir bir yoriingegde eksicikler
cekirdekleri birarada tutar, yani bu yoriingeglerin erke diizeyi, kendisini olugturan &gecik
yoriingeglerinin erke diizeyinden daha diisiiktiir ve boylece kararh bir bir 6zdecik olusur. Bu
tiir yoriingeglere baglar (bonding) ézdecik yoriingegleri denir. Eger iki dalga islevi birbirinden
¢ikanlirsa, olusan 6zdecik yoriingeginde eksicik yogunlufunun en fazla oldugu bélge iki
gekirdegin arasi degildir. Eger, ozdecigin eksicikleri, bu tiir bir yoriingegde bulunursa,
¢ekirdekleri birarada tutamaz, hatta c¢ekirdeklerin birbirini itmesine neden olur. Bu
yoriingeglerin erke diizeyi, kendisini olusturan 6gecik yériingeclerinin erke diizeyinden daha
yiksektir. Sonug olarak, o6zdecigin kararlihif azaldifindan bu tiir yoriingeglere bagonler
(antibondig) ozdecik yoriingegleri denir. Bazi 6zdeciklerde ise, baz 6zdecik yériingeglerinin
erkesi, kendisini olusturan &gecik yoriingeglerinin erke diizeylerinin ortalamasina esit
olmaktadir. Bu durumda, 6zdecigin olugmasina erke bakimindan bir katki saglamadifindan,
boyle 6zdecik yoriingeglerine baglamaz (non-bonding) 6zdecik yoriingegleri denir (Erdik
veSarikaya,1984).

Ozdecik yoriingegleri kuramnin basansi, O, o6zdecigindeki baglanmanin agiklanmasinda
goriiliir. Deneyler, O, 6zdeciginde iki tane ¢iftleymemis eksicik bulundugunu ve dizilmiknatis
(paramagnetik) oldugunu gostermistir. Deneylerin gosterdifi gibi 6zdecikde iki tane
giftlesmemis eksicik bulunusunu, ancak ozdecik yériingegleri kuramu agiklar. Ozdecik
yoriingegleri kuram, iki 6gecikli 6zdeciklerin yapisim baganyla agikladifr gibi, ¢cok ogecikli
6zdeciklerin yapisi agiklamak igin de kullantlir (Erdik ve Sarikaya, 1984).
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1.1.11 Diger Baglar. Ozdecikleraras: Etkilesmeler

Yukandaki bilgiler 65ecikler icinde ve 6zdeciklerigi (intramolekiiler) olusan baglar ve gekim
kuvveti ile ilgiliydi. Simdi o6zdecikleraras1 (intermolekiiler) ¢ekim kuvvetlerini kisaca
inceleyecegiz. Bu kuvvetler, dzdegin (maddenin) gaz, siv1 ya da kat1 halde olusunu belirledigi
gibi kimyasal tepkimelerde de ¢nemli rol oynar. Ozdecikici etkilesmeler yani yiikiinsel ve
kovalent bajlar gok giiglii oldugu halde,6zdecikleraras ve dgecikleraras: etkilesmeler oldukga
zayifir Ozdecikleraras: etkilesmeleri ii¢ alt bolimde inceleyebiliriz: a) Ciftucay-ciftucay
etkilesmeleri: Bu etkilesmeler, ucaysalozdecikler arasinda goriilir. Bu 6zdecikler devamh
giftucay ozellifindedir ve kivil (elektrik.) alaninda yonlenir. ki ucaysal 6zdecik birbirine
yanagirken Oyle yonlenir ki, birinin art1 kutbu, digerinin eksi kutbuna yanagir. Bu yolla iki
giftucay arasinda bir elektrostatik gekme olugur. Fakat bu gekme, zit yiiklii yiikiinler arasindaki
¢ekmeden, ¢ok daha zayiftir. Ciinkii; birincisi, ¢iftucaylanin ucunda kismi yiikler bulunur,
ikincisi,0gecikler ve ozdecikler aym zamanda devamli hareket halindedir ve carpismalar
giftucaylarm dizgtin yonlenmesini engeller, tigiinciisii, ¢iftucaylann 6zdes yiikli uglan arasinda
da itme kuvvetleri vardir. Ciftucay-¢iftucay etkilesmeleri, yiikiin ve kovalent baglarin %1°i
kadar guglidiir. Gaz halinde, mormal basinglarda 6zdecikler birbirinden uzak oldugundan
giftucay-giftucay etkilesmeleri gok zayiftr. Gazin basinci arttikga, 6zdecikler birbirine ok
yaklagir; eger gazin sicakhi da azalirsa devimsel erke (kinetik enerji) de azalir. Bu iki etkinin
birlesmesiyle ¢iftucay-ciftucay etkilesmeleri artacagindan gazin sivilagmasi, hatta katilagmas
olanakhdir. b) Hidrojen bagi: Baz oOzdeciklerarasi gekim kuvvetleri, ¢iftucay-giftucay
etkilesmelerinden beklenenden daha yiiksektir. Bu tiir etkilesmeler, diger kovalent hidriirler ile
kargilagtinidif1 zaman erime ve kaynama noktalan ¢ok daha yiiksek olan NH;, H,O ve HFde
goriilebilir. Bu o6zdeciklerin aym obekteki diger hidriirlerden ¢ok daha yiiksek erime ve
kaynama noktalarina sahip oluglar, 6zdecikler arasinda ¢iftucay-ciftucay etkilesmesinden daha
giiclii bir kuvvet oldugunu gosterir. Bu 6zdeciklerin ortak 6zellikleri, yapilaninda en az bir tane
ortaklanmamug eksicik ¢ifti igeren ve eksicekerligi (elektronegatiflgi) yiiksek bir dgecige bagh
en az bir tane H 68ecigi icermesidir. Kovalent bagh O, F ve N 6gecikleri, diger 6zdecigin H
ogeciklerini ¢eker. H 6Fecifi, iki 6zdecik arasinda koprii 6devini goérerek ozdeciklerarasi
etkilesmeyi arttinr, &— o+ o— o+
X—H...... X—H

\’

H-Bag
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H ogeciginin kiigiikkligii nedeniyle, iki 6zdecik birbirine o kadar yaklasir ki, aralarindaki
etkilesme, bir ¢iftucay-giftucay etkilesmesinden ¢ok bir bag olarak goéz oniine ahmir. Bu 6zel
bag tiiriine hidrojen bag denir, tipik bir kovalent bag tiirtiniin yaklagik % 10’u kadar giigli
olup erkesi 12-42 kj mol ™ diir. ¢) London kuvvetleri (van der Waals kuvvetleri): Bu zayif
kuvvetlerin, gaz 6zdecikleri arasinda oldugu 1873 yilinda J. van der Waals tarafindan ortaya
konulmus ve bu kuvvetlerin nasil olugtuguna iligkin agiklama 1928 yillinda F. London tarafindan
verilmigtir. Bu kuvvetleri kisaca soyle agiklayabiliriz: Siirekli giftucay olma ozelli§i tagimayan
ucaysal olmayan 6zdecikler arasindaki etkilesmeler de g6z oniine ainmahdir. Ciinki, O, N; ve
F, gibi tiim ucaysal olmayan 6zdecikler, hatta tek 6gecikli asal gazlar bile sivilagtinlabilir. Bu
maddelerin kaynama noktalan ¢ok digiiktiir ve 6zdecikleraras: etkilesmeler ¢iftucay-giftucay
etkilesmelerinden daha zayiftir. London kuvvetlerinin bir 68ecik ya da 6zdecikde eksiciklerin
serbest hareketleri sonucu ortaya giktigy diistiniiliir. Ogecik icinde eksicik yogunlugu, ortalama
olarak kiiresel bakigik (simetrik) oldufu halde, herhangi bir anda ogecikde yik dagiim
degisebilir. Ofecigin bir tarafinda, diger tarafindan daha fazla olusu sonucu komsu 6gecikdeki
yiik dagilim da degisir. Béylece gegici giftucaylar olusur ve bu ¢iftucaylar kaybolmadan yeni
ciftucaylar olusturur. Ciftucaylar arasindaki gekme giiclii olmakla beraber olugma siireleri kisa
oldufundan London kuvvetleri 6zdeciklerarast en zayif etkilesmelerdir. Ucaysal olmayan
dzdecikler arasindaki cekme kuvvetleri, London kuvvetleridir ve ucaysal 6zdecikler arasinda da
diger kuvvetlere — ciftucay-giftucay etkilesmesi ve H- bafi — ek olarak bulunur. H,O ve
NH;’ de ciftucay-ciftucay etkilesme erkesi aym zamanda H-bagi erkesini de igerir (Erdik ve
Sankaya, 1984).

1.1.12 Ogeciksel Yoriingeclerin Dogrusal Bilesimi (LCAO)

Bir 6zdecikde bulunan ¢ekirdekler birbirinden ¢ok uzak mesafede iseler, kovalent baglan
olusturan eksicikler 6Zeciksel yoriingeglerde bulunur.Bu nedenle, 6geciksel yoriingeglerin
dogrusal bilesimi (LCAO: atomik orbitallarin lineer kombinasyonu) yonteminde 6zdecigin
dalga iglevi, kendisini olugturan dgeciklerin dalga islevlerinin toplamm olarak yazilir.

Y= X; + X5 +... +cXp (11)

Bu esitlikte; y 6zdeciksel dalga iglevi, X1, Xo, ..., Xa Ogeciksel dalga islevleri, ¢, ¢a, ..., cade
katsayilardir.
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Ozdeciksel yoriingegler igin su kurallar gecerligdir: a) Ozdecikdeki her esicik, ¢ekirdekleri
birarada tutan ozdeciksel yoriinge¢i belirleyen bir dalga iglevi ile gosterilir. b) Her dalga iglevi
belirli nicem (kuvantum) sayilan ile tammlamr. ¢) Her dalga iglevi belirli bir erkeye sahiptir.
d) Her eksicigin donii nicem sayist +1/2 ya da —1/2°dir. e) Pauli ilkesi, Aufbau ilkesi ve Hund
kurali 6zdecikler igin de gegerlidir ve o6zdeciklerin elektronik yapilannin agiklanmasi igin
kullanlir.

Ozdeciksel dalga islevi (1) denklemi ile gosterilmigti. Katsay1 belirtkeni (determinants) ise;

H,-ES, H,-ES, -+ H,-ES

n In
Hzl "ES21 sz _Eszz HZn—ESZn
H, _ES31 H,-ES, -- H, -ES§, =0 (1.2)
Hnl _ESnl an —ESnz o HM_ESnn

dir. Bu belirtkene 6zdeciksel dizgenin kok (sekiiler) belirtkeni denir.

Bu belirtkendeki S, kaplasim (overlap) tiimlevieri (integralleri), H Coulomb tiimlevieri, 3 ise
yankilagim tiimlevieriolarak bilinir. Bu tiimlevler Hiickel yaklagimlan ile bulunur. Hiickel
yaklagimlan kok belirtkeninde yer alan tiimlevlerin yaklasik degerlerini verir. Bu tiimlev asagida
verilmigtir:

8i= [X. X, edv (1.3)

Eksiciklerin, i ve j o8eciginin 68ecik yoriingegindeki erkesini gosteren tiimlevlere Coulomb
tiimlevleri ad: verilir. Bu tiimlev §6yle yazihr:

H; = J'XiHXJ. odr (14)
(Cmar, 1988).

1.1.13 © Yaklagim

Ozdeciksel yoringeg  dalga iglevleri ve erke diizeyleri Ogeciksel yoriingeglerin

dogrusal bilesimleri yontemi ile hesaplanabilir. Ancak, karmagik yapidaki 6zdecikler igin yapilan
hesaplar giderek zorlagir ve sonugta bulunan degerler gergek degerinden uzaklagir. Bu nedenle,
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hesaplan kolaylagtirmak ve daha giivenilir degerler elde edebilmek i¢in 7 yaklasmm
gelistirilmigtir. Bu yaklaymda, ozdecikdeki ¢ baglarnin tamamimn yerellesmis (lokalize)
oldugu kabul edilir. Bu baglar birlestirdikleri 63ecikler arasinda sabit kalan baglardir. 7 baglan
ise hareketli eksiciklerden olugsmustur. 7 baglan, o baglanindan farkh olarak, sadece
birlestirdikleri 6gecikleri degil, ozdecikdeki tim o6gecikleri etkileyen yaygin (delokalize)
baglardir. 7 yaklagimina gore o baglanimin 6zdecigin elektronik 6zelliklerine hicbir katkist
yoktur. Elektronik 6zellikler © baglarindan kaynaklamr (Cinar, 1988).
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2. DEGERLIK ETKILESIiM FORMULLERI KURAMI (DEF)

Modern nicem kimyasinda ozdecik yapr ve ozelliklerinin aydinlatilmasi degerbag kuramu ve
6zdeciksel yoriingegler kurami yardimiyla yapilmaktadir. Ayrica katigik 6gecik yoriingegleri ve
degerlik kabugu eksicik ciftleri itmesi kuramlan kullamlarak 6zdecik geometrileri oldukga iyi
bir sekilde tahmin edilebilmektedir. Buna ragmen, 6zdecigin kararh olup olmayacag: hakkinda
onceden fikir yinitmek mimkiin olmamaktadir. Ogecik yoriingemsileri kurami, bakigim ve
obek kuramu ile birlestirilince kararh 6zdecikler arasindaki tepkimelerin olabilirli§i konusunda,
onceden fikir yiiriitmeye yardimci olmaktadir. Bunun igin o6zdecik ydriingeglerinin ve
bakigimlarimin bilinmesi gerekmekte, bakigik olmayan hallere uygulanamamaktadir (Pamuk,
1989).

Degerlik etkilesim formiilleri (VIF: valency interaction formulae) kuram: degerbag kuramu ve
ozdeciksel yoriingecler kuramina dayanmakta; fakat, asagida da agiklayacagimiz gibi gok daha
basit bir sekilde 6zdecigin kararhlii ya da tepkimenin olabilirlifi konusunda onceden fikir
yiiritmeyi saglamaktadir. Kuramin g¢ikanhyi ve aynntilan nicem diizenefi ve 6bek kuram
bilgilerini gerektirmekteyse de, giinliik uygulama igin ok basit kimya bilgisi yeterli olmaktadir.
DEF kurammin amaci, bir 6zdecigin ya da tepkime iriinlerinin toplam baglar, baglamaz ve
bagonler yoriingeclerinin sayisim bularak 6zdecigin kararlihfzn ya da tepkimenin olabilirligi
hakkinda onceden fikir yiiritmektir. Ozdecikdeki baglar, baglamaz ve bagonler yoriingeglerinin
toplam sayisina , sirasiyla n., no, n, bunlardaki toplam eksicik sayisina da N., No, N.
dersek,diizey bigit dizini (level pattern indices),

DBD (LPI) = { n., no, n.}
ve eksicik say1 dizini,
ESD (ECI) = { N., No, N. }

olur ( Sinanoghu, 1985; Pamuk, 1989).

DEF kuraminda, 6zdecigi olugturan her 6gecigin n, ile gosterilen bir degerlik kabuk biyikluga
(valency shell size) vardir. Bu biyiklik ogeciklerin degerlik kabugundaki 6gecik
yoriingeglerinin toplam sayisina esittir. Ornek olarak H 6gecigi igin n, = 1, bag 6bek 6geleri (Li,
Be, B, C, O, F, Ne vb.) i¢in n, = 4, gegis metalleri i¢in n, = 9 dur. Ozdeciklerdeki biitiin
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ogeciklere ait degerlik kabuk biyiikliikleri toplami, toplam 6gecik degerlik sayisina, dolayrsiyla

da toplam 6zdecik yériingeg sayisina esittir:
n=n+ntn 2.1)
Ozdecikdeki toplam eksicik sayis1 ise,

N=N.+ Ny + N_ 22)

toplamina esittir ( Pamuk, 1989).

DBD ve ESD, ozdecik yap: degistirdigi, parcalandigy ya da birleserek yeni iiriinler verdigi
zaman degismemektedir. Ozdecikdeki her 6gecik degerlik kabuk biiyiikligiine (na) esit sayida
degerlik noktas: (DN (VP: valency point)) igerir. Bunlar saf ya da katigk 6gecik
yoriingeglerine kargihk gelir. Iki 6gecik arasindaki etkilesmeler DN ve DN’noktalan arasina
cizilen bir etkilesim ¢izgisi (interaction line) ile gosterilir. Bu ¢izgiler bir baga karsilik gelmez.
Bunlar bir ¢ift degerlik noktasinin arasindaki tek-eksicik etkilesiminin gésterimidir. Ozdeciksel
yoriingeg kuramindaki etkilesme tiimlevlerine karsihik gelen DC: degerlik ¢izgisi (VL:valency
line) belirli bir kuvvete sahiptir. Ozdeciklerdeki tim ogecikler 6zdes oldugu taktirde, DG
kuvvetleri ¥ = 1 almir. Aynica, DN lan kendi kendileriyle de etkilegebildigi icin, DN larinin
kuvvetinden de soz edilir. Eger, 6zdecik, eksigekerligi farkh bir 6gecik igeriyorsa, bunun DN
kuvveti farkh olmaktadir. Bu farkhlik DN ndan baslayip yine aym noktada sonlanan bir ¢izgi,
yani bir kulak (loop) ile gosterilir ve kuvveti de § ile gosterilir (Sinanoglu, 1985; Pamuk, 1989).

Bag obek ogelerinden olusan bir 6zdecikde Ofecikler arasinda etkilesmeye girmeyen DN
ogecik iginde birbirleriyle birlestirilebilmektedir. Boylece asagida gosterilen dortyiizlii yapm
ortaya ¢ikmaktadir (Sinanoglu, 1985; Pamuk, 1989).

Degerlik noktalarinin 6Zecik-i¢i ya da 6gecikler-aras1 birlestirilmesi ile elde edilen yapisal
formiillere DEF ad1 verilir (Sinanoglu, 1985)

2.1 Degerlik Etkilesim Formiilleri Kuraminin Temel Kurallan
Bir dzdecige ait DBD degeri ona ait YF:Yapisal formiil (SF:Structural formula) DEF niin

indirgenmesi ile kolayca bulunabilir. Bu indirgemeye ait kurallar sunlardir: a) Kappa kurali:
Bir ¢izitin (grafik) herhangi bir kégesini (noktasi) arti, eksi degerli fakat sifir olmayan herangi
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herhangi bir saytyla carptifimizda, o kogeden ¢ikan tiim gizgilerin siddetleri de aym kappa
sayis1 (k) sayisi ile carpilmg olur. Bu garpma iglemi DEF’i carpitir, degistirir,vb.; fakat DBD’yi
etkilemez (Sekil 2.1). b) Yildiz kurah: Verilmig ¢izitin herhangi bir kogesini kaldinip bagka bir
kdge izerine oturtabiliriz. Bu suretle, ilk koseye varan tiim gizgiler, kalkip yeni koseye
baglanir, cizitte yeni ¢izgiler meydana gelir ancak, eski gizgileri de silmeyiz. Elde edilen yeni
cizitte eskisine nazaran daha gok ¢izgi vardir. Yeni ¢izitte iki ¢izgi iistiiste gelip ¢akigirsa
cizgilerin siddetini cebirsel olarak toplanz; yeni ¢izitteki ¢izginin siddeti artar (Sekil 2.2). Bu iki
kuralla ilgili gosterimler asagida verilmigtir:

\ \
[ [ o

Sekil 2.1

b) °

/\ S > -1

1)
Sekil 2.2
( Sinanoglu, 1984d; Sinanoglu, 1999).

Kappa ve yildiz kurallarindan tiiretilen kulak kurallan ise sunlardir: a) Her tepeden kulak igin
iki ¢izgi giktigindan, o tepeyi k sayisi ile garpmak o kulagin kuvvetini «* ile garpmak demektir.
b) Tepe noktalan i ve j bir ¢izgi ile birlestirilmis olsun. i nin j ye taginmas: j de 2 kuvvetinde bir
kulak olusturur. ¢) Eger, i ve j bir ¢izgi ile birlegtiriimemis ve i iizerinde £ kuvvetinde bir kulak
varsa, i tepesi j de & kuvvetinde bir kulak olugturur. d) Eger, i ve j bir ¢izgi ile birlegtirilmis ve i
de bir kulak varsa, i nin j ye taginmasiyla j de 2x + & degerinde bir kulak elde edilir.

Kappa ve yildiz kurallarindan tiiretilen kulak kurallariyla ilgili gosterimler agagidadr;

a) 0 e, 01{2

xK

b) N R | P

i j e> j
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i i j
d) &!’ T\ ; SBE l“é Hj’-‘("’&.
K x+§&

(Sinanoglu, 1985; Pamuk, 1989).
2.2 Degerlik Etkilesim Formiilleri Kurammin Matematik Temelleri

Kuramin matematik temellerinin aynintisina girmeyecegiz. Sadece temel bagintilari ve ilgili
agiklamalan vermekle yetinecegiz. Genis bilgi ilgili kaynaklardan edinilebilir (Sinanoglu, 1984a,
b, ¢, d, e, £, Sinanoglu, 1985; SinanoZlu 1992; Sinanoglu ve digerleri, 1994; Sinanoglu,1999).

DEF kuramu dogrusal esdegisirlik (linear covariance) ilkesine dayamr. Bu ilke nicem diizenegi
ve nokta-6bek kuramu bilgisine dayamr. Denklemleri ¢ozmek, fiziksel nicelikleri hesaplamak
i¢in bir yoneyler (vektorler) tabam segip belli bir temsil iizerinde ¢alismak zorundayiz. Bunun
icin D.O: dikey-olagan ( O.N: ortonormal) ya da D.O olmayan (non-O.N) temelleri kapsayan
genel dogrusal denklem temsillerini dogrusal esdegisirlik ilkesine gore yazacagiz. O zaman
temsil ne olursa olsun denklemler 6zdes goriiniimde olacaktir (Sinanoglu, 1999).

Once, bir eksicigin Hamilton etkisi ile DEF taslamim (modelini) veren denklemi yazalim:

h=B3A; : 23)
Bu denklemde,

By=(eilhle;) (2.4)
ve

2 Ay = leiX(e] + lej¥eil (2.5)

dir.
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By Ofeciklerarasi cgizgilerin kuvetidir. Standart kuvvet B;/Bo = 1 alnabilir. A; ise, DEF
kuraminda 6gecikler arasindaki bir ¢izgiyi temsil eder. Kulak ¢izgilerine kargihik gelen 6z enerji,
oii - B ile gosterilir. Eger, bunlarin tiimii aym ya da birbirine ¢ok yakinsa, o0 zaman bu
“standart”{ a; - o } kulaklart DEF ¢iziminde gosterilmez (Sinanoghu, 1984f).

Ozislevler (eigenvalues) denklemini soyut (esdegismez) bigimde yazarsak:

(h-AD)|y)=0 (2.6)
(2.6) denklemindeki birim igler I’'y1 egdegisir olarak yazabiliriz:

I=leuXe| (2.7)
(2.7) denkleminde,V, yoney uzayinda {le,)} esdegisir (covariant) taban yoneyleridir;
{|e")} tersdegisir (contravariant) taban yoneyleri, olgek gereyi (metrik tensor) kullamlarak
bulunur (Sinanoglu, 1992).

Yani,

| ) = A¥ey) (2.8)

Son denklemdeki 6lgek gereyi, esdegisir yoneylerin ¢arpim olarak tammlamr:

An~eyley) (2.9
Bu olgek gereyi D.O degildir.

Ve

A" A =T, (2.10)

dir.
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Olgek gereyi hesaplanmus kaplagim dizeyi (overlap matrisi) S, diir. Bu, AO’ler arasi {e,le,)
tiimlevleridir. Yoneylerin dogrusal bagimsiz olmas: i¢in S dizeyinin tersi var olmah (S™) ve
[S|#0 olmalidir. Burada,

S'=Au (2.11)
dir.

(2.6) denklemine D.O bir taban segip I’y1 birkag yerine uygularsak:

(hy-A8,)c"=0 (2.12)
denklemi elde edilir. Birim igler I, Kronecker delta  oldu (Sinanoglu, 1999).

(2.12) denklemindeki D.O tabanlar, 6zdeciklerde, 6zdeciksel yoringegler ya da 6geciksel
dikeylestirilmig yoriingegler (OAQO: orthogonalized atomic orbitals ) olabilir. MO—0AO
doniistiriimii birimsel ya da dikey oldugu igin denklem (2.12) in verecegi 6zdegerler
degismez. Taban diye olagan ogecik yoriingengegleri (AO) alindifinda, dénistirim D.O

olmayacag igin denklem (2.12)’ in bigimi degisecektir (Sinanoglu, 1999).

Taban i¢in D.O olmayan yoneyler kullamlacaksa, son denklemi egdegisir bigimde yazmamz
gerekir. Denklem (2.12) yerine su denklem yazihir:

(hy-AA)C"=0 (2.13)

(Sinanoglu, 1992; Sinanoglu 1999).

Son denklem dogrusal doniigiimler altinda degismezdir. Aynca, D.O ve D.O olmayan taban
yapilar igin dogrudur. Son denklemden bulacafimiz 6zdegerler denklem (2.12)’deki MO
tabanindaki 6zdegerlerden farkh olacak, ¢giinkii MO’den AO tabamna doniistiiriim D.O degildi.
Ciinki 6zdegerler, sadece D.0’dan D.0O’a bir doniiiim s6z konusu ise degismezdir (Sinanoglu,
1999).
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2.3 Ozdeciklerin Ozdegerierine Gore Smiflandirlmasi i¢in Basit Formiiller ve Buna
Gére Olusturulan Cizelgeler

Cahymamizda hidrokarbonlann (hk) incelerken, bu 6zdeciklerin kendi aralarinda
siniflandirilabilecegini ve bu sintflarla ilgili basit sayisal bagintilar kurulabilecegini fark ettik.
Simdi bununla ilgili temel kural: verelim:

Temel kural: Halka yapih hk’lan; tek karbon sayith doymus, ¢ift karbon sayth doymus, tek
karbon sayih tek ¢ift bagl, ¢ift karbon sayih tek ¢ift bagh, eslenik (konjuge) ¢ift bag iceren
ozdecikler olarak simflandirmak miimkiindir. Bu simflandirma 6zdeciklerin DBD’i yani ESD’i
ile dogrudan iligkilidir. Bu iliskiler baza sayisal bagintilarla gosterilmigtir. Ayrica, smflar
arasindaki iligkiler de bu sayisal bagmntilar yardimiyla gosterilebilir. simflandirma yardimyla
once ESD ve sonra 6zdegerlerin tiiri (n., n_ no) bulunabilecegi gibi, tersi de mimkiindiir.

Bu temel kurali bu sekilde tammlamamizdaki amag, karbon sayilarina gore oOzdecikleri
siniflandinip kararhliklanm yani tepkime yeteneklerini DBD dolayistyla ESD ile iligkilendirmek
daha kolay oldugudan, ayrica, DBD’ler arasindaki sayisal iligkileri daha kolay anlatabilmek

icindir.
Yukandaki temel kuraldan yola ¢ikarak iki alt kural tiiretebiliriz:

Alt kural 1: Doymug hk’ lar ve tek ¢ift bag iceren hk simflaninda karbon sayisimin tiirii (tek ya
da ¢ift olmas) ile ny arasinda dogrudan bir iligki vardir. Buna gore:

Tek karbon sayili halkali doymug 6zdecikler = { C3Hg, CsHyo, C7Hiq, CoHys, .., CiHax}
Burada i.6zdecik i¢in ny=0, n.=n. ve n/=n;,+12 iligkisi vardir (n;:i.60zdecigin toplam 6zdeger

saylst).

Tek karbon sayih tek ¢ift bagh halkah bilesikler = {CsH,, CsHs, C/Hi2, CoHig, .., CilHax2}
Burada i.6zdecik i¢in ny=0, n.=n. ve ni=n;,+12 iligkisi vardir.

Cift karbon sayih halkali doymus 6zdecikler = { C;Hg C¢Hiz, CsHis, Ciolao, ..., CxHax}

Burada i.6zdecik igin ny=2, n.=n. ve n/=n;;+12 iligkisi vardur.

Cift karbon sayih tek ift bagh halkah bilesikler = {CsHs, CsHio, CsHia, CioHs, .., CiHax2}
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Burada i.0zdecik i¢in ny=2, n,=n. ve nj=n;;+12 iligkisi vardir.

Aym temel kuraldan yola gikilarak diiz zincirli hk’lar i¢in de benzer seyler soylenebilir.

Diiz zincirli doymugHK ’lar (alkanlar) = { CH,4, C;Hs, CsHs, CsHig, CsHiy, ..., CxHax:2}
Burada i.0zdecik i¢in ny=0, n,=n. ve n/=n; ;+6 iligkisi vardir.

Eslenik ¢ift bag iceren 6zdecikler igin ilging olan §6yle bir alt kural verebiliriz:

Alt kural 2: Dort ve dordin tam katlan kadar karbona sahip 6zdecikler 6zdes sayida ng
sayisina, dordiin kesirli katlant kadar karbona sahip dzdecikler 6zdes sayida no sayisina sahiptir.
Yani eglenik ¢ifte bag iceren halkah bilegikler = {CsH,y, CsHs, CsHs, CioHiy, ..., CsHx} olmak
uzere,

i.6zdecik igin,

karbon sayis1 4 ve 4 iin tam katlan ise np=4, n,=n_ ve ni=n;;+20,

karbon sayisi 4 iin kesirli (1.5, 2.5, 3.5,...) katlan ise ny=2, n.=n_ ve ni=n;»+20 iligkisi vardir.

Goriilityor ki, karbon kimyasi ile sayilarin dili arasinda dogal ve ilging iligkiler var. Bundan
bagka, DEF resimlerini ¢izmeden toplam 6zdegerleri ve 6zde@erlerin tiiriinii, toplam degerlik
eksicikleri sayisim hesaplamak miimkiin olmaktadir. Tiim anlatilanlardan da anlagilacag: gibi,
DEF kuram kendi kendini sadelegtiren yalin ve derin bir kuramdur.

Yukanda verilen temel kural ve alt kurallardan yola gikarak, 6zdecik simflartyla 6zdegerler
dolayisiyla 6zdegerlere kargilik gelen yoriingeglerde bulunan eksicik sayilan ile ilgili iligkileri
gostermek igin gizelgeler olusturduk. Olusturdugumuz ¢izelgeler Cizelge 2.1, 2.2, 2.3, 2.4, 2.5
ve 2.6 da verilmigtir.

Cizelge 2.1.
Tek karbon sayih halkali
doymus bilegikler
(halkaalkanlar) n=DBD N=ESD
CsH, {n.=n=9, no=0} { N.=18, N=N,=0}
CsHm {n+= n.=15, no=0} { N.=3 0, N.=No=0}
C7H14 {n+= n_=21, l’lo=0} { N+=42, N.=N0=0}
Cngs {1‘1+= n_=27, no=0} { N+=54, N.=No=0}
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Cizelge 2.2
Cift karbon sayili halkal
doymus bilegikler n=DBD N=ESD
(halkaalkanlar)
CsHs {n=n=11, ng=2} | {N:=22, N=0, Ng=2}
CeHp {n=n=17, =2} | { N.=34, N=0, No=2}
CsHie {n+= n=23, no=2} { N.=46, N=0, No=2}
CioHx {n.=n=29, ne=2} | { N.=58, N=0, Ny=2}
Cizelge 2.3
Tek karbon sayih,tek ift bag
iceren halkal bilegikler n=DBD N=ESD
(halkaalkanlar)
CsH, {n.=n=8, ny=0} { N.=16, N=N¢= 0}
(n"=n"=1n"=0} | (N\"=2,N"=N,"=0}
{n.°=n"=7,n° =0} | {N.”=14, N°=Ny"= 0}
CsHg {n.=n=14, n;=0} { N.=28, N=Ny= 0}
{n."=n"=1,n"=0} | {N."=2,N"=No" =0}
{n.°=n°=13,n° =0} | {N.°=26, N°=N,°=0}
C7H12 {n+= n.=20, Ilo=0} { N+=40, N= No"—' 0}
{n."=n"=1,n"=0} | {N."=2,N"=N,"=0}
{n.°=n"=19,n,° =0} | {N."=38, N.°=N,°=0}
CsHjs {n,= n=26, ny=0} { N.=52, N=0 Nop= 0}
{n"=n"=1,n"=0} | {NS"=2,N*=N;"=0}
{n.°=n°=25n,"=0} | {N.°=50, N°=Ny°=0}
Cizelge 2.4
Cift karbon sayili,tek
¢ift bagh halkah n=DBD N=ESD
doymus bilegikler
CsHs {n.=n=10, ny=2} { N.=20,N=0, No= 2}
{n,"=n" =1, ny" =0} {N."=2,N"=N¢" = 0}
{n.°=n."=9, ny° =2} {N.°=18, N.°= 0, Np°= 2}
CsHio {n,= n=16, n=2} {N.=32,N=0, Np=2}
{n."=n"=1, ny"=0} {N."=2,N"=N," =0}
{n.°=n.°=15, n,"=2} {N.°= 30, N.°= 0, Ny° =2}
CsHM {n+= n.=22, Ilo=2} { N.= 44, N= 0, No= 2}
{n."=n"=1, ny" =0} {N,” =2, N"=Ny" =0}
{n.°=n"=21, n,°=2} {N.°=42, N.°=0, No° =2}
CioHs {n+= n.=28, n0=2} { N.= 56, N= 0, No= 2}
{n,"=n"=1, ny" =0} {N,"=2,N."=N," =0}
{n.°=n° =27, ny° =2} {N.°= 54, N.°=0, No° =2}
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Cizelge 2.5
Eslenik ¢ifte
bag igeren n=DBD N=ESD
halkali
bilesikler
{n,= n=8, n~4} { N:=16, N=0, No= 4}
JC4H4 (n =n"=1,n"=2} | {N.*=2,N"=0,N,"=2}
{n°=n°=7,n"=2} |{N.°=14 N°=0,N°=2}
L {n.=n=18, n;~4) { N:=36, N=0, No= 4}
CsHs {n."=n" =3, ny" =2} {N."=6,N*=0, Ny"=2}
{n.° =n"=15ny° =2} | {N.°=30, N.°=0, Ny° =2}
{n,=n=14, ny=2} { N.=28, N=0, No= 2}
j CeHs (n =0"=3,n7=0} | {N."=6 N*=N;"=0}
{n.°=n°=11,n° =2} | {N."=22, N.°=0, Ny°=2}
L {n.=n=24, n=2} { N.= 48, N=0, Ny= 2}
CioHyo {n,” =n" =5, ny" =0} {N."=10, N" = Ny" =0}
{n.°=n°"=19, n,° =2} | {N.°=38, N.°=0, N,°=2}
Cizelge 2.6
Diiz zincirli alkanlar n=DBD N=ESD
CH, {n,= n=4, n;=0} { N.=8, N=N,=0}
CH, {n=n=7,0=0} | {N,=14, N=Ny=0}
C;Hg {n.=n=10, ny=0} { N.=20, N=N=0}
C.Hio {n.= n~=13, n,=0} { N.=26, N=Ny=0}
CsHi, {n=n=16,n=0} | {N.=32, N=Ny=0}

Simflarda 6zdeciklerin tepkime yetenefini anlamak icin 6geciklesme silan ile “6zdeciksel
baglagim diizesini (molecular binding order)” kargilagtirdik ve kuramun nitel olarak
dogrulandigim gordiik (Cizelge 2.7, 2.8).

Cizelge 2.7
Diiz zincirli (N, -N)/2 AHecivieqmo
odzdecikler n =DBD N=ESD (6zdeciksel baglasim dizesi) (kj mol)
CH, {n=n=4,n,~0} | { N;=8, N=N~0} 4 1658.17
C,Hs {n.=n=7, n=0} [ { N.=14, N=N=0} 7 2815.82
CsHs {n=n=10, ny=0} | { N.=20, N=Ny=0} 10 3982.79
CH, | {n=n=13, 00} | { N.=26, N=Ni=0} 13 5152.89
CsH;, {n,= n=16, n=0} | { N.=32, N=Ny=0} 16 6321.1
Cizelge 2.8
Halkah N.-N)2 AR ocitesme
doymus n=DBD N=ESD (6zdeciksel baglasim diizesi) (kj mol™)
bzdecikler
CsHs {n,= n=9, n=0} | {N,=18 N.=N,=0} 9 3390.23
CHz | {n.=n=11, n=2} | {N,=22, N.= 0, Ny=2} 11 4564.68
CsH,o {n.=n=15, n~0} | {N,=30, N=N,=0} 15 5816.3




23
NOT1: Cizelge 2.7 ve 2.8 de ozdeciksel baglagim diizesi (molecular binding order) ile
Ogeciklesme erkelerini karsilagtirdik. Her ikisi arasinda dogrusal bir iliski oldugunu gordiik.
Yani 6geciklesme erkelerini artmasi ile kararlilik artiyor; zaten 6zdeciksel baglagim diizesi de,
ozdecikler kiigiikten biiytige dogru gittikge artiyor.

NOT2: Karbon sayisina m dersek; cizelge 2.1 ve 2.2 igin Y2(6m-ng)=(n.=n.), gizelge 2.3 ve 2.4
igin 14(6m-ng)-1=(n.=n.), gizelge 2.5 i¢in ¥2(5m-no)=(n.=n.) dir.

Asagida baz 6zdeciklerin DBD’lerinin nasil bulunduguna iligkin kurallann uygulamst
gosterilmigtir. Bu 6zdeciklerle ilgili bilgisayar yazzhm kullamlarak elde edilen DBD’leri yani
kuramin nicel olarak dogrulanmasi ekler boliimiinde verilmigtir.

2.4 Degerlik Etkilesim Formiilleri ile Resimli Yoldan Bazi Ozdeciklerin Ozdegerlerinin
Hesab:

1)CH,;(Metan) :
H
| v
H— lc——~ H—>
H

% -
P P /*—\

Hx(-1) C
1C:1x4e= 4¢ DBD={n.=n=4, no=0}
4H :4xle=_4¢ ESD ={N.=8, N=N;=0}
8¢
0 erke dilzeyi

sinitlik
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2) C;H; (Etan) :

2C :2x4e= 8¢ DBD={n.=n=7, ny=0} C-H:12¢
6H :6xle= 6¢€ ESD ={N.=14, N=No=0} C-C:14-12=2¢
14¢
3)C;Hs (Propan) :
H
r—

H

T—0—umq
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B A A &

H%#—ﬂ;—"ﬁ*%

T F ¥ F

3C:3x4e=12¢ DBD={n.=n=10, ny=0} C-H: 16¢
8H :8xle=_8¢ ESD ={N,=20, N=Ny=0} C-C:20-16=4¢
20¢
4)C H;o (Butan) : Il{ }II Ii[ fII
H —-C| T C C—H
L

£l
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4C :4 x4e=16¢ DBD={n.=n=13, ng=0} C-H: 20¢
10H :10x1e=10¢ ESD ={N.=26, N=Ny=0} C-C: 26-20=6¢
26 ¢
5)CsH (halkapropan) :

C-Cigin, { n,=n=3, np=0 }

3C :3x4e=12¢ DBD={n.=n=9, n;=0} CH:12¢

6H :6xle=_6¢ ESD ={N.=18, N=N;=0} C-C:18-12=6¢
18 ¢
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6)C.Hs (halkabutan) :
H H

C-H i¢in, {n,=n=8, ns=0} dir.
x(-1)

-1
-1 -
SC SC a

C-Cigin, {n.=n=3, ng=2}
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4C :4x4e = 16¢ DBD={n,=n=11, n;=2} C-H:16¢

8H :8xle= 8¢ ESD ={N,=22, N=0, Ny=2 } C-C:24-16=8¢
24 ¢

7)CsHjo (halkapentan) : Heax(-1) x(-1)
H H -

N/
~/ \ .

H—C C—H

Stvresenet”

.?;mm_.,-w" ~-_...._1‘i—."" C-H= {n =n=1 O, n0=0}
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/

DEF kurallant uygulanarak C-C igin, {n,=n=5, ng=0} elde edilir. Bunlardan da

5C: 5x4e=20¢ DBD={n,=n=15, ny=0} C-H:10e
10H :10x1e=10¢ ESD ={N,=30,N=Ny=0} C-C: 30-10=20¢
30¢

8)C.H, (halkabutadien) :

H H

\c c” -1
VIF*  (-1)x ) sC < sc ° x (-1
C C b J
u’/ Ny sgl/
VIF®

{4
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C-Higin, {n,=n=4, n;=0}

x (-1) -1
-1

-1
‘}/, _—— X(-1)
=1
sc s, l ,

<

( 1) (s ) roo———s
1 1 v q !

| (-1)j<£< <= < \ |
' 54/ 7\ J \ J
( -1 3\ s 3\
{ -1 > __sc_> < ' >

-1 °
\ o :I J W y

x(-1)

C-Cigin, {n,=n=3, ny=2}

4C :4x4e=16¢ DBD={n,=n=8, nj~4} CH:8¢
4H :4xle=_4¢ ESD ={N.=16, N=0, Ny=4 }C-C:20-8=12¢
20¢

NOT: Metandan sonra gizilen 6zdeciklerin erke diizeyleri, metan 6zdeciginin erke diizeyinin
gosterildigi sekildedir. Aym islem digerler i¢in de gegerlidir.
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2.5 Ozdegerlerin Hesabmda Kolayhk ve Basitlik Agsindan DEF Kuram ile LCAO,
Hiickel Yaklagimlari ve ® Yaklagmmmnmm Karsilastinlmas: I¢in Benzen Ozdeciginin =
Ozdegerleri ve H; Ozdeciginin Ozdegerlerinin Hesab

Klasik yontemlerle 6zdeciklerin dzdegerlerinin hesabi uzun iglemler dizisini gerektirmektedir.
Oysa, DEF kurallartyla basit resimli yoldan gidilerek 6zdeg sonuglara varmak mimkiindiir.
Ornegin, benzenin ©t 6zdegerleri ile H; dzdeciginin dzdegerlerinin hesab: klasik yontemlerle
ilgili kaynaklarda verilmigtir (Pekin ve Altinata, 1977; Cnar, 1988).

Asagida DEF kurallaniyla her iki 6zdecigin ozde@erleri hesaplanmug ve klasik yontemlerle
kargilagtirma agisindan verilmigtir.

DBD={ n.=1, n=1, n5=1}

H x(-1) 'R \ﬁ |

H H

WA IANE S

DBD={ n.=1, n.=2, ny=0}

......

Asagda benzen dzdeciginin 7 dizgesinin DEF kurallartyla hesabi gosterilmistir.
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x(-1) -1 ¢Dx -1 -1

-y 831z
=g

+
O -1 O+l

DBD={ n,= n.=3, ng=0} olarak elde edilir.

CH, 6zdecigi igin EHTD (kulakli) ve EHTD (kulaksiz) 6zdegerleri arasinda ihmal edilebilecek
diizeyde farkhhik gorilmektedir. Bunun nedeni, karbon ve hidrojen atomlarinin 6z-enerjileri
arasindaki farkin ihmal edilebilir olmasidir (ac = -13.9 eV, ay = -13.6 eV). a,,, HAO
programinda katiggk AQO hamilton dizeyinin kosegen elemanlanmin toplaminin ortalamas:
alinarak bulunur (o= -13.7485eV). HyperChem, EHT ve HAO programlarindan elde edilen
ozdegerler Cizelge 2.9 da gosterilmistir.

Cizelge 2.9. Cizelgedeki dzdegerler eV cinsindendir.

HyperChemE; |  EHT (E) HAO (E) ErFider | EHTD(kulakl) | EHTD(kulaksiz)
29382587 29.09358 2000934953 | 42.8420046 232887846 23.2805671
3.741033 3.66876 3.66869969 17.4172046 232842569 23.2773641
3.741032 3.66867 3.66860134 17.4171046 232823815 232714778
3.741031 3.66859 3.66850130 17.4170046 14.7561365 14.7357932
-15.512504 -15.51159 -15.5114995 | -1.76299536 4.28236742 431197760
-15.512505 21551159 2155115012 | -1.76299536 4.28336246 431241642
-15.512505 -15.51161 -15.5116003 | -1.76309536 4.28434059 4.31288718
24492725 -24.48785 244878013 | -10.7392954 -7.65182052 -7.50671107
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SONUCLAR

Bu c¢alismada DEF ile gesitli 6zdecikler incelenmiy; 6zdecikler, igerdikleri karbon sayisina
gore cesitli smmflara aynlarak kiimelendirilip basit sayisal bafintilar verilmigtir. Bu
siflandirma ve ortaya konan sayisal bagintilar yardimiyla 6zdeciklerin 6zdegerlerinin
dolayisiyla toplam degerlik eksicikleri sayisim kolaylikla bulmak; ayrica, 1sildevingen
sabitlerle 6zdeciksel baglagim diizesi kiyaslanarak, Ozdeciklerin kararlilifi yani tepkime
yetenegi arasindaki iligkinin gosterilmesi amaglanmigtir.

Yaptifimz simflandirma ve sayisal bagintilarla elde ettifimiz nitel dogrulama, bir tiir
laboratuvar ortamu sayilabilecek bilgisayar programi yardimiyla nicel olarak da

dogrulanmugtir.
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EK.1 Béliim 2.4 deki Bazi Ozdeciklerin Ozdegerlerin Hesab ve Bilgisayar Yazihmn ile
Ozdegerlerin Erkelerinin Bulunmasi

CH4.LOG

HyperChem log start -- Thu Sep 03 11:19:31 1998.

PrintLevel=2

Geometry optimization, MolecularMechanics, molecule = .

mmplus

PolakRibiere optimizer

Energy=0.000000 Gradient=0.000004 Converged=NO (1 cycles 4 points).
Energy=0.000000 Gradient=0.000001 Converged=NO (2 cycles 7 points).
Energy=0.000000 Gradient=0.000000 Converged=NO (3 cycles 11 points).
Energy=0.000000 Gradient=0.000000 Converged=YES (3 cycles 11 points).
Bond=6.16594e-019 Angle=6.2366%e-008 Dihedral=0 vVdw=0 Stretch-bend=0
Electrostatic=0.

Single Point, SemiEmpirical, molecule = .

ExtendedHuckel

Extended-Huckel Calculation:

Singlet State Calculation

Number of Electrons = 8

Starting Extended-Huckel calculation with 8 orbitals

Charge on the System = 0

Total Orbitals = 8

Number of Double Occupied Levels = 4

Unweighted Huckel Constant = 1.7500000

d Orbitals on Si...Cl If Any Not Included

Energy=-3276.056699

————————————————————————— RESULTS —==r—em—m e m e e — e
Sum of One-Electron Energies = -3276.0566992 (kcal/mol)
Sum of One-Electron Energies = -5.220892271 (a.u.)
EIGENVALUES (eV)
-24.492725 -15.512505 -15.512505 -15.512504 3.741031
3.741032 3.741033 29.382587
ATOMIC ORBITAL ELECTRON POPULATIONS
1.253170 0.955319 0.955319 0.955319 0.970218
0.970218 0.970218 0.970218
NET CHARGES ANE COORDINATES
Atom Z Charge Coordinates (a.u.)
b'4 Y z
1 6 -0.119127 -0.25051 -0.06535 0.00000
2 1 0.029782 -0.25051 2.03792 0.00000
3 1 0.029782 1.73247 -0.76643 0.00000
4 1 0.029782 -1.24199 -0.76643 1.71732
5 1 0.029782 -1.24201 -0.76645 -1.71730

Alpha: Orbital Index = 1 Orbital Energy = -24.492725(eV)
HyperChem log stop -- Thu Sep 03 11:20:49 1998.

CH4.INP
ch4
4 1 0 0 O 00000 1.75
-.132770 1.080098 .000000
.918209 -.406208 .000000
-.658255 -.406208 .910180
-.658265 -.406218 -.910169
-.132770 ~.034635 .000000
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CH4.0UT

ch4
Extended Hueckel calculation
input geometry

Atom X Yy z | S | P
n exp coul n exp coul

H 1 -.133 1.080 .000 1 1.300 -13.600

H 2 .918 -.406 .000 1 1.300 -13.600

H 3 ~.658 -.406 .910 1 1.300 -13.600

H 4 -.658 -.406 -.910 1 1.300 ~13.600

c 5 ~.133 -.035 .000 2 1.625 -21.400 2 1.625 -11.400

Charge = 0 iprint = 0 Hueckel constant = 1.750

Distance matrix

1 2 3 4 5

1 .0000 1.8203 1.8203 1.8204 1.1147

2 1.8203 .0000 1.8203 1.8204 1.1147
3 1.8203 1.8203 .0000 1.8203 1.1147
4 1.8204 1.8204 1.8203 . 0000 1.1147
5 1.1147 1.1147 1.1147 1.1147 .0000

Overlap matrix

1 2 3 4 5 6 7 8

1 1.0000 .1387 .1387 .1387 .4786 .0000 .4828 .0000
2 .1387 1.0000 .1387 .1387 .4786 .4552 -.1608 .0000
3 .1387 .1387 1.0000 .1387 .4786 -.2276 -.1609 .3942
4 .1387 .1387 .1387 1.0000 .4786 -.2276 ~-.1609 -.3942
5 .4786 .4786 .4786 .4786 1.0000 .0000 .0000 .0000
6 .0000 .4552 -.2276 -.2276 . 0000 1.0000 .0000 .0000
7 .4828 -.1609 -.1609 -.1609 .0000 .0000 1.0000 .0000
8 .0000 .0000 .3942 -.3942 .0000 .0000 .0000 1.0000

starting main calculations
Results of calculation ch4
Energy levels (eV)

E( 1) = 29.09358 .0000 E( 5) = ~15.51159 2.0000
E( 2) = 3.66876 .0000 E( 6) = ~15.51159 2.0000
E( 3) = 3.66867 .0000 E{ 7) = -15.51161 2.0000
E{( 4) = 3.66859 .0000 E( 8) = -24.48785 2.0000
Sum of one-electron energies = -142.04528138 evV.

Wave Functions
MO's in columns, AO's in rows

1 2 3 4 5 6 7 8
1 .6864 .2130 -.6346 -.7889 .3919 .2629 -.2634 .1697
2 .6864 . 7947 .6458 .1473 -.1321 ~.4471 -.2733 .1697
3 .6864 -.1557 -.5567 .8581 -.4337 .3195 .0432 .1697
4 .6864 -.8520 .5455 -.2165 .1740 -.1353 .4934 .1697
5 ~1.5540 .0000 .0000 .0000 .0000 .0000 .0000 .6458
6 .0000 -1.0021 ~-.5027 .1338 -.0016 -.3799 -.3816 .0000
7 .0000 -.2324 . 6925 .8609 .3904 .2620 -.2624 .0000
8 .0000 -.4654 .7365 -.7181 -.3708 .2774 -.2747 .0000

Reduced overlap population matrix, atom by atom

1 2 3 4 5
1 .6418 -.0380 -.0380 -.0380 .7718
2 -.0380 .6418 -.0380 -.0380 .7718
3 -.0380 -.0380 .6418 -.0380 .7718
4 -.0380 ~.0380 -.0380 .6418 .7718
5 .7718 .7718 .7718 .7718 2.5737

Reduced charge matrix, MO's in columns, atoms in rows

1 2 3 4 5 6 7 8
1 .3135 .0303 .2693 .4162 .4122 .1856 .1863 .1865
2 .3135 .4224 .2789 .0145 .0469 .5368 .2005 .1865
3 .3135 .0162 .2072 .4924 .5051 .2740 . 0050 .1865
4 .3135 . 4855 .1990 .0314 .0813 .0491 .6537 .1865
5 .7461 1.0455 1.0455 1.0455 .9545 .9545 . 9545 1.2539
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Atom Net chg. Atomic orbital occupation for given MO occupation
S Px Py Pz Dx2-y2 Dz2 Dxy Dxz Dyz
H 1 .029 .971
H 2 .029 .971
H 3 .029 .971
H 4 .029 .971
c 5 -.117 1.254 .955 .955 .955

Reduced energy matrix, atom by atom

1 2 3 4 5
1 -8.7279 .9050 .9050 .9050 -18.7204
2 .9050 -8.7279 .9050 .8050 -18.7204
3 .9050 .9050 -8.7279 .9050 -18.7204
4 .9050 . 92050 .9050 -8.7279% -~18.7204
5 -18.7204 -18.7204 -18.7204 -18.7204 -37.6823
CH4.HAO
ch4
Atom sembolleri,sira numaralari, X,y ve z koordinatlari
H 1 -.1330 1.0800 .0000
H 2 .9180 -.4060 .0000
H 3 -.6580 -.4060 .9100
H 4 -.6580 -.4060 -.9100
c 5 -.1330 -.0350 .0000
5 atomu icin dértyizld melezleme dizeyi

.5000 .8660 .0000 .0000
.5000 -.2887 .8165 .0000
.5000 -.2887 -.4082 .7071
.5000 -.2887 -.4082 -.7071
5 atomu icin dénduriilmiis melezleme dizeyi
.5000 .0000 .8660 .0000
.5000 .8165 -.2887 .0000
.5000 -.4082 -.2887 -.7071
.5000 -.4082 -.2887 .7071
Ortalamayi kdsegenden cikariyor.
h'uv=huv- (ortalama) *Suv
Ortalama= -13.748500 ev
h VIF de en yakin olmayan komsular arasi cizgiler ihmal edildi.
Tim atom ici cizgiler .0000kiiciik olacak sekilde Suv* (ortalama) ya esitlenmistir.
Atomici cizgileri degismedi.
melezi 1,2 atomlarina yonelttim.

Uzaklik Dizeyi (ang.)
1 2 3 4 5

1 .0000 1.8203 1.8203 1.8204 1.1147

2 1.8203 .0000 1.8203 1.8204 1.1147

3 1.8203 1.8203 .0000 1.8203 1.1147

4 1.8204 1.8204 1.8203 .0000 1.1147

5 1.1147 1.1147 1.1147 1.1147 .0000

A0 da Overlap dizeyi
1 2 3 4 5 6 7 8
1 1.0000 .1387 .1387 .1387 .4786 .0000 .4828 .0000
2 .1387 1.0000 .1387 .1387 .4786 .4552 -.1609 .0000
3 .1387 .1387 1.0000 .1387 .4786 -.2276 -.1609 .3942
4 .1387 .1387 .1387 1.0000 .4786 -.2276 -.1609 -.3942
5 .4786 .4786 .4786 .4786 1.0000 .0000 .0000 .0000
6 .0000 .4552 -.2276 -.2276 .0000 1.0000 .0000 .0000
7 .4828 -.1609 -.1609 -.1609 .0000 .0000 1.0000 .0000
8 .0000 .0000 .3942 -.3942 .0000 .0000 .0000 1.0000
Melezlenmis AO da Overlap Dizeyi
1 2 3 4 5 6 7 8

1 1.0000 .1387 .1387 .1387 .6574 .0999 .0999 .0999
2 .1387 1.0000 .1387 .1387 .1000 .6574 .099% .0999
3 .1387 .1387 1.0000 .1387 .1000 .0999 .0999 .6574
4 .1387 .1387 .1387 1.0000 .1000 .0999 .6574 .0999
5 .6574 .1000 .1000 .1000 1.0000 .0000 .0000 .0000
6 .0999 .6574 .0999 .0999 .0000 1.0000 .0000 .0000
7 .0999 .0999 .099¢9 .6574 .0000 .0000 1.0000 .0000
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8 .0999 .0999 .6574 .0999 .0000 .0000 .0000
A0 da Hamilton Dizeyi
1 2 3 4 5 6 7
1 -13.5974 -3.3002 -3.3008 =-3.3005 -14.6511 .0002 -10.5604
2 -3.3002 -13.5988 -3.3010 -3.3005 -14.6521 -9.9564 3.5204
3 -3.3008 -3.3010 -13.5991 -3.3016 -14.6534 4.,9793 3.5210
4 -3.3005 -3.3005 -3.3016 -13.5994 -14.6531 4.9783 3.5214
5 -14.6511 -14.6521 -14.6534 -14.6531 -21.3975 .0009 .0016
6 .0002 -9.9564 4.9793 4.9783 .0009 -11.3979 -.0010
7 -10.5604 3.5204 3.5210 3.5214 .0016 -.0010 -11.3991
8 -.0004 .0001 -8.6230 8.6230 -.0002 .0012 -.0005
Melezlenmis AO da Hamilton Dizeyi
1 2 3 4 5 6 7
1 -13.5974 -3.3002 -3.3008 -3.3005 -16.4711 -4.2769 -4.2769
2 -3.3002 -13.5988 -3.3010 -3.3005 -4.2773 -16.4717 -4.2777
3 -3.3008 -3.3010 -13.5991 -3.3016 -4.2774 -4.2775 -4.2785
4 -3.3005 -3.3005 -3.3016 -13.5994 -4.2769 -4.2783 -16.4728
5 -16.4711 -4.2773 -4.2774 -4.2769 -13.8973 -2.4995 -2.4986
6 -4.2769 -16.4717 -4.2775 -4.2783 -2.4995 -13.8971 -2.5009
7 -4.2769 -4.2777 -4.2785 ~16.4728 -2.4986 -2.5009 -13.8988
8 -4.2774 -4.2776 -16.4733 -4.2781 ~2.4994 -2.4994 -2.5005
VIF(kulakli) e Karsilik Hamilton Dizeyi
1 2 3 4 5 6 7
1 .1511 .0000 .0000 .0000 -7.4326 .0000 .0000
2 .0000 .1497 .0000 .0000 .0000 -7.4332 .0000
3 .0000 .0000 .1494 .0000 .0000 .0000 .0000
4 .0000 .0000 .0000 .1491 .0000 .0000 -7.4344
5 -7.4326 .0000 .0000 .0000 -.1488 -2.4995 -2.4986
6 .0000 -7.4332 .0000 .0000 -2.4995 -.1486 -2.5009
7 .0000 .0000 .0000 -7.4344 -2.4986 -2.5009 -.1503
8 .0000 .0000 -7.4350 .0000 -2.4994 -2.4994 -2.5005
VIF{kulaksiz) e Karsilik Hamilton Dizeyi
1 2 3 4 5 6 7
1 .0000 .0000 .0000 .0000 -7.4326 .0000 .0000
2 .0000 .0000 .0000 .0000 .0000 -7.4332 .0000
3 .0000 .0000 .0000 .0000 .0000 .0000 .0000
4 .0000 .0000 .0000 .0000 .0000 .0000 -7.4344
5 -7.4326 .0000 .0000 .0000 .0000 -2.4995 ~-2.4986
6 .0000 -7.4332 .0000 .0000 -2.4995 .0000 -2.5009
7 . 0000 .0000 .0000 -7.4344 -2.4986 -2.5009 .0000
8 .0000 .0000 -7.4350 .0000 -2.4994 -2.4994 -2.5005
h'=h-(alfa)*s
1 2 3 4 5 6 7
1 .1511 -1.3933 -1.3939 -1.3936 -7.4326 -2.9030 -2.9030
2 -1.3033 .1497 -1.3941 -1.3936 -2.9030 -7.4332 -2.9041
3 -1.3939 -1.3941 .1494 -1.3947 -2.9031 -2.9038 -2.9047
4 -1.3936 -1.3936 -1.3947 .1491 -2.9026 -2.9046 -7.4344
5 -7.4326 -2.9030 -2.9031 -2.9026 -.1488 -~-2.4995 -~2.4986
6 -2.9030 -7.4332 -2.9038 -2.9046 -2.4995 -.1486 -2.5008
7 -2.9030 -2.9041 -2.9047 -7.4344 -2.4986 -2.5009 -.1503
8 ~2.9035 ~-2.9040 -~7.4350 -2.9043 -2.4994 -2.4994 -2.5005
Satirlarda AO lar, Siuttinlarda MO lar.
1 2 3 4 5 6 7
1 .6867 .2130 -.6345 -.7888 .3919 .2629 -.2634
2 .6867 . 7947 .6457 .1473 -.1321 -.4471 -.2733
3 .6867 -.1557 -.5566 .8580 -.4337 .3195 .0432
4 .6867 -.8520 .5454 -.2165 .1740 -.1353 .4934
5 ~1.5546 .0000 .0000 .0000 .0000 .0000 .0000
6 .0000 -1.0021 -.5026 .1338 -.0016 -.3799 -.3816
7 .0000 -.2324 .6924 .8608 .3904 .2620 -.2624
8 .0000 -.4654 . 7364 -.7180 -.3708 .2774 ~-.2747
Satirlarda Melezlenmis AO lar, Sltiinlarda Melezlenmis MO lar.
1 2 3 4 5 6 7
1 .6867 .2130 -.6345 -.7888 .3919 .2629 -.2634
2 .6867 . 7947 .6457 .1473 -.1321 -.4471 -.2733
3 .6867 -.1557 -.5566 .8580 ~-.4337 .3195 .0432
4 .6867 -.8520 .5454 -.2165 .1740 ~-.1353 .4934
5 -.77173 -.2013 .5997 .7454 .3381 .2269 -.2273
6 -.7773 -.7511 -.6103 -.1393 -.1140 -.3858 -.2358
7 -.7773 .8052 -.5154 .2046 .1502 -.1167 .4258
8 -.7773 .1471 .5260 -.8108 -.3743 .2756 .0373

1.0000

8
-.0004
.0001
-8.6230
8.6230
-.0002
.0012
-.0005
~11.3989

8
-4.2774
~-4.2776

-16.4733
-4.2781
-2.4994
-2.4994
-2.5005

-13.9001

8
.0000
. 0000
~-7.4350
.0000
-2.499%4
-2.4994
-2.5005
-.1516

8
.0000
.0000

-7.4350
.0000
-2.4994
-2.4994
-2.5005
.0000

8
-2.9035
-2.9040
~-7.4350
-2.9043
-2.4994
-2.4994
~2.5005

-.1516
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EHT den gelen 3zdegerler HAO dan gelen &zdegerler Ei-alfa
29.0935000 29.0934953 42.8420046
3.66870000 3.66869969 17.417204¢6
3.66860000 3.66860134 17.417104¢
3.66850000 3.66850130 17.4170046
-15.5115000 -15.5114995 -1.76299536
-15.5115000 -15.5115012 -1.76299536
-15.5116000 -15.5116003 -1.76309536
-24.4878000 -24.4878013 -10.7392954
EHTD (kulakli) EHTD (kulaksiz)

23.2887846 23.28058671

23.2842569 23.2773641

23.2823815 23.2714778

14.7561365 14.7357932

-4.28236742 -4.31197760
-4.28336246 -4.31241642

-4.28434059 -4.31288718
-7.65182052 -7.50671107

C2H6.LOG

HyperChem log start -- Mon Aug 17 14:18:05 1998.

Single Point, MolecularMechanics, molecule = AC2H6.HIN.

mmplus

Total Energy=36.524242 Gradient=73.896347.

Bond=30.6801 Angle=0.0225845 Dihedral=2.66494e-010 Vdw=5.64254 Stretch-
bend=0.179042 Electrostatic=0.

Geometry optimization, MclecularMechanics, molecule = AC2H6.HIN.

mmplus

PolakRibiere optimizer

Energy=0.815747 Gradient=0.000034 Converged=YES (15 cycles 44 points).
Bond=0.0287261 Angle=0.0967306 Dihedral=4.94741le-011 vVdw=0.67875 Stretch-
bend=0.0115408 Electrostatic=0.

Single Point, SemiEmpirical, molecule = AC2H6.HIN.

ExtendedHuckel

Extended-Huckel Calculation:

Singlet State Calculation

Number of Electrons = 14

Starting Extended-Huckel calculation with 14 orbitals

Charge on the System = 0

Total Orbitals = 14



4]

Number of Double Occupied Levels = 7

Unweighted Huckel Constant = 1.

7500000

d Orbitals on Si...Cl If Any Not Included

Energy=-5716.685861

————————————————————————— RESULTS —=—-==————m=—m e

Sum of One-Electron Energies =
Sum of One-Electron Energies =

EIGENVALUES (eV)

-5716.6858605 (kcal/mol)
-9.110404296 (a.u.)

~-26.470825 -21.533985 ~-16.063702 -16.063700 -14.752046
-14.752043 -14.310750 2.008418 2.008460 2.828016
5.854662 5.854722 22.017767 36.810467
ATOMIC ORBITAL ELECTRON POPULATIONS
1.228241 0.9241060 0.942183 0.942644 1.228241
0.941060 0.942183 0.942645 0.981957 0.981958
0.981957 0.981958 0.981956 0.981957
NET CHARGES ANE COORDINATES
Atom Z Charge Coordinates{a.u.)
X Yy b4
1 6 -0.054128 -1.89665 4.64008 85.03767
2 6 -0.054129 0.65049 3.26572 85.03768
3 1 0.018043 ~3.49468 3.26760 85.03767
4 1 0.018042 -2.09383 5.86383 83.33446
5 1 0.018043 -2.09383 5.86384 86.74088
6 1 0.018042 0.84766 2.04186 83.33447
7 1 0.018044 0.84767 2.04198 86.74089
8 1 0.018043 2.24851 4.63820 85.03767

Alpha: Orbital Index = 1 Orbital Energy = -26.470825 (eV)
HyperChem log stop —- Mon Aug 17 14:22:34 1998.

C2H6.INP
c2h6
6 2 0 0 0 00000 1.75
-1.852180 1.731828 45.069960
~1.109730 3.107830 44.167260
-1.109730 3.107835 45.972660
.449260 1.082239 44.167270
.449265 1.082249 45.972670
1.191710 2.458246 45.069960
-1.005224 2.459242 45.069960
.344760 1.730832 45,069970
ccC
C2H6.0UT
c2hé
Extended Hueckel calculation
input geometry
Atom X y z | 5 |
n exp coul n
H 1 -1.852 1.732 45.07¢ 1 1.300 -13.600
H 2 -1.110 3.108 44.167 1 1.300 -13.600
H 3 -1.110 3.108 45.973 1 1.300 -13.600
H 4 .449 1.082 44.167 1 1.300 -13.600
H 5 . 449 1.082 45.973 1 1.300 -13.600
H 6 1.192 2.458 45.070 1 1.300 -13.600
c 7 -1.005 2.459 45.070 2 1.625 -21.400 2
cC 8 .345 1.731 45.070 2 1.625 -21.400 2
Charge = 0 iprint = 0 Hueckel constant = 1.750
Distance matrix
1 2 3 4 5 6
1 .0000 1.8054 1.8054 2.5561 2.5561 3.1294
2 1.8054 .0000 1.8054 2.5561 3.1294 2.5561
3 1.8054 1.8054 .0000 3.1294 2.5561 2.5561
4 2.5561 2.5561 3.1294 .0000 1.8054 1.8054
5 2.5561 3.1294 2.5561 1.8054 .0000 1.8054

exp

1.625
1.625

1.1165
1.1164
1.1165
2.1969
2.1969%

coul

-11.400
-11.400

8
2.1969
2.1969
2.1969
1.1164
1.1164
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3.1294 2.5561
1.1165 1.1164
2.1969 2.1969

erlap matrix

1 2
1.0000 .1422
.1422 1.0000
.1422 .1422
.0383 .0383
.0383 .0130
.0130 .0383
.4776 .4776
-.3658 -.0451
-.3142 .2801
.0000 -.3899
.0966 .0966
-.1240 -.0821
.0001 0777
.0000 -.0510
9 10
-.3142 .0000
.2801 -.3899
.2801 .3899
-.0777 -.0510
-.0777 .0510
-.0001 .0000
.0000 .0000
.0000 .0000
1.0000 .0000
.0000 1.0000
-.1744 .0000
.2188 .0000
.0760 .0000
.0000 .1940

2.5561
1.1165
2.1969

3
.1422
.1422

1.0000
.0130
.0383
.0383
.4776

-.0451
.2801
.3899
.0966

-.0821
.0777
.0510

11
.0966
.0966
.0966
.4776
.4776
-4776
.3432
.3232

-.1744
.0000

1.0000
.00060
.0000
.0000

starting main calculations
Results of calculation

Energy levels (eV)

1) = 36.41053
2) = 21.79809
3) = 5.76654
4) = 5.76637
5) = 2.75310
6) = 1.94503
7) = 1.94494

c2h6

.0000
.0000
.0000
.0000
.0000
.0000
.0000

sum of one-electron energies =
Wave Functions
MO's in columns, AO's in rows

WU WN

I
o

=R
B W N

oV~ WNE

=

1 2
.4590 -.5429
.4590 -.5429
.4590 -.5429

-.4591 -.5429
-.4591 -.5429
-.4591 -.5429
-1.2907 .9041
-.2477 -.3990
.1337 .2153
.0000 .0000
1.2908 .9041
-.2477 .3990
.1337 ~-.2153
.0000 .0000

9 io0

-.2010 .3467
-.1897 -.3474
. 4007 .0008
. 4007 .0008
~.1997 -.3474
-.2010 .3467
.0000 .0000
.0915 -.1577
.1695 -.2923
.3321 .192¢6

3
.4489
-.6546
.2057
.2057
-.6546
-4489
.0000
.2841
.5265
-.6619
.0000
~-.2841
-.5265
.6619
11
.0527
.2554
-.3081
.3081
~.2554
-.0527
.0000
-.0284
-.0527
-.3698
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1.8054
2.1969
1.1164

4
.0383
.0383
.0130

1.0000
.1422
.1422
.0966
.0821

-.0777

-.0510
.4776
.0451

-.2801

-.3899

12

-.1240

-.0821

-.0821
.0451
.0451
.3658

-.3232

-.2115
.2188
.0000
.0000

1.0000
.0000
.0000

E( 8)
E( 9)
E( 10)
E( 11)
E( 12)
E( 13)
E( 14)

1.8054 .0000
2.1969 2.1969
1.1164 1.1164

5 6
.0383 .0130
.0130 .0383
.0383 .0383
.1422 .1422

1.0000 .1422
.1422 1.0000

-0966 .0966
.0821 .1240
-.0777 -.0001
.0510 .0000
.4776 .4776
.0451 .3658
-.2801 .3142
-3899 .0000
13 14
.0001 .0000
0777 -.0510
.0777 .0510
-.2801 -.3899
-.2801 .389%
.3142 .0000
.1744 .0000
.2188 .0000
.0760 .0000
.0000 .1%840
.0000 .0000
.0000 .0000
1.0000 .0000

.0000 1.0000

-14.31139
~-14.75510
-14.75511
-16.06030
-16.06031
-21.53478
-26.46252

e nwnn

~247.87903395 eV.

-.4967
-.1404
.6371
.6371
-.1404
-.4967
.0000
-.3143
-.5825
-.5982
.0000
.3143
.5825
.5982

-.3253
.2083
.1170

-.1170

-.2083
.3253
.0000
.1756
.3255

-.0599

5 6
-.2926 .4421
-.2927 -.6904
-.2825 .2484

.2925 ~-.2484
.2927 .6904
.2926 -.4421
-.0636 .0000
-.9007 L2171
.4860 .4022
-.0001 -.5604
.0636 .0000
-.9007 .2171
.4860 .4021
-.0001 -.5603
13 14
.1904 -.0846
.1904 -.0846
.1904 -.0846
-.1904 -.0846
-.1904 -.0846
-.1904 -.0846
.4087 -.4870
-.1035 -.0242
.0558 .0131
.0000 .0000

2.1969
.0000
1.5340

7
.4776
.4776
.4776
.0966
.0966
.0966

1.0600
.0000
.0000
.0000
.3432

-.3232
.1744
.0000

2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000

.5420
.1118
-.6539
.6539
~.1118
-.5420
.0000
.2661
.4932
.4570
.0000
.2660
.4932
.4570

1.1164
1.5340
.0000

-.3658
-.0451
-.0451
-0821
.0821
.1240
.0000
1.0000
.0000
.0000
.3232
-.2115
.2188
.0000

-.1393
-.1393
~-.1383
-.1393
-.1393
-.1393
.0700
.4769
-.2573
.0000
.0700
-.4769
.2573
.0000
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11 .0000 .0000 .0000 .0000 -.4087 -.4870
12 -.0915 1577 -.0284 .1756 -.1035 .0242
13 -.16985 .2923 -.0527 .3255 .0558 -.0131
14 -.3321 -.1926 -.3698 -.0599 .0000 .0000
Reduced overlap population matrix, atom by atom
1 2 3 4 5 6 7 8
1 . 6640 -.0408 -.0408 -.0055 -.0055 .0022 .7742 -.0472
2 -.0408 .6640 -.0408 -.0055 .0022 -.0055 . 7742 -.0472
3 -.0408 -.0408 . 6640 .0022 -.0055 -.0055 L7742 -.0472
4 -.0055 -.0055 . 0022 . 6640 -.0408 -.0408 -.0472 . 7742
5 -.0055 .0022 -.0055 -.0408 .6640 -.0408 -.0472 .7742
6 .0022 -.0055 -.0055 -.0408 -.0408 .6640 -.0472 .7742
7 . 7742 .7742 .7742 -.0472 -.0472 ~-.0472 2.5857 .7539
8 -.0472 -.0472 -.0472 .7742 .7742 .7742 .7539 2.5857
Reduced charge matrix, MO's in columns, atoms in rows
1 2 3 4 5 6 7 8
1 .1249 .2149 .1254 .1535 .0499 .1395 .2097 .0517
2 .1249 .2149 .2665 .0123 .0499 .3402 .0088% .0517
3 .1249 .2149 .0263 .2525 .049% .0440 .3051 .0517
4 .1249 .2149 .0263 .2525 .0499 .0440 .3051 .0517
5 .1249 .2149 .2666 .0123 .0499 .3402 .0089 .0517
6 .1249 .2149 .1254 .1535 .0499 .1395 .2097 .0517
7 .6253 .3552 .5817 .5818 .8503 .4763 .4763 .8448
8 .6253 .3552 .5818 .5818 .8503 .4763 .4763 .8448
) 10 11 12 13 14
1 .0976 .2902 .0081 .3094 .1585 .0667
2 .0963 .2815 .1907 .1268 .1585 .0667
3 .3878 .0000 .2775 .0400 .1585 .0667
4 .3878 .0000 .2775 .0400 .1585 .0667
5 .0963 .2915 .1907 .1268 .1585 .0667
6 .0976 .2902 .0081 .3094 .1585 .0667
7 .4182 .4182 .5237 .5237 .5244 .8000
8 .4182 4182 .5237 .5237 .5244 .8000
Atom Net chg. Atomic orbital occupation for given MO occupation
S Px Py Pz Dx2-y2 Dz2 Dxy Dxz Dyz
H 1 .018 .982
H 2 .018 .982
H 3 .018 .982
H 4 .018 .982
H 5 .018 .982
H 6 .018 .982
c 7 -.053 1.229 .941 .942 .942
c 8 -.053 1.229 .941 .942 .942
Reduced energy matrix, atom by atom
1 2 3 4 5 6
1 -9.0309 .9715 .9715 .1301 .1301 -.0524
2 .9715 -2.0308 .9715 .1301 -.0524 .1301
3 .9715 .9715 -9.0309 -.0524 .1301 .1301
4 .1301 .1301 -.0524 -9.0308 .9715 L9715
5 .1301 -.0524 .1301 .9715 -9.0308 .9715
6 -.0524 .1301 .1301 .9715 .9715 -9.0308
7 -18.7616 =-18.7617 -18.7616 1.1904 1.1904 1.1904
8 1.1904 1.1904 1.1904 -18.7616 -18.7617 -18.7617
7 8
1 -18.7616 1.1904
2 -18.7617 1.1904
3 -18.7616 1.1904
4 1.1904 -18.7616
5 1.1904 -18.7617
6 1.1904 -18.7617
7 -37.6608 -19.3974
8 -19.3974 -37.6608
C2H6.HAO
c2h6
Atom sembolleri,sira numaralari, X,y ve z koordinatlari

mommm

oW

-1.8520
-1.1100
-1.1100

. 4490

1.7320
3.1080
3.1080
1.0820

45.0700
44.1670
45.9730
44.1670



5 . 4490 1.0820 45.9730
6 1.1920 2.4580 45.0700
7 ~1.0050 2.4590 45.0700
8 .3450 1.7310 45.0700
7 atomu icin dbrtyiizlii melezleme dizeyi
.5000 .8660 .0000 .0000
.5000 -.2887 .8165 .0000
.5000 -.2887 -.4082 .7071
.5000 -.2887 ~.4082 -.7071
7 atomu icin ddndiriilmis melezleme dizeyi
.5000 -.6572 ~-.5640 .0000
.5000 -.0615 .5149 -.6936
.5000 .7506 -.4312 -.0263
.5000 -.0319 .4804 .7199
8 atomu icin dértyiizld melezleme dizeyi
.5000 .8660 .0000 .0000
.5000 -.2887 .8165 .0000
.5000 -.2887 -.4082 .7071
.5000 -.2887 -.4082 -.7071
8 atomu icin déndiriilmiis melezleme dizeyi
.5000 ~.5734 .5427 .355%
.5000 -.3206 -.3137 -.7408
.5000 .1566 -.6534 .5463
.5000 .7374 .4244 -.1614
Ortalamayi kbsegenden cikariyor.
h'uv=huv- (ortalama) *Suv
Ortalama= -13.770240 eV
h_VIF de en yakin olmayan komsular arasi cizgiler ihmal edildi.
Tim atom ici cizgiler 1.0000kiictik olacak sekilde Suv* (ortalama) ya esitlenmistir.
Atomici cizgileri degismedi.

[eNe R 8-

Melezlenmis AO da Hamilton Dizeyi

1 2 3 4 5 6 7 8
1 -13.5987 ~3.3828 -3.3827 -.9109 -.8097 -.3078 -16.4471 -4.266%
2 -3.3828 -13.6005 -3.3837 -.9113 -.3096 -.9098 -4.5062 -16.4456
3 -3.3827 -3.3837 -13.5991 -.3083 -.9113 -.9108 -4.5053 -4.6145
4 -.9109¢ ~-.9113 -.3083 -13.5989 -3.3837 -3.3826 -1.2596 -1.2679
5 -.9097 -.3096 -.9113 -3.3837 -13.5998 -3.3830 -1.2583 .2790
6 -.3078 -.9098 -.9108 -3.3826 -3.3830 -13.5981 .3034 -1.3122
7 -16.4471 -4.5062 -4.5053 -1.2596 -1.2583 .3034 -13.8978 -2.4997
8 -4.2669 -16.4456 -4.6145 -1.2679 .2790 -1.3122 -2.4997 -13.8999
9 -4.2691 -4.1531 -3.7042 -3.5899 -3.5328 -3.5164 -2.4996 -2.5005
10 -4.2668 -4.1496 -16.4279 .1976 -1.4094 -1.3931 -2.4987 -2.5000
11 -3.0356 -3.0362 -3.8298 -.3848 -6.4565 -6.4528 -3.3950 -3.5413
12 -2.3497 -2.3495 -.6958 -15.2361 -2.6012 -2.5910 -3.3473 -3.3664
13 -1.0540 .5204 -.6974 -6.8131 -16.1326 -4.0760 -1.6961 2.1309
14 .5207 -1.0566 -.6980 -6.8170 -4.0643 -16.1299 2.1336 -1.7799
9 10 11 12 13 14
1 -4.2691 -4.2668 -3.0356 -2.3497 -1.0540 .5207
2 -4.1531 -4.14%6 -3.0362 -2.3495 .5204 -1.0566
3 -3.7042 -16.4279 -3.8298 -.6958 -.6974 -.6980
4 -3.58%89 .1976 -.3848 -15.2361 -6.8131 -6.8170
5 -3.5328 -1.4094 -6.4565 -2.6012 -16.1326 -4.0643
6 -3.5164 -1.3931 -6.4528 -2.5910 -4.0760 -16.1299
7 -2.4996 -2.4987 -3.3950 -3.3473 -1.6961 2.1336
8 -2.5005 -2.5000 -3.5413 -3.3664 2.1309 -1.7799
9 -13.9011 -2.4994 -16.0714 -9.3458 -2.8512 -2.8205
10 -2.4994 -13.8996 -5.9119 .4009 -.9889 ~.8504
11 -16.0714 -5.9119 -13.9007 -2.5003 -2.5003 -2.4995
12 -9.3458 .4009 -2.5003 -13.9004 -2.5002 -2.4891
13 -2.8512 -.9889 -2.5003 -2.5002 -13.9005 -2.499%5
14 -2.8205 -.9504 -2.4995 -2.4991 -2.4995 -13.8981
VIF(kulakli) e Karsilik Hamilton Dizeyi
1 2 3 4 5 6 7 8
1 .1723 .0000 .0000 .0000 .0000 -0000 -7.4077 .0000
2 .0000 .1704 .0000 .0000 .0000 .0000 .0000 -7.4087
3 .0000 .0000 .1718 .0000 .0000 .0000 .0000 .0000
4 .0000 .0000 .0000 .1720 .0000 .0000 .0000 .0000
5 .0000 .0000 .0000 .0000 L1711 .0000 .0000 .0000
6 .0000 .0o000 .0000 .0000 .0000 .1728 .0000 .0000
7 -7.4077 .0000 .0000 .0000 .0000 .0000 -.1269 -2.4997
8 .0000 -7.4087 .0000 .0000 .0000 .0000 -2.4997 -.1289
9 .0000 .0000 .0000 .0000 .0000 .0000 -2.4996 -2.5005
10 .0000 .0000 -7.4015 .0000 .0000 .0000 -2.4987 -2.5000
11 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
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.0000
.0000
.0000
9

.0000
.0000
.0000
.0000
.0000
.0000
-2.4996
-2.5005
-.1301
-2.4994
-7.817°
.0000
.0000
.0000

VIF(kulaksiz)

OWO-JO Ui WN =

= e
NHO

e
> W

l_)
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s
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WO JaAUNdWNE

oot WwiNhE

1
.0000
.0000
.0000
.0000
.0000
.0000

-7.4077
.0000
.0000
.0000
.0000
.0000
.0000
.0000

9
.0000
.0000
.0000
.0000
.0000
.0000

-2.4996
-2.5005
.0000
-2.4994
-7.8179
.0000
.0000
.0000

'=h-(alfa)*s
1

.1723
-1.4245
-1.4245

-.3834
-.3823
-.1287
~7.4077
-2.8964
-2.8956
-2.8961
-1.3905
-1.1375
-.6573
-.0729
9
-2.8956
-2.8530
-2.6863
-1.5963
-1.5761
-1.5690
-2.4996
-2.5005
-.1301

45

.0000 .0000 -7.2929
.0000 .0000 .0000
.0000 .0000 .0000
10 11 12
.0000 .0000 .0000
.0000 .0000 .0000
-7.4015 .0000 .0000
.0000 .0000 -7.2929
.0000 .0000 .0000
.0000 .0000 .0000
-2.4987 -0000 .0000
-2.5000 .0000 .0000
-2.4994 -7.817¢9 .0000
-.1286 .0000 .0000
.0000 -.1298 -2.5003
.0000 -2.5003 -.1294
.0000 -2.5003 -2.5002
.0000 -2.4995 -2.4991
e Karsilik Hamilton Dizeyi
2 3 4
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
. 0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
-7.4087 .0000 .0000
.0000 .0000 .0000
.0000 -7.4015 .0000
.0000 .0000 .0000
.0000 .0000 -7.2929
.0000 .0000 .0000
.0000 .0000 .0000
10 11 12
.0000 .0000 .0000
.0000 .0000 .0000
-7.4015 .0000 .0000
.0000 .0000 -7.2929
.0000 .0000 .0000
.0000 .0000 .0000
-2.4987 .0000 .0000
-2.5000 .0000 .0000
-2.4994 -7.8179 .0000
.0000 .0000 .0000
.0000 .0000 -2.5003
.0000 -2.5003 .0000
.0000 -2.5003 -2.5002
.0000 -2.4995 -2.4991
2 3 4
-1.4245 -1.4245 -.3834
.1704 -1.4255 -.3839
-1.4255 .1718 -.1293
-.3839 -.12893 .1720
-.1306 -.3839 -1.4255
-.3824 -.3833 -1.4244
-2.9852 -2.9843 -.7339
-7.4087 -3.0257 -.7361
-2.8530 -2.6863 -1.5963
-2.8537 -7.4015 -.1929
-1.3920 -1.6857 -1.4566
-1.1372 -.5240 -6.9592
-.0745 -.5248 -3.8403
-.6578 -.5259 -3.8409
10 11 12
-2.8961 -1.3905 -1.1375
-2.8537 =-1.3%20 -1.1372
-7.4015 -1.6857 -.5240
-.1929 -1.4566 -6.9592
-.7888 -3.7066 -2.2795
-.7830 -3.7048 -2.2749
-2.4987 -2.5887 -1.8765
-2.5000 -2.6473 -1.8963
-2.4994 -7.8179 -5.0374

.0000
-7.2929
.0000
13

.0000
.0000
.0000
.0000
-7.2929
.0000
.0000
.0000
.0000
.0000
-2.5003
-2.5002
-.1295
~-2.4995

5
.0000
.0000
.0000
.0000
. 0000
. 0000
.0000
.0000
.0000
. 0000
.0000
.0000

-7.2929
.0000
13
.0000
.0000
.0000
.0000
-7.2929
-0000
.0000
. 0000
.0000
.0000
-2.5003
-2.5002
.0000
-2.4995

5
~.3823
-.1306
-.3839

-1.4255
.1711
-1.4248
-.7326
-.1635
-1.5761
-.7888
-3.7066
-2.2795
-7.2929
-2.8216

13

-.6573
-.0745
-.5248
-3.8403
-7.2929
-2.8257
-.7197
.4517
-2.3819

.0000
.0000
-7.2903
14

.0000
.0000
.0000
.0000
.0000
-7.2903
.0000
.0000
.0000
.0000
-2.4995
-2.4991
-2.4995
-.1272

6
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000

-7.2903
14
.0000
.0000
.0000
.0000
.0000
-7.2903
.0000
. 0000
.0000
.0000
-2.4995
-2.4991
-2.4995
.0000

6
-.1287
~.3824
-.3833

-1.4244
-1.4248
.1728
-.1528
-.7528
-1.5690
-.7830
~3.7048
~2.2749
~-2.8257
-7.2903

14

-.0729
-.6578
-.5259
-3.8409
-2.8216
-7.2903
.4658
-.7596
-2.372%9

.0000
.0000
.0000

-7.4077
.0000
.0000
.0000
.0000
.0000
.0000

-2.4997

-2.4996

-2.4987
.0000
.0000
.0000
.0000

~7.4077
-2.9852
~-2.9843
-.7339
-.7326
-.1528
-.1269
~-2.4997
-2.4996
-2.4987
-2.5887
~1.8765
-.7197
.4658

.0000
.0000
.0000

.0000
-7.4087
.0000
.0000
.0000
.0000
-2.4997
.0000
-2.5005
~-2.5000
.0000
.0000
.0000
.0000

8
-2.8964
~7.4087
-3.0257

-.7361
-.1635
-.7528
-2.4997
-.1289
-2.5005
-2.5000
-2.6473
-1.8963
.4517
-.7596



10 -2.4994
11 -7.8179
12 -5.0374
13 -2.3819
14 -2.3729
EHT den gelen dzdegerler

C3HS8.LOG

-.1286
-3.4284
-.7746
-.5621
-.5501

36.4105000
21.7980000
5.76650000
5.76630000
2.75310000
1.94500000
1.94490000
-14.3113000
-14.7551000
-14.7551000
-16.0603000
-16.0603000
-21.5347000
~-26.4625000

-3.4284
-.1298
-2.5003
-2.5003
-2.4995
HAO

EHTD (kulakli)

25.5256883
24.9342864
23.5590093
21.0431752
20.3175755
17.0655320
12.7157161
-3.82468013
-3.83904026
-4.26804775
-4.76332653
-4.83866282
-7.48768315
-8.92425712

46

-.7746
-2.5003
-.1294
-2.5002
-2.4991

~-.5621
-2.5003 -
-2.5002 -
-.1295
-2.4995

-.5501
2.4995
2.4991

-2.4995

-.1272

dan gelen

36.4105014
21.7979990
5.76649819
5.76629901
2.75309722
1.94499839
1.94489951
-14.3113001
-14.7550898
-14.7551000
-16.0602982
-16.0603008
-21.5347021
-26.4624989

25.4957271
24.9482599
23.6886477
20.9513092
20.2349003
17.0054303
12.7839050
~-3.85319376
-3.87153387
~4.26776300
-4.80512788
-4.88276793
-7.38170201
-8.75125082

D

Vo
b |
\ LS

N
0

HyperChem log start -- Thu Apr 02 16:30:53 1998.
PrintLevel=2

Single Point, SemiEmpirical, molecule

ExtendedHuckel
Extended-Huckel Calculation:
Singlet State Calculation

Number of Electrons = 20

PROPAN.HIN.

bzdegerler

EHTD (kulaksiz)

Starting Extended-Huckel calculation with 20 orbitals

Ei~-alfa

50.1814436
35.5689436
19.5374436
19.5372436
16.5240436
15.7159436
15.7158436
-.540356358
-.984156358
-.984156358
~2.28935636
-2.28935636
-7.76375636
-12.6915564



Charge on the System = 0
= 20

Number of Double Occupied Levels = 10
Unweighted Huckel Constant

Total Orbitals

= 1.7500000

47

d Orbitals on Si...Cl If Any Not Included
Energy=-8156.103963

Sum of One-Electron Energies =
Sum of One-Electron Energies =

EIGENVALUES (eV)

-8156.1039632 (kcal/mol)
-12.997986315 (a.u.)

exp

~-27.383350 -23.701136 -20.380476 ~16.34779%9 ~15.896319
~-15.367978 ~15.279974 -14.512751 -14.166111 -13.801708
1.428453 1.437077 1.960192 3.803982 5.100445
5.145488 6.876883 18.975960 29.081314 40.082172
ATOMIC ORBITAL ELECTRON POPULATIONS
1.229876 0.943653 0.944431 0.943401 1.204264
0.930579 0.930770 0.928483 1.229875 0.943271
0.944814 0.943401 0.982917 0.982918 0.984534
0.991223 0.991223 0.982917 0.982917 0.984533
NET CHARGES ANE COORDINATES
Atom Z Charge Coordinates(a.u.)
X Yy z
1 6 -0.061360 -3.64762 0.10588 -0.04981
2 6 0.005903 -1.18882 1.56035 0.44267
3 6 -0.061362 1.14680 -0.08520 -0.04806
4 1 0.017083 ~-3.79377 -1.58225 1.20070
5 1 0.017082 -3.75148 -0.55412 -2.04694
6 1 0.015466 -5.33030 1.32033 0.31272
7 1 0.008777 -1.16250 2.23924 2.44051
8 1 0.008777 -1.12042 3.26505 ~0.79823
9 1 0.017083 1.18929 -0.75139 -2.04514
10 1 0.017083 1.15719 ~1.77961 1.20246
11 1 0.015467 2.92052 0.99146 0.31580
HyperChem log stop -- Thu Apr 02 16:32:53 1998.
C3HS.INP
propan
8 3 0 O
-2.010698 -.838592 .636371
-1.988284 -.293684 -1.084878
-2.825059 .699775 .165742
-.616125 1.186797 1.293470
-.593823 1.730476 -.423592
.635624 -.398237 -1.083924
.613311 -.943193 .637304
1.547876 .525474 .167374
-1.933239 .056116 -.026399
-.630075 .826985 .234615
.607804 -.045156 -.025472
ccec
C3H8.0UT
propan
Extended Hueckel calculation
input geometry
Atom X y b4 S }
n exp coul n
H 1 -2.011 -.839 .636 1 1.300 -13.600
H 2 -1.988 -.294 -1.085 1 1.300 ~13.600
H 3 -2.825 .700 .166 1 1.300 -13.600
H 4 ~-.616 1.187 1.293 1 1.300 -13.600
H 5 -.594 1.730 -.424 1 1.300 -13.600
H 6 .636 -.398 -1.084 1 1.300 -13.600
H 7 .613 -.943 .637 1 1.300 -13.600
H 8 1.548 .525 .167 1 1.300 -13.600

coul



cC 9 -1.933 .056
c 10 -.630 .827
c 11 .608 -.045
Charge = 0 iprint
Distance matrix
1 2
1 .0000 1.8056
2 1.8056 .0000
3 1.8031 1.8031
4 2.5454 3.1195
5 3.11%85 2.5454
6 3.1869 2.6260
7 2.6261 3.1869
8 3.8398 3.8397
9 1.1161 1.1161
10 2.2004 2.2004
11 2.8150 2.8149
9 10
1 1.1161 2.2004
2 1.1161 2.2004
3 1.1165 2.1997
4 2.1807 1.1184
5 2.1807 1.1184
6 2.8149 2.2004
7 2.8150 2.2004
8 3.5180 2.1998
9 .0000 1.5364
10 1.5364 .0000
11 2.5431 1.5364
Overlap matrix
1 2
1 1.0000 .1421
2 .1421 1.0000
3 .1427 .1427
4 .0391 .0133
5 .0133 .0390
6 .0116 .0337
7 .0337 .011e
8 .0032 .0032
9 .4778 .4778
10 -.0335 ~-.0238
11 -.3866 -.1512
12 .2864 -.4574
13 .0961 .0961
14 -.0774 -.0761
15 -.0934 -.0628
16 .0225 -.0740
17 .0315 .0315
18 -.0396 -.0393
19 -.0120 -.0038
20 .0100 -.0160
9 10
1 .4778 -.0335
2 .4778 -.0238
3 .4776 -.3852
4 .0994 .0769
5 .0994 .0782
6 .0315 .0389
7 .0315 .0386
8 .0079 .0110
9 1.0000 .0000
10 .0000 1.0000
11 .0000 .0000
12 .0000 .0000
13 .3421 .3107
14 -.3107 -.1827
15 -.1838 -.2224
16 -.0622 -.0753
17 .0696 .0922
18 ~.0922 -.1177
19 .0037 .0057
20 .0000 ~.0001

-.026

.235

-.025

0

3
1.8031
1.8031

-0000
2.5275
2.5275
3.8397
3.8398
4.3764
1.1165
2.1997
3.5180

11

2.8150
2.8149
3.5180
2.1807
2.1807
1.1161
1.1161
1.1165
2.5431
1.5364

.0000

3
.1427
.1427

1.0000
.0403
.0404
.0032
.0032
.0011
.4776

-.3852
.2780
.0830
.0962

-.1232

-.0071

-.003¢9
.0079

-.0108
.0023
.0006

11

-.3866

-.1512
.2780
.0660
.0977

-.0069

-.0151
.0015
.0000
.0000

1.0000
.0000
.1838

~-.2224
.0616

-.0445

-.0037
.0057
.0261
.0000
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1.625 -21.400 2
1.625 -21.400 2
1.625 -21.400 2
Hueckel constant 1.750
4 5 6
2.5454 3.1195 3.1869
3.1195 2.5454 2.6260
2.5275 2.5275 3.8397
.0000 1.8012 3.1195
1.8012 .0000 2.5454
3.1195 2.5454 .0000
2.5454 3.1195 1.8056
2.5275 2.5275 1.8031
2.1807 2.1807 2.8149
1.1184 1.1184 2.2004
2.1807 2.1807 1.1161
4 5 6
.0391 .0133 .0116
.0133 .0390 .0337
.0403 .0404 .0032
1.0000 .1431 .0133
.1431 1.0000 .0390
.0133 .0390 1.0000
.0391 .0133 .1421
.0403 .0403 .1427
.0994 .0994 .0315
.0769 .0782 .0389
.0660 .0977 -.0069
.0770 -.0232 -.0160
.4765 .4765 .0%61
.0060 .0156 .0709
.1549 .3890 -.0687
.4559 -.2834 -.0739
.0994 .0994 L4778
-.0714 -.0701 .0120
.0719 .1037 -.1526
.0770 -.0232 -.4574
12 13 14
.2864 .0961 ~-.0774
-.4574 .0961 -.0761
.0830 .0962 -.1232
.0770 .4765 .0060
-.0232 .4765 .0156
-.0160 .0961 .0709
.0100 .0961 .0697
.0006 .0962 .1222
.0000 .3421 -.3107
.0000 .3107 -.1827
.0000 .1838 -.2224
1.0000 .0622 -.0753
.0622 1.0000 .0000
-.0753 .0000 1.0000
-.0445 .0000 .0000
.1781 .0000 .0000
.0000 .3421 .2951
-.0001 -.2951 -.1460
.0000 .2079 .2390
.0264 .0620 .0713

1.625
1.625
1.625

7
2.6261
3.1869
3.8398
2.5454
3.1195
1.8056

.0000
1.8031
2.8150
2.2004
l.1161

.0337
.01l1e
.0032
.0391
.0133
.1421
1.0000
.1427
.0315
.0386
-.0151
.0100
.0961
.0697
-.0992
.0226
.4778
.0024
-.3881
.2864

-.0934
~.0628
-.0071
-1549
.3890
-.0687
-.0992
-.0169
-.1838
-.2224
.0616
~-.0445
.0000
.0000
1.0000
.0000
-.2079
.2390
.0248
-.0502

-11.400
-11.400
-11.400

3.8398
3.8397
4.3764
2.5275
2.5275
1.8031
1.8031

.0000
3.5180
2.1998
1.1165

.0032
.0032
.0011
.0403
.0403
.1427
.1427
1.0000
.0079
.0110
.0015
.0006
.0962
.1222
-.0169
-.0038
.4776
.4060
.2465
.0833

.0225
-.0740
-.003¢8

.4559
-.2834
-.0739

.0226
-.0038
-.0622
-.0753
~.0445

.1781

.0000

.0000

.0000
1.0000
-.0620

.0713
-.0502

.1782
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20

17 18
.0315 -.0396
.0315 -.0393
.0079 -.0108
.0994 -.0714
-0994 -.0701
.4778 .0120
-4778 .0024
.4776 .4060
.0696 -.0922
.0922 -.1177

-.0037 .0057
.0000 -.0001
.3421 -.2951
.2951 -.1460

-.2079 .2390

-.0620 .0713

1.0000 .0000
.0000 1.0000
.0000 .0000
.0000 .0000

19
-.0120
-.0038

.0023
.071¢
.1037
-.1526
-.3881
-2465
.0037
.0057
.0261
.0000
.2079
.2390
.0248
-.0502
.0000
.0000
1.0000
.0000

starting main calculations
Results of calculation
Energy levels (eV)

E( 7)
E( 8)
E( 9)
E( 10)

11 T 1 | O 1 AR 1 Y

39.63130
28.77627
18.78150
6.77978
5.06081
5.01358
3.72951
1.88968
1.37647
1.36570

propan

.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000

Sum of one-electron energies =
Wave Functions
MO's in columns, AO's in rows

WO JINUTd WM =

1
.3198
.3198
.3177
-.4451
-.4451

.31¢88

.3198

.3177
-.9744
-.2517
-.1288
-.0440
1.3528
-.0083
~-.2090
-.0663
-.9744

.2406
-.1484
-.0439

9

.4263

-.4304
.0021
.6095
-.6049
-.4304
.4264
.0021
-.0003
.0055
.1476
-.4783
.0002
.0084

2
.4913
.4913
.5148
.0000
.0000

-.4914
-.4913
-.5149
-1.1023
.0832
-.0153
.0038
.0000
.5879
.0234
.0002
.1023
.0842
.0087
.0038
10
.3575
.3527
.3713
.4010
.4080
.3526
.3575
.3711
-.0469
-.1194
-.6190
-.1946
.0350
-.0258

[y

3
-.4101
-.4101
-.3657
-.5912
-.5912
-.4101
-.4101
-.3657

.5585
-.3592
-.2937
-.0977

.8440

.0160

.4030

.1278

.5585

.3348
-.3213
-.0974

11

.0177

.0177

-.2469

.0000

.0000
-.0177
~-.0177
-.2469
-.0672
-.4090
-.1017
-.0375

. 0000

.5251
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20
.0100
-.0160
.0006
.0770
~-.0232
-.4574
.2864
.0833
.0000
-.0001
.0000
.0264
.0620
.0713
-.0502
.1782
.0000
.0000
.0000
1.0000

E( 11)
E( 12)
E( 13)
E( 14)
E{ 15)
E( 16)
E{ 17)
E( 18)
E( 19)
E( 20)

~-13.80475
-14.16929
-14.51702
-15.28047
~15.36776
-15.89324
-16.34324
-20.38232
-23.69940
-27.37303

o nnw o

~353.66102742 evV.

-.4009
.4008
.0000
.5708

-.5708
.4009

-.4009
.0000
.0000

-.0082

~.1987
.6274
.0000
.0117
.2848

-.8996
.0000

-.0081

-.1887
.6274

-.1710
-.1710
.1265
-.2832
-.2532
-.1710
-.1710
.1265
.0498
.1762
.2951
.0957
.071e6
-.0184

5 6
-.0970 .4212
-.0970 .4214

.6244 -.4834

-.3308 .0006
-.3308 .0006
-.0986 -.4210
-.0986 -.4209
.6262 .4811
-.0099 -.0097
.6966 -.1034
-.2856 .7915
-.0813 .2493
-.0803 .0002
.0319 .5386
.7788 -.0229
.2470 -.0003
-.0098 .0098
-.7177 -.1632
-.2322 -.77%9
-.0828 -.2491
13 14
.2447 .3150
-.2447 -.3151
.0000 .0000
-.3762 .0000
.3762 .0000
-.2447 .3151
.2447 -.3150
.0000 -.0001
.0000 .0000
-.0031 -.0049
-.0749 -.117%
.2368 .3725
.0000 .0000
.0050 . 0000

2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000

7
-.5997
.5997
.0001
.0000
.0000
-.5897
.5997
-.0001
.0000
-.0098
-.2406
.7598
.0000
.0000
.0000
.0000
.0000
.0099
.2406
-.7598

-.2156
-.2155
.2989
.0000
.0000
.2155
.2156
-.2989
-.0048
-.0967
.3503
.10%6
.0000
~.1679

8
-.0312
-.0310
-.5157

.0000
-0001
.0310
.0310
.5158
-.0662
-.7823
-.0886
-.0381
.0000
-.8558
.0340
-.0003
.0662
-.7728
.1503
.0375

-.0867
-.0967
.3552
.0726
.0726
-.0867
-.0967
.3552
.0086
-.2834
.2026
.0604
-.0581
.0083
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10
11
12
13
14
15
16
17
18
19
20

Reduced overlap

FOoOWaodoandxwhe

=
RFOWOJo U B WN K

o

HOWOJOUd WM =

e
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.2051 ~.6522 -.0209 -.4626 .1221 .0000
-.6607 -.2027 .0002 -.1467 -.3857 .0000
-.0003 -.0469 .0672 .0498 .0000 .0000

.0066 .0701 -.3997 -.1522 -.0031 .0048

.1476 ~.6266 .1340 .3082 -.0749 .1179
-.4783 -.1945 .0372 .0956 .2368 -.3725

17 18 18 20
~.2071 -.1517 .1403 -.0497

.2071 -.1517 .1403 -.0497

.0000 ~.1336 .1464 -.0482
-.2578 .2445 .0000 -.0656

.2578 .2445 .0000 -.0656

.2071 -.1517 -.1403 -.0497
-.2071 -.1517 -.1403 -.0497

.0000 ~-.1336 -.1464 -.0482

.0000 -.2419 .4627 -.3630

.0034 .1133 -.0119 -.0147

.0820 .0855 -.0017 -.0085
-.2590 .0285 -.0007 ~-.0029

.0000 .4136 .0000 -.4713

.0043 .0048 -.1040 .0006

.1048 .1207 .0041 .0153
-.3310 .0383 .0000 .0048

.0000 -.2419 -.4627 -.3630

.0034 ~-.1062 ~.0117 .0140

.0820 .0942 .0026 -.0097
-.2590 .0285 .0007 -.0029

population matrix, atom by atom
1 2 3 4 5 6

.6652 -.0407 -.0416 -.0057 .0022 -.0003
-.0407 .6652 -.0416 .0022 -.0057 .0001
-.0416 -.0416 .6682 -.0058 -.0058 .0001
-.0057 .0022 -.0058 .6830 -.0427 .0022

.0022 -.0057 -.0058 -.0427 .6830 -.0057
-.0003 .0001 .0001 .0022 -.0057 .6652

.0001 -.0003 .0001 -.0057 .0022 -.0407

.0001 .0001 .0000 -.0058 -.0058 -.0416

.7756 .7756 .7745 -.0493 -.0493 -.0072
-.0465 -.0465 -.0485 .7768 .7768 -.0465
-.0072 ~.0072 .0020 -.0493 -.0493 .7756

9 10 11

.7756  -.0465 -.0072

.7756  -.0465 -.0072

.7745 -.0485 .0020
-.0493 .7768 -.0493
-.0493 .7768 -.0423
-.0072 -.0465 .7756
-.0072 -.0465 .7756

.0020 -.0485 .7745
2.6046 . 7553 -.0586

.7553 2.6029 .7553
-.0586 .7553 2.6046

Reduced charge matrix, MO's in columns, atoms in rows
1 2 3 4 5 6

.0592 .1579 L1267 .0962 .0057 .1120

.0592 .1579 .1267 .0962 .0058 .1121

.0570 .1734 .1041 .0000 .2494 .1506

.1103 .0000 .2641 .1%60 .0583 .0000

.1103 .0000 .2641 .13860 .0583 .0000

.0592 .1579 .1267 .0962 . 0059 .1119

.0592 .1579 .1267 .0962 .0059 .1118

.0570 .1734 .1041 .0000 .2508 .1491

.3770 .3857 .2359 .3022 .4406 .5285

.6747 .2501 .2852 .6189 .4768 .1973

.3770 .3857 .2358 .3021 .4424 .5267

9 10 11 12 13 14

.1319 .0860 .0015 .0730 .1397 .2586

.1343 .0836 .0015 .0730 .1397 .2587

.0000 .1079 .1414 .0299 .0000 .0000

.2709 .1089 .0000 .1575 .3315 .0000

.2670 .1128 .0000 .1575 .3314 .0000

.1343 .0836 .0015 .0730 .1397 .2587

.1319 .0860 .0015 .0730 .1397 .2586

SNoyurds W

.0067
-.0001
.0048
-.1242
-.3415
-.1097

7
.0001
-.0003
.0001
-.0057
.0022
-.0407
.6652
-.0416
-.0072
-.0465
.7756

7
.2414
.2413
.0000
.0000
.0000
.2413
.2414
.0000
.5173
.0000
.5173

15
.1197
.1195
.2398
.0000
.0000
.1195
.1197

.2089
.0663
.0086
.3086
.1786
.0606

.0001
.0001
.0000
-.0058
-.0058
-.0416
-.0416
.6682
.0020
-.0485
.7745

8
-.0004
-.0004

1727
.0000
.0000
-.0004
-.0004
.1728
.51e68
.6224
.5167
16
.027¢
.027°
.3555
.0187
.0187
.0279
.0279
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Dxz

.3555
.4707
.1985
.4707

Dyz

8 .0000 .1078 .1414 .0299 .0000 .0000 .2398
9 .2380 .3978 .4910 .3435 .1663 .4827 .4681
10 .4535 .4276 .7292 .6462 .4457 .0000 .1059
11 .2380 .3978 -4910 .3435 .1663 .4827 .4681
17 18 19 20
1 .1310 .0929 .1094 .0296
2 .1309 .0929 .1094 .0296
3 .0000 .0678 .1228 .0277
4 .2036 .2305 .0000 .0498
5 .2036 .2305 .0000 .0498
6 .1309 .0929 .1094 .0296
7 .1310 .0929 .1094 .0296
8 .0000 .0678 .1228 .0277
9 .2936 .2607 .6108 .4729
10 .4820 .5104 .0952 .7807
11 .2935 .2607 .6108 .4729
Atom Net chg. Atomic orbital occupation for given MO occupation
S Px Py Pz Dx2-y2 Dz2 Dxy
H 1 .017 .983
H 2 .017 .983
H 3 .015 .985
H 4 .008 .992
H 5 .008 .992
H 6 .017 .983
H 7 .017 .983
H 8 .015 .985
c 9 -.060 1.231 .943 .944 .943
c 10 .006 1.205 .930 . 930 .928
c 11 -.060 1.231 .943 .944 .943
Reduced energy matrix, atom by atom
1 2 3 4 5 6
1 -9.0464 .9675 .9896 .1347 -.0519 .0066
2 .9675 -9.0464 . 9896 -.0519 .1347 -.0035
3 .9896 .9896 -9.0871 .1374 .1374 -.0019
4 .1347 -.0519 .1374 -9.2885 1.0155 -.0519
5 -.0519 .1347 .1374 1.0155 -9.2886 .1347
6 .0066 -.0035 -.0019 -.0519 .1347 -9.0464
7 -.0035 .0066 -.0019 .1347 -.0519 . 9675
8 -.0019 -.0019 .0010 .1374 .1374 .9896
o ~-18.8081 -18.8081 -18.7616 1.2427 1.2427 .1789
10 1.1712 1.1712 1.2088 -18.8221 -18.8220 1.1712
11 .1788 .1789 -.0458 1.242¢6 1.2427 -18.8081
7 8 9 10 11
1 -.0035 -.0019 -18.8081 1.1712 .1788
2 .0066 -.0019 -18.8081 1.1712 .1789
3 -.0019 .0010 -18.7616 1.2088 -.0458
4 .1347 .1374 1.2427 -18.8221 1.2426
5 -.0519 .1374 1.2427 -18.8220 1.2427
6 .9675 .9896 .1789 1.1712 -18.8081
7 ~9.0464 .9896 .1788 1.1712 -18.8080
8 .9896 -9.0870 -.0458 1.2088 -18.7617
9 .1788 -.0458 -37.9218 -19.4000 1.5403
10 1.1712 1.2088 -19.4000 -37.7074 -19.3999
11 -18.8080 -18.7617 1.5403 -19.3999 -37.9218
C3H8.HAO
propan
Atom sembolleri,sira numaralari, X,y ve z koordinatlari
H 1 -2.0110 ~.8390 .6360
H 2 -1.9880 -.2940 -1.0850
H 3 -2.8250 .7000 .1660
H 4 -.6160 1.1870 1.2830
H 5 -.5940 1.7300 -.4240
H 3 .6360 ~.3980 -1.0840
H 7 .6130 -.9430 .6370
H 8 1.5480 .5250 .1670
(of 9 -1.9330 .0560 ~.0260
c 10 -.6300 .8270 .2350
c 11 .6080 ~.0450 -.0250
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9 atomu icin dbrtylizli melezleme dizeyi
.5000 .8660 .0000 .0000
.5000 -.2887 .8165 .0000
.5000 -.2887 -.4082 .7071
.5000 -.2887 -.4082 -.7071
9 atomu icin déndirilmis melezleme dizeyi
.5000 ~-.0605 -.6946 .5137
.5000 -.0405 ~.2493 -.8284
.5000 .7540 .4009 .1442
.5000 -.6529 .5429 .1704
10 atomu icin dortylizli melezleme dizeyi
.5000 .8660 .0000 .0000
.5000 -.2887 .8165 .0000
.5000 -.2887 -.4082 .7071
.5000 -.2887 -.4082 -.7071
10 atomu icin déndiriilmis melezleme dizeyi
.5000 —.8642 -.0500 ~.0272
.5000 .2487 .2773 .7818
.5000 .2762 .5552 -.6045
.5000 .3393 -.7825 -.1502
11 atomu icin dértylizli melezleme dizeyi
.5000 .8660 .0000C .0000
.5000 -.2887 .8165 .0000
.5000 -.2887 -.4082 .7071
.5000 -.2887 -.4082 -.7071
11 atomu icin déndirilmis melezleme dizeyi
.5000 -.4774 .7050 -.1585
.5000 .1356 -.4292 -.7399
.5000 -.4187 -.5126 .5585
.5000 .7605 .2368 .3399
Ortalamayi kdsegenden cikariyor.
h'uv=huv- (ortalama) *Suv
Ortalama= -13.780130 eV
h_VIF de en yakin olmayan komsular arasi cizgiler ihmal edildi.
Tim atom ici cizgiler .0000kiiciik olacak sekilde Suv* (ortalama) ya esitlenmistir.
Atomici cizgileri degismedi.

A0 da Hamilton Dizeyi

1 2 3 4 5 6 7 8
1 -13.5993 -3.3814 -3.3945 -.9306 -.3172 -.2765 -.8005 -.0751
2 ~3.3814 -13.5977 -3.3958 -.3175 -.9303 -.8007 -.2766 ~-.0757
3 -3.3945 -3.3958 -~13.599%e¢ -.9618 -.9616 -.0765 -.0749 -.0272
4 -.9306 -.3175 -.9618 -13.6018 -3.4079 -.3180 -.9301 -.9619
5 -.3172 -.9303 -.9616 -3.4079 -13.6010 -.9303 -.3163 -.9614
6 -.2765 -.8007 -.0765 -.3180 ~-.9303 -13.5972 -3.3820 -3.3947
7 -.8005 -.2766 -.0749 -.9301 -.3163 -3.3820 -13.6001 -3.3945
8 -.0751 -.0757 -.0272 -.9619 -.9614 -3.3947 -3.3945 -13.5985
9 -14.6325 -14.6312 -14.6267 -3.0460 -3.0446 -.9639 -.9619 -.2409
10 .7298 .5191 8.4245 -1.6831 -1.7109 -.8528 -.8448 -.2403
11 8.4568 3.3054 -6.0819 -1.4443 -2.1379 .1479 .3307 -.0353
12 -6.2649 10.0053 -1.8147 -1.6852 .5067 .3506 -.2208 -.0145
13 ~2.9429 -2.9429 -2.9466 -14.5963 -14.5942 -2.9439 -2.9423 -2.9465
14 1.6933 1.6648 2.6939 -.1304 -.3404 -1.5513 -1.5248 -2.6724
15 2.0426 1.3738 .1567 -3.3874 -8.5095 1.5026 2.1713 .3708
16 -.4910 1.6182 .0852 -9.9724 6.2000 1.6160 -.4932 .0824
17 ~.9632 -.9632 -.2422 -3.0453 -3.0439 -14.6321 -14.6331 -14.6255
18 .8684 .8611 .2367 1.5635 1.5341 -.2618 -.0502 -8.879¢6
19 .2623 .0803 -.0553 -1.5737 -2.2683 3.3354 8.4884 -5.3926
20 -.2197 .3510 -.0135 -1.6834 .5081 10.0042 -6.2655 -1.8219
9 10 11 12 13 14 15 16
1 -14.6325 .7298 8.4568 -6.2649 -2.9429 1.6933 2.0426 -.4910
2 -14.6312 .5191 3.3054 10.0053 -2.9429 1.6648 1.3739 1.6182
3 -14.e6267 8.4245 -6.0812 -1.8147 -2.9466 2.6939 .1567 .0852
4 -3.0460 -1.6831 -1.4443 -1.6852 -14.5963 -.1304 -3.3874 -9.9724
5 -3.0446 -1.7109 -2.1379 .5067 -14.5942 -.3404 -8.5095 6.2000
6 -.9639 -.8528 .1479 .3506 -2.9439 -1.5513 1.5026 1.6160
7 -.9619 -.8448 .3307 -.2208 =-2.9423 -1.5248 2.1713 -.4932
8 ~.2409 -.2403 -.0353 -.0145 -2.9465 -2.6724 .3708 .0824
9 -21.4008 -.0021 -.0014 -.0005 -12.8155 8.9180 5.2767 1.7876
10 -.0021 -11.4003 .0005 -.0006 -8.9190 3.6454 4.4368 1.5021
11 -.0014 .0005 -11.4001 -.0005 -5.2765 4.4352 -1.2292 .8882
12 -.0005 -.0006 -.0005 -11.4002 -1.7868 1.5022 .8892 -3.5531
13 -12.8155 -8.9190 -5.2765 -1.7869 -21.4037 .0020 .0011 .0004
14 8.9180 3.6454 4.4352 1.5022 .0020 -11.3984 -.0001 -.0003

15 5.2767 4.4368 -1.2292 .8892 .0011 -.0001 -11.4019 .0006



le 1.7876
17 -2.6107
18 2.6466
19 -.1087
20 .0006
17
1 ~.9632
2 ~.9632
3 ~.2422
4 -3.0453
5 -3.0439
6 -14.6321
7 -14.6331
8 -14.6255
9 -2.6107
10 -2.6469
11 .1031
12 ~.0024
13 -12.8150
14 -8.4699
15 5.9702
16 1.7796
17 -21.4020
18 .0020
19 -.0017
20 -.0003
Melezlenmis AO
1
1 -13.5993
2 -3.3814
3 ~-3.3945
4 -.9306
5 -.3172
6 -.2765
7 -.8005
8 -.0751
9 -16.4527
10 -4.2639
11 ~4.,2791
12 -4.2692
13 -3.0235
14 -.8679
15 4272
16 ~-2.4216
17 -.6765
18 -.3139
19 -1.1023
20 .1663
9
1 -16.4527
2 -4.5027
3 -4.5314
4 -1.2837
5 .3265
6 -.3530
7 -.7729
8 -.0888
9 -13.8990
10 -2.4995
i1 -2.5014
12 ~2.49%82
13 -3.3674
14 -1.3419
15 2.0069
16 -3.5396
17 -.9455
18 -.3732
19 -1.4503
20 .3332
17
1 -.6765
2 ~-.8917
3 -.2709
4 -3.1117
5 -3.9339
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1.5021 .8882 -3.5531
-2.6469 .1031 -.0024
2.3484 -.1152 .0006
-.1140 -.5230 .0003
.0015 .0005 -.5269
18 19 20
.8684 .2623  -.2197
.8611 .0803 .3510
.2367 -.0553 -.0135
1.5635 -1.5737 -1.6834
1.5341 -2.2683 .5081
-.2618 3.3354 10.0042
-.0502 8.4884 ~6.2655
-8.8796 -5.3926 -1.8219
2.6466 ~.1087 .0006
2.3484 -.1140 .0015
-.1152 -.5230 .0005
.0006 .0003 -.5269
8.4707 -5.9698 -1.7798
2.9123 -4.7656 -1.4214
-4.7676 -.4%846 1.0025
-1.4214 1.0024 -3.5548
.0020 -.0017 -.0003
-11.3989 -.0002 .0009
-.0002 -11.4006 .0009
.0009 .0009 -11.4000
da Hamilton Dizeyi
2 3 4
-3.3814 -3.3945 -.9306
-13.5977 -3.3958 -.3175
-3.3958 -13.5996 -.9618
~-.3175 -.9618 -13.6018
-.9303 -.9616 -3.4079
-.8007 -.0765 -.3180
-.2766 -.0749 -.9301
-.0757 -.0272 -.9619
-4.5027 -4.5314 -1.2837
-16.4488 -4.6357 .3012
-4.,1557 -3.6618 -3.6141
-4,1552 -16.4244 -1.4954
-3.0228 -3.8114 -6.7452
.5887 ~-.6933 -16.0667
-1.2271 -.6938 -3.1865
-2.2247 -.6947 -3.1942
-.8917 -.2709 -3.1117
-.6591 -.0553 .6102
-.6873 -.19924 -2.3107
.311e .0412 -1.2783
10 11 12
-4.2639 -4.2791 -4.2692
-16.4488 -4.1557 -4.1552
~4.,6357 -3.6618 -16.4244
.3012 -3.6141 -1.4954
-1.3398 -3.5963 -1.4796
-.7747 -1.0151 .2149
~.3463 -1.0172 .2124
-.0899 -.3179 .0149
-2.4995 -2.5014 -2.4992
-13.8997 -2.5004 -2.4994
-2.5004 -13.9024 -2.5009
-2.4994 -2.5009 -13.9002
-3.5182 -16.0367 -5.9309
2.2041 -2.4444 -1.0764
-2.1065 -3.2218 -.8698
-3.0808 -9.3081 .3696
-1.2231 -3.3199 .1975
-.7981 -1.0116 .3822
-.9342 -2.7682 .4381
.5120 .5798 -.0611
i8 19 20
-.3139 -1.1023 .1663
-.6591 -.6873 .3116
-.0553 -.1994 .0412
.6102 -2.3107 -1.2783
-.7165 -.7178 -.7196

.0004
-12.8150
8.4707
-5.9698
-1.7798

5
-.3172
-.9303
-.9616

-3.4079
-13.6010
~-.9303
-.3163
-.9614
.3265
-1.3398
-3.5963
-1.4796
~-6.7459
-4.8939
-15.8638
-1.6848
~-3.98338
-.7165
-.7178
-.7196
13
-3.0235
-3.0228
-3.8114
-6.7452
~-6.7459
-.2504
-.2486
.8153
-3.3674
-3.5182
-16.0367
-5.9309
-13.9015
-2.5014
-2.5018
-2.5026
.0659
-.2171
-.9179
2.1988

-.0003
-8.4699
2.9123
-4.7656
-1.4214

6
-.2765
-.8007
-.0765
-.3180
-.9303

-13.5972
-3.3820
~-3.3%47

-.3530
-.7747
-1.0151
.2149
-.2504
-.1776
-2.0430
-3.4168
-6.4250
~16.1850
-3.3288
-3.3252

-.8679
.5887
-.6933
-16.0667
-4.8939
-.1776
-1.6338
-1.9705
~-1.3418
2.2041
-2.4444
-1.0764
-2.5014
-13.9001
-2.4997
-2.5003
-5.8301
1.8917
~-4.0765
-2.9192

.0006
5.9702
-4.7676
-.4946
1.0025

7
-.8005
-.2766
-.0749
-.9301
-.3163

-3.3820
-13.6001
-3.3945
-.7729
-.3463
-1.0172
.2124
-.2486
-1.6338
-.3885
-3.6136
-.3157
-6.3303
~15.1461
-7.4742
15
.4272
-1.2271
~-.6938
-3.1865
15.8638
-2.0430
-.3885
-2.0552
2.0069
-2.1065
-3.2218
-.8698
-2.5018
-2.4997
13.9010
-2.499%4
-8.6846
~1.6423
-1.1643
-1.5241

!

-11.4006
1.7796
-1.4214
1.0024
-3.5548

8
-.0751
-.0757
-.0272
-.9619
~-.9614

-3.3947
-3.3945
-13.5985
-.0888
-.0899
-.3179
.0149
.8153
-1.9705
-2.0552
-2.6825
-6.5866
-4.8541
-1.8481
-15.9622
le
-2.4216
-2.2247
-.6947
-3.1842
-1.6848
-3.4168
-3.6136
-2.6825
-3.5396
-3.0808
~-9.3081
.3696
-2.5026
-2.5003
-2.4994
-13.9020
-14.3070
-2.7934
-9.6172
-1.7231
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6 -6.4250 -16.1850 -3.3288 ~3.3252
7 -.3157 -6.3303 -15.1461 -7.4742
8 -6.5866 -4.8541 -1.8481 -15.9622
9 ~-.9455 -.3732 -1.4503 .3332
10 -1.2231 -.7981 ~-.9342 .5120
11 ~-3.3199 -1.011l6 -2.7682 .5798
12 .1975 .3822 .4381 -.0611
13 .0659 -.2171 -.9179 2.1988
14 -5.8301 1.8917 -4.0765 -2.9192
15 ~8.6846 -1.6423 -1.1643 -1.5241
16 -14.3070 -2.7934 -9.6172 -1.7231
17 -13.9026 -2.5010 -2.5010 -2.5017
18 -2.5010 -13.8989 -2.4997 -2.4999
19 -2.5010 -2.4997 -13.9016 -2.5001
20 ~2.5017 -2.4999 -2.5001 -13.8983
VIF (kulakli) e Karsilik Hamilton Dizeyi
1 2 3 4
1 .1808 .0000 .0000 .0000
2 .0000 .1825 .0000 .0000
3 .0000 .0000 .1805 .0000
4 .0000 .0000 .0000 .1783
5 .0000 .0000 .0000 .0000
6 .0000 .0000 .0000 .0000
7 .0000 .0000 .0000 .0000
8 .0000 .0000 .0000 .0000
) -7.4049 .0000 .0000 .0000
10 .0000 -7.4027 . 0000 .0000
11 .0000 .0000 .0000 .0000
12 . 0000 .0000 -7.3936 .0000
13 .0000 .0000 .0000 .0000
14 .0000 .0000 .0000 -7.2594
15 .0000 .0000 . 0000 .0000
16 .0000 .0000 .0000 .0000
17 .0000 .0000 .0000 .0000
18 .0000 .0000 .0000 .0000
19 .0000 .0000 .0000 .0000
20 .0000 .0000 .0000 .0000
°] 10 11 12
1 ~-7.4049 .0000 .0000 .0000
2 .0000 -7.4027 .0000 .0000
3 .0000 .0000 .0000 -7.3936
4 .0000 .0000 .0000 .0000
5 .0000 .0000 .0000 .0000
6 .0000 .0000 .0000 .0000
7 .0000 .0000 .0000 .0000
8 .0000 .0000 .0000 .0000
9 -.1189 -2.4995 -2.5014 -2.4992
10 -2.4995 -.1196 -2.5004 -2.499%4
11 -2.5014 -2.5004 -.1223 -2.5009
12 -2.4992 -2.4994 -2.5009 -.1200
13 .0000 .0000 -7.7970 .0000
14 .0000 .0000 .0000 .0000
15 .0000 .0000 .0000 .0000
16 .0000 .0000 .0000 .0000
17 .0000 .0000 .0000 .0000
18 .0000 .0000 .0000 .0000
19 .0000 .0000 .0000 .0000
20 .0000 .0000 .0000 .0000
17 18 19 20
1 .0000 .0000 .0000 .0000
2 .0000 .0000 .0000 .0000
3 .0000 .0000 .0000 .0000
4 .0000 .0000 .C000 .0000
5 .0000 .0000 .0000 .0000
6 .0000 -7.3045 .0000 .0000
7 .0000 .0000 -7.2324 . 0000
8 .0000 .0000 .0000 -7.2221
9 .0000 .0000 .0000 .0000
10 . 0000 .0000 .0000 .0000
11 .0000 .0000 .0000 .0000
12 . 0000 .0000 .0000 .0000
13 .0000 .0000 .0000 .0000
14 .0000 .0000 .0000 .0000
15 .0000 .0000 .0000 .0000
16 -7.1218 .0000 .0000 .0000

.0000
.0000
.0000
.0000
.1792
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-7.1842
.0000
.0000
.0000
.0000
.0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-7.7970
.0000
-.1214
-2.5014
-2.5018
-2.5026
.0000
.0000
.0000
.0000

6
.0000
.0000
.0000
.0000
.0000
.1830
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

~7.3045
.0000
.0000

.0000
.0000
.0000
-7.2594
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-2.5014
-.119¢9
-2.4997
-2.5003
.0000
.0000
.0000
.0000

.0000
.0000
.0000
.0000
.0000
.0000
.1800
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
~7.2324
.0000

.0000
.0000
.0000
.0000
-7.1842
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-2.5018
-2.4997
-.1208
-2.4994
.0000
.0000
.0000
.0000

. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.1817
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-7.2221

.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
. 0000
.0000
.0000
.0000
~-2.5026
-2.5003
-2.499%4
-.1218
-7.1218
.0000
.0000
.0000



17 -.1225
18 -2.5010
19 -2.5010
20 -2.5017
VIF(kulaksiz)
1
1 .0000
2 .0000
3 .0000
4 .0000
5 .0000
6 . 0000
7 .0000
8 .0000
9 -7.4049
10 .0000
11 .0000
12 . 0000
13 .0000
14 .0000
15 . 0000
16 .0000
17 .0000
18 . 0000
19 .0000
20 .0000
9
1 ~7.4049
2 .0000
3 .0000
4 .0000
5 . 0000
6 .0000
7 .0000
8 .0000
9 .0000
10 -2.4995
11 -2.5014
12 -2.4992
13 .0000
14 .0000
15 .0000
16 .0000
17 .0000
18 .0000
19 .0000
20 .0000
17
1 .0000
2 .0000
3 .0000
4 .0000
5 .0000
6 .0000
7 .0000
8 .0000
S .0000
10 .0000
11 .0000
12 .0000
13 .0000
14 .0000
15 .0000
16 -7.1218
17 .0000
18 -2.5010
19 ~2.5010
20 -2.5017
h'=h-(alfa)*s
1
1 .1808
2 ~1.4232
3 -1.4281
4 -.3918
5 -.1340
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-2.5010 -2.5010 -2.5017
-.1188 -2.4997 -2.4999
-2.4997 -.1215 -2.5001
-2.4999 -2.5001 -.1182
e Karsilik Hamilton Dizeyi
2 3 4
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
-7.4027 .0000 .0000
.0000 .0000 .0000
.0000 -7.3936 .0000
.0000 .0000 .0000
.0000 .0000 -7.2594
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
10 11 12
.0000 .0000 .0000
-7.4027 .0000 .0000
.0000 .0000 -7.3936
.0000 .0000 .0000
.0000 .0000 .0000
-0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
-2.4995 -2.5014 -2.4992
.0000 -2.5004 -2.4994
-2.5004 .0000 -2.5009°
-2.4994 -2.5009 .0000
.0000 -7.7970 . 0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0o0o00 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
18 19 20
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
~7.3045 .0000 . 0000
.0000 -7.2324 .0000
.0000 .0000 -7.2221
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
. 0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
-2.5010 -2.5010 -2.5017
.0000 -2.4997 -2.4999
-2.4997 .0000 -2.5001
-2.4999 -2.5001 .0000
2 3 4
-1.4232 -1.4281 -.3918
.1825 -1.4294 -.1342
-1.4294 .1805 -.4064
-.1342 ~-.4064 .1783
-.39829 -.4049 -1.4360

.0000
-0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-7.1842
.0000
.0000
.0000
.0000
.0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-7.7970
.0000
.0000
-2.5014
-2.5018
-2.5026
.0000
.0000
.0000
.0000

-.1340
-.3929
-.4049
-1.4360
.1792

6
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

-7.3045
.0000
.0000

.0000
.0000
.0000
-7.2594
.0000
-0000
.0000
.0000
.0000
.0000
.0000
.0000
-2.5014
.0000
-2.4997
-2.5003
.0000
-0000
.0000
.0000

6
-.1166
-.3363
-.0324
-.1347
-.3929

7
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

-7.2324
.0000

.0000
.0000
.0000
.0000
-7.1842
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
-2.5018
-2.4997
.0000
-2.499%4
.0000
.0000
.0000
.0000

-.3361
-.1167
-.0308
-.3912
-.1330

8
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-0000
.0000
.0000
.0000
.0000
.0000
.0000

-7.2221

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-2.5026
-2.5003
-2.499%94
.0000
-7.1218
.0000
.0000
.0000

-.0310
-.0316
-.0120
-.4066
-.4061



56

6 -.1166 -.3363 -.0324 -.1347 -.3929 .1830 -1.4238 -1.4283
7 ~.3361 -.1l167 -.0308 -.3912 -.1330 -1.4238 .1800 -1.4280
8 -.0310 -.0316 -.0120 -.4066 -.4061 -1.4283 -1.4280 .1817
9 -7.4049 -~2.9818 -2.9925 -.7495 -.1532 -.2156 -.3727 -.0537
10 -2.8946 -7.4027 -3.0321 -.1625 -.7693 -.3730 -.2131 ~-.0536

11 -2.9017 -2.8555 -2.6723 -1.6126 -1.6053 -.4638 -.4626 -.1397
12 -2.8954 -2.8541 -7.3936¢ -.8278 -.8218 -.0072 -.0073 -.0170
13 -1.3838 -~1.3835 -1.6751 -3.8109 -3.8105 -.3575 -.3566 .0361
14 -.5855 -.0472 -.5218 -~7.2594 -3.1243 -.3312 -.8684 -.9945
15 -.1073 -.7186 -.5217 -2.4932 -7.1842 -1.0211 -.4084 -1.0250
16 -1.1607 -1.0880 -.5232 -2.4967 -1.9370 -1.5294 -1.6026 -1.2582
17 -.3373 -.4181 -.1244 -1.4268 -1.7298 -3.6955 -1.4350 -3.7541
18 -.2018 -.3299 -.0407 -.0486 -.5393 -7.3045 -3.6587 -~-3.1121
19 -.4951 -.3398 -.0943 -1.1292 -.5395 -2.5483 -6.9222 -2.0000
20 -.0240 .0295 -.0072 -.7465 -.5397 -2.5475 -4.0821 -7.2221

9 10 11 12 13 14 15 16

1 -7.4049 -2.8946 -2.9017 -2.8954 -1.3838 -.5855 -.1073 -1.1607
2 -2.9818 -7.4027 -2.8555 -2.8541 -1.3835 -.0472 -.7186 -1.0880
3 -2.9925 -3.0321 -2.6723 -7.3936 -1.6751 -.5218 -.5217 -.5232
4 -.7495 -.1625 -1.6126 -.8278 -3.8109 -7.2594 -2.4932 -2.4967
5 -.1532 -.7693 -1.6053 -.8218 -3.8105 -3.1243 -7.1842 -1.9370
6 -.2156 -.3730 -.4638 -.0072 -.3575 -.3312 -1.0211 -1.5294
7 -.3727 -.2131 -.4626 -.0073 -.3566 -.8684 ~.4084 -1.6026
8 -.0537 ~-.0536 ~-.1397 -.0170 .0361 -.9945 -1.0250 -1.2582
9 ~-.1189 -~-2.499%5 -2.5014 -2.4992 -2.5750 -.5678 .3870 -1.%280
10 -2.4995 -.1196 -2.5004 -2.4994 -2.6345 .5152 -.8995 -1.7985

-.1223 -2.5009 -7.7970 -2.2136 -2.5355 -5.0165
-.1200 -3.4330 -.5526 -.5704 -.7858
-.1214 -2.5014 -2.5018 -2.5026
-.1199 -2.4997 -2.5003
-.1208 -2.4994
-.1218

11 -2.5014 -2.5004
12 -2.4992 -2.4994 -2.5009
i3 -2.5750 ~2.6345 -7.7970 -3.4330
14 -.5678 .5152 -2.2136 -.5526 -2.5014
15 .3870 -.8995 -2,5355 -.5704 -2.5018 -2.4997
16 -1.9280 ~1.7985 -5.0165 -.7858 -2.5026 -2.5003 -2.4994

17 -.6348 -.7218 -1.5861 -.1043 -1.1207 -3.5778 -4.5701 -7.1218
18 -.2745 -.4056 -.6871 .1373 .1636 .1789 -1.0231 -2.1919
19 -.7614 -.6015 -1.3835 .0024 -.73%94 -2.3520 -1.5600 -4.9879
20 .1110 .1668 -.0294 .1661 .8452 -1.3712 -1.0501 -1.9251
17 18 19 20
-.3373 -.2018 -.4951 -.0240
-.4181 -.3299 -.3398 .0295
-.1244 ~-.0407 -.09%43 -.0072
-1.4268 -.0486 -1.1292 -.7465
-.5383 -.5395 -.5397

-3.6955 -7.3045 -2.5483 -2.5475
-1.4350 -3.6587 -6.9222 -4.0821

1

2

3

4

5 -1.7298
6

7

8 -3.7541 -3.1121 -2.0000 -7.2221
9

-.6348 ~-.2745 -.7614 .1110
10 -.7218 -.4056 -.6015 .1668
11 -1.5861 -.6871 -1.3835 -.0294
12 -.1043 .1373 .0024 .1661
13 -1.1207 .1636 -.7394 .8452

14 -3.5778 . .1789 -2.3520 -1.3712
15 -4.5701 -1.0231 -1.5600 -1.0501
16 -7.1218 -2.1919 -4.9879 -1.9251
17 -.1225 -2.5010 -2.5010 -2.5017
18 -2.5010 -.1188 -2.4997 -2.4999
19 -2.5010 -2.4997 -.1215 -2.5001

20 -2.5017 -2.4999 -2.5001 -.1182
EHT den gelen &zdegerler HAO dan gelen dzdegerler Ei-alfa
39.6313000 38.6313011 53.4114256
28.7762000 28.7761979 42.5563256
18.7815000 18.7814985 32.5616256
6.77970000 6.77969986 20.5598256
5.06080000 5.06080087 18.8409256
5.01350000 5.01350013 18.7936256
3.72950000 3.72950064 17.5096256
1.88960000 1.88959928 15.6697256
1.37640000 1.37640124 15.1565256
1.36570000 1.36570040 15.1458256
-13.8047000 -13.8047002 -.245743820E-01
-14.1692000 -14.1692002 ~-.389074382
-14.5170000 -14.5169995 -.736874382
-15.2804000 -15.2804005 -1.50027438
~15.3677000 -15.3677013 -1.58757438
-15.8932000 -15.8931993 -2.11307438
-16.3432000 -16.3432000 -2.56307438
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-20.3823000 -20.3822982 -6.60217438
-23.6994000 -23.6994000 -9.91927438
-27.3730000 -27.3729996 -13.5928744
EHTD (kulakli) EHTD (kulaksiz)

26.2579888 26.2467720

25.0015483 25.0678363

23.8423267 23.8186925

22.5216763 22.5220970

21.9899016 21.9194203

20.4154376 20.3669118

19.5157523 19.4541606

17.5105775 17.4322306

14.9190469 14.9291066

10.8264031 10.9546165

-3.59049834 -3.62662164
~3.82596714 -3.83678925

~4.01274570 -4.01520232
-4.33366184 -4.36611279

-4.,51530152 -4.54603361
-4,58614656 -4.62501505

~4.91703120 -4.96344633
-7.30475436 -7.21878936

-8.75526291 -8.61395829
-9.62352487 -9.42876295

C4H10.LOG

HyperChem log start —- Mon Aug 17 15:28:37 1998.

Geometry optimization, MolecularMechanics, molecule = AC4H10.HIN.

mmplus

PolakRibiere optimizer

Energy=2.171378 Gradient=0.000079 Converged=NO (99 cycles 225 points).
Energy=2.171378 Gradient=0.000079 Converged=YES (99 cycles 225 points).
Bond=0.156882 Angle=0.290983 Dihedral=0.00732898 Vdw=1.66381 Stretch-
bend=0.0523747 Electrostatic=0.
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Single Point, SemiEmpirical, molecule = AC4H10.HIN.
ExtendedHuckel
Extended-Huckel Calculation:

Singlet State Calculation
Number of Electrons = 26

Starting Extended-Huckel calculation with 26 orbitals

Charge on the System = 0

Total Orbitals = 26
Number of Double Occupied Levels = 13
= 1.7500000
d Orbitals on Si...Cl If Any Not Included
Energy=-10595.473717

Unweighted Huckel Constant

————————————————————————— RESULTS ~~———=—~—em———m o
Sum of One-Electron Energies = -10595.4737175 (kcal/mol)
Sum of One-Electron Energies = -16.885491284 (a.u.)
EIGENVALUES (eV)
-27.854282 -25.199003 -21.914488 -19.973045 -16.499882
-15.734693 -15.698160 -15.507901 -14.829008 -14.677530
-14.436677 -13.990318 -13.412120 0.907124 1.146295
1.650296 2.780337 3.882937 4.316981 5.046319
5.811096 7.398809 17.711973 24.092394 33.861618
41.744484
ATOMIC ORBITAL ELECTRON POPULATIONS
1.230139% 0.944315 0.9246070 0.943212 1.205967
0.932996 0.933645 0.929064 1.205967 0.932996
0.933645 0.929064 1.230139 0.944316 0.946070
0.943212 0.982971 0.982971 0.984594 0.992028
0.592028 0.992028 0.992028 0.982971 0.982971
0.984594
NET CHARGES ANE COORDINATES
Atom 7 Charge Coordinates(a.u.)
X y z
1 6 -0.063736 -5.57084 0.10138 0.01188
2 6 -0.001673 -3.31730 1.92558 -0.03136
3 6 -0.001673 -0.78195 0.51256 0.05299
4 6 ~0.063736 1.47159 2.33676 0.00975
5 1 0.017029 ~5.56640 -1.07035 1.76171
6 1 0.017029 -5.52596 ~1.20099 -1.64241
7 1 0.015406 -7.39546 1.15245 -0.05013
8 1 0.007972 -3.45085 3.23463 1.61747
°] 1 0.007972 -3.41051 3.10431 -1.77835
10 1 0.007972 -0.64840 -0.792649 -1.59584
11 1 0.007972 -0.68874 -0.66617 1.79998
i2 1 0.017029 1.42671 3.63913 1.66405
13 1 0.017029 1.46715 3.50849 -1.74008
14 1 0.015406 3.29621 1.28568 0.07176
Alpha: Orbital Index 1 Orbital Energy = -27.854282 (eV)

HyperChem log stop -- Mon Aug 17 15:28:32 1998.

C4H10.INP

c4hl0
10 4 0
-2.95
-2.92
-3.91
-1.82
-1.80
-.34
-.36
.75
77
1.74
-2.95
~-1.75
-.41
77
cccc

0 ¢ 00000 1.75

0192 -.567285
8759 -.636525
9594 .610798
8950 1.714354
7570 1.645284
3652 ~.422140
5032 -.353070
6156 1.928739
7589 1.859500
6991 .681410
2545 .053731
8169 1.020557
4433 .271657
9943 1.238483

.933706
-.870477
-.026569

.857259
-.942525
-.845795

.953989

.881946
-.922242

.038033

.006296
-.016621

.028085

.005167



C4H10.0UT

c4hl0

Extended Hueckel calculation

input geometry

Atom

WO -JOHUTdxWN =

aaoonmmEnEmnEnemn

B e
=W

Charge

Distance matrix

OCOJO U WN

Overlap matrix

e BB s 2
AU WNIROWO I U WN

17

X

= 0

1

.0000
1.8056
1.8027
2.5434
3.1179
3.1594
2.5941
4.4688
4.8198
4.9422
1.1161
2.2012
2.8203
4.2470

°

4.8198
4.4688
4.9422
3.1594
2.5941
2.5434
3.1179
1.8056

.0000
1.8027
4.2470
2.8203
2.2012
1.1161

1
1.0000
.1421
.1428
.0392
.0133
.0123
.0357
.0009
.0004
.0003
.4778
.0010
~.2684
. 4008
.08589
-.0667
-.0888

Yy

1.021
.272
1.238

iprint

2

1.8056

.0000
1.8027
3.117¢
2.5434
2.5941
3.1594
4.8198
4.4688
4.9422
1.1161
2.2012
2.8203
4.2470

10

4.9422
4.9422
5.6674
3.8112
3.8112
2.5238
2.5238
1.8027
1.8027

.0000
4.7414
3.5220
2.1999
1.1165

2
1421
1.0000
.1428
.0133
.0392
.0357
.0123
.0004
.0009
.0003
.4778
.0103
-.2983
-.3789
.095¢8
-.08655
-.0827

1.8027
1.8027

.0000
2.5238
2.5238
3.8112
3.8112
4.9422
4.9422
5.6674
1.1165
2.1999
3.5220
4.7414

11

1.11e1
1.11e61
1.1165
2.1781
2.1781
2.7855
2.7855
4.2470
4.2470
4.7414

.0000
1.5368
2.5475
3.9160

3
.1428
.1428

1.0000
.0406
.0406
.0034
.0034
.0003
.0003
.0001
.4776

-.4176
.2406

-.0142
.0961

-.1213

-.0230

59

S
exp

o]

1.300
1.300
1.300
1.300
1.300
1.300
1.300
1.300
1.300
1.300
1.625
1.625
1.625
1.625

[ N N S U U

Hueckel con

4
2.5434

coul n

-13.600
-13.600
-13.600
-13.600
~13.600
-13.600
-13.600
-13.600
-13.600
-13.600
-21.400
-21.400
-21.400
-21.400

NN N

stant = 1.750

5 6
3.117¢ 3.1594

3.117¢° 2.5434 2.5941

2.5238 2.5238 3.8112

.0000 1.8012 3.1098
1.8012 .0000 2.5351
3.1098 2.5351 .0000
2.5351 3.1098 1.8012

2.5941 3.1594 3.1179

3.1594

2.5941 2.5434

3.8112 3.8112 2.5238

2.1781
1.1180
2.1840

2.1781 2.7855
1.1180 2.1840
2.1840 1.1180

2.7855 2.7855 2.1781

12

13 14

2.2012 2.8203 4.2470

2.2012
2.1999
1.1180

2.8203 4.2470
3.5220 4.7414
2.1840 2.7855

1.1180 2.1840 2.7855

2.1840
2.1840
2.8203

1.1180 2.1781
1.1180 2.1781
2.2012 1.11e61

2.8203 2.2012 1.1161

3.5220

2.1999 1.1165

1.5368 2.5475 3.9160

.0000
1.5390
2.5475

4
.0392
.0133
.0406

1.0000
.1431
.0135
.0398
. 0357
.0123
.0034
.0998
.0659
.0974
.0499
.4767

-.0305
.2989

1.5390 2.5475
.0000 1.5368

1.5368 .0000
5 6
.0133 .0123
.0392 .0357
.0406 .0034
.1431 .0135
1.0000 .0398
.0398 1.0000
.0135 .1431
.0123 .0133
. 0357 .0392
-0034 .0408
.0998 .0333
.0672 .0421
.0934 -.0077

-.05857 -.0138
.4767 .0988
-.0213 .0820
.2691 -.0836

exp

1.625
1.625
1.625
1.625

7
2.5941
3.1594
3.8112
2.5351
3.1098
1.8012

.0000
2.5434
3.1179
2.5238
2.7855
2.1840
1.1180
2.1781

. 0357
.0123
.0034
.0398
.0135
.1431
1.0000
.0392
.0133
.0406
.0333
.0418
-.0066
.0153
.0988
.0808
-.0796

coul

-11.400
-11.400
-11.400
-11.400

8
4.4688
4.8198
4.9422
2.5941
3.1594
3.117¢
2.5434

.0000
1.8056
1.8027
4.2470
2.8203
2.2012
1.11e61

.0009
.0004
.0003
.0357
.0123
.0133
.0392
1.0000
.1421
.1428
.0017
.0022
.0011
.0005
.0312
.0376
.0136



RPOWOJO WU WNE

N
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.0532 -.0478 ~-.0006 .3765 -.3989
.0312 .0312 .0078 .0988 .0988
-.0378 ~-.0376 -.0109 -.0820 -.0808
-.0126 -.0136 .0011 .0836 -0796
.0136 -.0134 -.0002 .0481 ~-.0563
.0017 .0017 .0006 .0333 .0333
-.0022 ~.0022 -.0009 -.0421 -.0418
-.0011 -.0011 -.0001 .0077 .0066
.0005 -.0005 .0000 .0138 -.0153
9 10 11 12 13
.0004 .0003 -4778 .0010 -.2684
.0009 .0003 .4778 .0103 -.2983
.0003 .0001 .4776 -.4176 .2406
.0123 .0034 .0998 .0659 -0974
.0357 .0034 -0998 -0672 .0934
.0392 .0406 .0333 .0421 -.0077
.0133 .0406 .0333 .0418 -.0066
.1421 .1428 .0017 .0022 .0011
1.0000 .1428 .0017 .0022 .0011
.1428 1.0000 .0006 .0009 .0001
.0017 .0006 1.0000 .0000 . 0000
.0022 .0009 .0000 1.0000 .0000
.0011 .0001 .0000 .0000 1.0000
-.0005 .0000 .0000 .0000 .0000
.0312 -0078 .3419 .2846 .2304
.037% .0109 -.2846 -.1224 -.2554
.0126 -.0011 -.2304 -.2554 -.0137
-.0136 .0002 .0055 .0061 .0049
.0959 .0%61 .0691 .0912 .0078
.0667 .1213 -.0912 -.1161 -.0122
.0888 .0230 -.0078 -.0122 .0251
-.0532 .0006 -.0008 -.0012 -.0001
.4778 .4776 .0044 .0062 .0020
-.0010 .4176 -.0062 -.0085 -.0031
.2684 -.2406 -.0020 -.0031 .0001
-.4008 .0142 .0000 .0000 .0000
17 18 19 20 21
-.0888 . 0532 .0312 -.0379 -.0126
-.0927 -.0478 .0312 -.0376 ~-.0136
-.0230 -.0006 .0078 -.0109 .0011
.2989 -3765 .0988 -.0820 .0836
.2691 -.3989 .0988 -.0808 .0796
-.0836 -.0481 .4767 .0305 -.2989
-.0796 .0563 .4767 .0213 -.2691
.0136 .0134 .0959 -0655 .0927
.0126 -.0136 .095¢ .0667 .0888
-.0011 .0002 .0961 .1213 .0230
-.2304 .0055 .0691 -.0912 -.0078
-.2554 .0061 .0812 -.1161 -.0122
-.0137 .0049 .0078 -.0122 .0251
.0049 .1929 .0008 -.0012 -.0001
.0000 .0000 .3409% -.3191 .1778
.0000 .0000 .3181 -.2052 .2215
1.0000 .0000 -.1778 .2215 .0688
.0000 1.0000 .0106 -.0132 .0074
~.1778 .0106 1.0000 .0000 .0000
.2215 -.0132 .0000 1.0000 .0000
.0688 .0074 .0000 .0000 1.0000
.0074 .1919 .0000 .0000 .0000
.0078 .0008 .3419 .2846 .2304
-.0122 -.0012 -.2846 -.1224 -.2554
.0251 -.0001 -.2304 -.2554 -.0137
-.0001 .0261 .0055 .0061 .0049
25 26
-.0011 . 0005
-.0011 -.0005
-.0001 . 0000
.0077 .0138
.0066 -.0153
-.0974 -.0499
-.0934 . 0857
.2983 .3789
.2684 -.4008
~-.2406 .0142
-.0020 .0000



12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

-.0031 .0000

.0001 .0000
.0000 .0011
~.0078 -.0008
-.0122 -.0012
.0251 -.0001
-.0001 .0261
-.2304 .0055
-.2554 .0061
-.0137 .0049
.0049 .1929
.0000 .0000
.0000 .0000
1.0000 .0000
.0000 1.0000

starting main calculations
Results of calculation
Energy levels (eV)

12)
13)

LI T | 1 O IO

41.26744
33.49278
23.84076
17.52844
7.29696
5.71966
4.96335
4.23211
3.80698
2.71168
1.57967
1.08736
.84660

c4hl0

.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0060
.0000
-.0000
.0000

Sum of one-electron energies =
Wave Functions
MO's in columns, AO's in rows

ORI W =

Rowo-oanUrdWNhE

=

1 2

-.2348 .4029
-.2348 .4029
-.2271 .4243
.3768 -.2403
.3768 -.2403
-.3768 ~.2403
-.3768 -.2403
.2348 .4029
.2348 .4029
.2270 .4243
.7437 -1.0500
.2113 -.0709
.1308 -.1156
-.0025 .0036
1.1876 .6216
-.1067 -.4001
.1969 -.1004
-.0088 -.0009
1.1876 .6216
-.1067 .4001
.1969 .1005
-.0088 .0009
-.7437 -1.0500
.2113 .0709
.1308 .1156
-.0025 -.0036

9 10

.3413 .5166
.3412 ~-.5166
-.6794 .0000
-.0510 .3190
-.0509 -.3189
-.0509 .3189
-.050¢ -.3189
.3413 -.5166
.3412 .5166
-.6794 .0000
~-.0050 .0000

3
-4521
.4521
.4515
.2797
.2797

-.2797
-.2797
-.4521
-.4521
-.4515
-.8259
.2240
.1643
-.0036
-.5298
-.3896
-.0960
-.0008
.5298
-.3896
-.0960
-.0009°
.8259
.2239
.1643
-.0036
11
.1123
.1123
.3294
-.0730
-.0730
.0730
.0730
-.1123
-.1123
-.3294
.0689

E{
E(
E{
E(
E(
E{
E(
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14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)

-13.41677
-13.99423
-14.44123
~14.67789
-14.83195
-15.50698
-15.69656
~15.73234
-16.49475
-19.97435
-21.91638
-25.19420
-27.84286

LI O I OO I I T

-459.44097956 eV.

4

.3004
.3004
.2556
.5234
.5235
.5235
.5235
.3004
.3004
.2556
-.3729
.2502
.3013
-.0086
-.6761
.1427
-.4460
.0188
-.6761
~.1427
.4460
-.0188
-.372¢
-.2502
-.3013
.0086

.3245
-.3244
-.0001

.5112
-.5113
-.5112

.5113

.3244
~.3245

.0001

. 0000

5 6
-2935 -.2625
~.2936 ~-.2625
.0000 .5206
-.4797 —-.2548
-4797 -.2549
-.4797 .2549
.4797 .254%
-.2935 .2625
.2935 .2625
.0000 -.5206
.0000 ~-.0019
.0059 .4289
-.0192 -.5369
-.4995 .0257
.0000 -.0135
-.0097 -.4445
.0315 .5111
.8195 -.0249
.0000 .0135
.0097 -.4445
-.0314 .5111
-.8195 -.0249
.0000 -0019

-.0059 .4289
.0192 -.5369

-4995 .0257
i3 14
-.2676 -0069
-.2677 .0069
.3635 .2054
.3541 .0097
.3539 .0097
-.3541 .0097
-.3539 .0097
.2677 .0069
.2676 .0069
~-.3635 .2054
-.0295 -.0678

2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000

7
~.4955
.4956
.0000
.3197
-.3197
-.3198
.3197
-.4955
.4956
.0000
. 0000
-.0085
.0276
. 7167
.0000
.0055
-.0177
-.4614
.0000
.00585
-.0177
-.4614
.0000
-.0085
.0275
.7167

-.1222
-.1222

.1157
-.2189
-.2189
-.2189
-.2189
-.1222
-.1222

.1157

.0411

.2102
.2101
.2301
~-.2665
-.2665
-.2665
-.2665
.2102
.2102
.2301
.0091
.5527
.4143
-.00%94
-.0685
.4198
.6704
-.0207
-.0685
-.4197
-.6704
.0208
.0091
-.5527
~-.4143
.0093

.1714
-.1714
.0000
~.3256
.3256
-.3256
.3256
-.1714
.1714
.0000
.0000



Reduced overlap

1
2
3

-.5145
.6194
-.0299
.0544
.0762
-.0182
.0016
.0544
-.0762
.0182
-.0016
-.0050
.5145
-.6194
.0299
17
.1775
.1776
-.0710
.1234
.1234
-.1234
-.1234
-.1776
-.1775
.0710
-.0271
-.1459
-.3234
.0107
-.0391
.2055
.2795
-.0083
.0391
.2055
.2795
-.0083
.0271
-.1459
-.3234
.0107
25
.0979
.0979
.0999
.0522
.0522
-.0522
-.0522
-.0979
-.0979
-.0999
.4268
.0141
.0129
-.0003
.2288
-.0486
-.0134
-.0001
~.2288
-.0486
-.0134
-.0001
-.4268
.0141
.0129
-.0003

1
.6653
~.0407
-.0416

62

.0076 .6313 . 0045 .0650 -.3361
-.0246 .3275 -.0145 -.4697 -.1418
-.6407 ~.0051 -.3787 .0187 .0014

.0000 .0104 .0000 .0518 .0192

.0046 .7508 .0068 .2767 .4667
~.0149 .1650 ~.0220 -.6033 .0223
-.3873 .0026 -.5767 .0263 .0047

.0000 -.0104 .0000 -.0518 .0192
-.0046 .7508 .0068 .2767 ~.4667

.0149 .1650 -.0220 -.6033 -.0223

.3873 .0026 -.5767 .0263 -.0047

.0000 -.0689 .0000 .0285 -.0678
~-.0076 .6313 .0045 .0650 .3361

.0246 .3275 -.0145 -.4697 .1418

. 6407 -.0051 -.3787 .0187 -.0014

18 19 20 21 22

.2784 .1097 .2664 -.1639 -.155%
-.2784 .1097 ~.2664 -.1640 .1559

.0000 -.3758 .0000 .3010 .0000
-.1882 -.0028 .1310 .0773 -.2225

.1882 -.0028 -.1310 .0773 .2225

.1882 .0028 .1310 .0773 .2225
-.1882 .0028 -.1310 .0773 -.2225

.2784 -.1097 -.2664 -.1640 -.1559
-.2784 ~-.1097 .2664 -.1640 .1559

.0000 .3758 .0000 .3010 . 0000

.0000 .0022 .0000 -.0035 .0000
-.0038 .3372 -.0041 -.1981 .0024

.0123 -.1701 .0131 .2781 -.0078

.3204 .0105 .3416 -.0130 -.2044

.0000 .0669 .0000 -.0072 .0000

.0027 -.0770 -.0021 -.1509 .0035
-.0087 -.1159 .0068 .1362 -.0114
-.2270 .0035 .1774 -.0070 -.2968

.0000 -.0669 .0000 -.0072 .0000

.0027 -.0770 .0021 .1509 .0035
~.0087 -.1159 ~.0068 -.1362 -.0114
-.2270 .0035 -.1774 .0070 -.2968

. 0000 -.0022 .0000 -.0035 .0000
-.0038 .3372 .0041 .1981 .0024

.0123 -.1701 -.0131 -.2781 -.0078

.3204 .0105 -.3416 .0130 -.2044

26
-.0325
-.0325
-.0311
-.0493
-.0493
-.0493
-.0493
-.0325
-.0325
-.0311
-.2777
-.0074
-.0060

.0001
-.4080
-.0031

.0112
-.0005
~-.4080

.0031
-.0112

.0005
-.2777

.0074

.0060
-.0001
population matrix, atom by atom

2 3 4 5 6
-.0407 -.0416 ~.0057 .0022 -.0003

.6653 -.0416 .0022 ~-.0057 .0001

-.0416 .6683 ~.0058 -.0058 .0001

.0889
.2387
-.0081
.0708
.1288
-.4144
.0174
.0708
-.1288
.4144
-.0174
.0411
-.0889
~.2387
.0081

-.1110
-.1110
-.0827
.2195
.2195
-.2195
-.2195
.1110
.1110
.0827
-.1509
.0753
.0939
-.0027
.3271
-.0514
.1369
-.0059
-.3271
-.0514
.1369
-.0059
.1508
.0753
.0939
-.0027

7
.0001
~-.0003
.0001

-.0019
.0063
-1632
.0000
-0040

-.0129

-.3365
.0000

-.0040
.0129
.3365
.0000
.0019

-.0063

-.1632

.1489
.1489
.1547
-.1065
-.1065
-.1065
-.1065
.1489
-1489
.1547
.3503
-.0621
-.0435
.0009
-.2582
-.0962
-.0279
-.0001
-.2582
.0962
.027¢9
.0001
.3503
.0621
.0435
-.0009

8
.0000
.0000
.0000



Reduced

O D -JN U WA

[y
CLWOW-JN U WDN I

I
(R

14

-.0057
.0022
-.0003
.0001
.0000
.0000
.0000
.7756
-.0465
-.0072
.0001
9
.0000
.0000
-0000
-.0003
.0001
-.0057
.0022
-.0407
.6653
-.0416
.0001
-.0072
-.0465
.7756

1
.0316
.0316
.0287
.0784
.0784
.0784
.0784
.0316
.0316
.0287
.2264
.5251
.5251
.2264

9
.0767
.0767
.3084
.0027
.0027
.0027
.0027
.0767
.0767
.3084
.5291
.0036
.0036
.5291

17
.0777
.0777
.0111
.0394
.0394
.0394
.0394
.0777
.0777
.0111
.3793
.3755
.3755
.3793

.0022
-.0057
.0001
-.0003
.0000
.0000
.0000
. 7756
-.0465
-.0072
.0001
10
.0000
-0000
.0000
.0001
.0001
-.0058
-.0058
-.0416
-.0416
.6683
.0000
.0020
-.0484
.7744

charge matrix,

.0999
.0999
.1097
.0340
.0340
.0340
.0340
.0999
.0999
.1097
.3812
.2412
.2412
.3812
10
.1855
.1855
. 0000
L0711
.0711
.0711
.0711
.1855
.1855
. 0000
.3567
.1300
.1300
.3567
18
.1885
.1895
.0000
.0869
.0869
.0869
.0869
.1895
.1895
.0000
.2971
.1502
.1502
.2971
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-.0058 . 6839 ~.0425 .0022
-.0058 ~-.0425 .6839 ~-.0058
.0001 .0022 -.0058 .6839
.0001 -.0058 .0022 -.0425
.0000 .0001 -.0003 .0022
.0000 -.0003 .0001 -.0057
.0000 .0001 .0001 -.0058
. 7744 -.0500 ~-.0500 -.0076
-.0484 .7784 .7784 -.0485
.0020 -.0485 -.0485 . 7784
.0000 -.0076 -.0076 -.0500
11 12 13 14
.7756 -.0465 -.0072 .0001
.7756 -.04865 -.0072 .0001
. 7744 -.0484 .0020 .0000
-.0500 .7784 -.0485 -.0076
-.0500 .7784 -.0485 -.0076
-.0076 -.0485 .7784 -.0500
-.0076 -.0485 .7784 -.0500
.0001 -.0072 -.0465 .7756
.0001 -.0072 -.0465 . 7756
.0000 .0020 -.0484 .7744
2.6084 .7558 -.0595 .0018
.7558 2.6220 .7562 -.0595
-.0595 .7562 2.6220 .7558
.0018 -.0595 .7558 2.6084

MO's in columns, atoms in rows

3 4 5 6
.1430 .0693 .0505 .0424
.1430 .0693 .0506 .0423
.1443 .0524 .0000 .1700
.0546 .2097 .1358 .0379
.0546 .2097 .1358 .0380
.0546 .2097 .1358 .0379
.0546 .2097 .1358 .037%
.1430 .0693 .0506 .0423
.1430 .0693 .0505 .0423
.1443 .0524 .0000 .1700
.2433 .1444 .1704 .3476
L2171 .2451 .4570 .3218
.2171 .2451 .4570 .3218
.2433 .1445 .1704 .3475
11 i2 13 14
.0049 .0770 .0507 .0004
.0049 .0770 .0507 .0004
.0668 .0000 .1020 .0952
.0043 .1921 .0839 .0001
.0043 .1922 .0838 .0001
.0043 .1921 .0839 .0001
.0043 .1922 .0838 .0001
.004° .0770 .0507 .0004
.0049 .0770 .0507 .0004
.0668 .0000 .1020 .0952
.4162 .1391 .2186 .3504
.4985 .3226 .4104 .5533
.4985 .3227 .4104 .5533
.4162 .1391 .2186 .3504
19 20 21 22
.0322 .1963 .0740 .0760
.0322 .1963 .0740 .0760
.3812 .0000 .2538 .0000
.0002 .0477 .0165 .1551
.0002 .0477 .0165 .1551
.0002 .0477 .0165 .1551
.0002 .0477 .0165 .1551
.0322 .1963 .0740 .0760
.0322 .1963 .0740 .0760
.3812 .0000 .2538 .0000
.4735 .4025 .4075 .1725
.0805 .1094 .1575 .3653
.0805 .1094 .1575 .3653
.4735 .4025 . 4075 .1725

-.0058 .0001
.0022 -.0003
-.0425 .0022
.6839 -.0057
-.0057 .6653
.0022 ~-.0407
-.0058 -.0416
-.0076 .0001
-.0485 -.0072
. 7784 -.0465
-.0500 .7756
7 8
.1575 .0275
.1576 .0275
.0000 .0327
.0659 .0374
.0659 .0374
.065% .0374
.0659 .0374
.1575 .0275
.1575 .0275
.0000 .0327
.3912 .3730
.1619 .4645
.1619 .4645
.3912 .3730
15 16
.0378 .0676
.0378 .0676
.0242 .0000
.1177 .2454
1177 .2454
L1177 .2454
1177 .2454
.0378 .0676
.0378 .0676
.0242 .0000
.1657 .0704
.4991 .3036
-4991 .3036
.1657 .0704
23 24
.0496 . 0993
.0486 .0993
.0242 -1099
.1828 .0488
.1828 .0488
.1828 .0488
.1828 .0488
.0496 .0993
.0496 .0983
.0242 .1099
.1323 .3631
.3787 .2308
.3787 .2308
.1323 .3631
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Atomic orbital occupation for given

25 26
.0679 .0150
.0679 .0150
.0718 .0136
.0186 .0330
.0186 .0330
.0186 .0330
.0186 .0330
.0679 .0150
.0679 .0150
.0718 .0136
.5628 .2856
.1924 .6048
.1925 .6048
.5628 .2856
s Px Py
.017 .983
.017 .983
.015 .985
.008 .992
.008 .992
.008 .992
.008 .992
.017 .983
.017 .983
.015 .985
~-.063 1.231 .944 . 945
-.001 1.207 .933 .933
-.001 1.207 .933 .933
-.063 1.231 .944 .945
energy matrix, atom by atom
1 2 3
-9.0480 .9679 .9912
.9679 -9.0480 .9912
.9912 .9912 -9.0891
.1357 -.0517 .1379
-.0517 .1357 .1379
.0066 -.0025 -.0018
-.0025 .0066 -.0018
-.0001 .0001 .0001
.0001 -.0001 .0001
.0001 .0001 -.0001
-18.8101 -18.8101 -18.7590
1.1707 1.1707 1.2068
.1785 .1786 -.0458
-.0021 -.0021 .0008
7 8 9
~-.0025 -.0001 .0001
.0066 .0001 -.0001
-.0018 .0001 .0001
.1390 -.0025 .0066
-.0513 .0066 -.0025
1.0106 -.0517 .1357
-9.3017 .1357 -.0517
.1357 -9.0480 .9679%
-.0517 .9679 -9.0480
.1379 .9912 .9912
.1893 -.0021 -.0021
1.2240 .1785 .1785
-18.8721 1.1707 1.1707
1.2603 -18.8101 -18.8101
13 14
.1785 -.0021
.1786 -.0021
-.0458 .0008
1.2240 .1893
1.2240 .1893
-18.8721 1.2603
-18.8721 1.2603

Pz Dx2-y2 Dz2

.943
.928
.928
.943

4
.1357
-.0517
.1379
-9.3017
1.0106
-.0513
.1390
-.0025
.0066
-.0018
1.2603
-18.8721
1.2240
.1893

10
.0001
.0001
-.0001
~-.0018
-.0018
.1379
.1379
.9912
.9912
-9.0892
.0008
-.0458
1.2068
-18.7589

-.0517
.1357
.1378

1.0106

-9.3017
.1390

-.0513
.0066

-.0025

-.0018

1.2603

-18.8721

1.2240

.1893

11
-18.8101
-18.8101
-18.7590

1.2603
1.2603
.1893
.1893
-.0021
-.0021

.0008
-37.9706
-19.4038

1.5521
-.0383

MO occupation

Dxy Dxz

6
.0066
-.0025
-.0018
-.0513
.1390
-9.3017
1.0106
-.0517
.1357
.1379
.1893
1.2240
-18.8721
1.2603

12
1.1707
1.1707
1.2068

~18.8721
-18.8721
1.2240
1.2240
.1785
.1785
-.0458
-19.4038
-37.9703
~19.3930

1.5521

Dyz
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8 1.1707 -18.8101

9 1.1707 -18.8101

10 1.2068 -18.7589

11 1.5521 -.0393

12 -19.3930 1.5521

13 -37.9703 -19.4038

14 -19.4038 -37.9706

C4H10.HAO

c4hlo0
Atom sembolleri,sira numaralari, X,y ve z koordinatlari
H 1 -2.9500 -.5670 .9340
H 2 -2.9290 ~.6370 -.8700
H 3 -3.9200 .6110 -.0270
H 4 -1.8290 1.7140 .8570
H 5 -1.8080 1.6450 -.9430
H 6 -.3440 -.4220 -.8460
H 7 -.3650 -.3530 . 9540
H 8 .7560 1.9290 .8820
H 9 .7780 1.8600 -.9220
H 10 1.7470 .6810 .0380
c 11 -2.9530 .0540 .00860
c 12 -1.7580 1.0210 -.0170
c 13 -.4140 .2720 .0280
c 14 .7800 1.2380 . 0050
11 atomu icin dortylzli melezleme dizeyi

.5000 .8660 .0000 .0000
.5000 -.2887 .8165 .0000
.5000 -.2887 -.4082 .7071
.5000 -.2887 -.4082 -.7071
11 atomu icin déndurdlmils melezleme dizeyi
.5000 .0023 -.4816 .7197
.5000 .0184 -.5178 -.6939
.5000 .6966 .5146 -.0053
.5000 ~-.7173 .4849 -.0206
12 atomu icin dortydzli melezleme dizeyi
.5000 .8660 .0000 .0000
.5000 -.2887 .8165 .0000
.5000 ~-.2887 -.4082 .7071
.5000 -.2887 -.4082 -.7071
12 atomu icin déndirilmis melezleme dizeyi
.5000 -.8509 ~.1614 -.0039
.5000 .1861 .5522 .6406
.5000 .2312 .3489 -.7582
.5000 .4336 -.7398 .1215
13 atomu icin ddrtyluzlit melezleme dizeyi
.5000 .8660 .0000 .0000
.5000 -.2887 .8165 .0000
.5000 ~.2887 -.4082 .7071
.5000 -.2887 -.4082 -.7071
13 atomu icin déndiirilmis melezleme dizeyi
.5000 ~.5527 .5444 -.3850
.53000 .1923 -.6474 -.5421
.5000 -.3642 -.3222 .7167
.5000 .7245 .4252 .2104
14 atomu icin dértylizlit melezleme dizeyi
.5000 .8660 .0000 .0000
.5000 -.2887 .8165 .0000
.5000 -.2887 -.4082 .7071
.5000 -.2887 -.4082 ~.7071
14 atomu icin déndirdlmis melezleme dizeyi
.5000 -.4553 -.6327 .3774
.5000 .0916 .6595 .5538
.5000 -.4174 .2733 -.707S
.5000 .7811 -.3001 -.2233
Ortalamayi k&segenden cikariyor.
h'uv=huv- (ortalama) *Suv
Ortalama= -13.784710 eV
h VIF de en yakin olmayan komsular arasi cizgiler ibmal edildi.
Tim atom ici cizgiler .0000kucik olacak sekilde Suv*(ortalama) ya esitlenmistir.
Atomici cizgileri degismedi.
A0 da Hamilton Dizeyi
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12

14
15
16
17
18
19
20

1
-13.5994
-3.3787
-3.3968
-.9317
-.3156
-.2913
-.8478
-.0208
-.0090
-.0079
-14.6289
-.0217
5.8715
-8.7686
-2.9352
1.4584
1.9414
-1.1642
-.9500
.8314
.2749
-.2957
-.0494
.0464
.0223
-.0128

9
~-.0090
-.0206
-.0080
-.2915
-.8481
-.9323
-.3157
-3.3781
-13.5984
-3.3967
-.0499
-.0457
~-.0229
.0132
-.9500
-.8306
-.2747
.2957
-2.9352
~1.4587
-1.9410
1.1640
-14.6277
.0207
-5.8705
8.7690

17
1.9414
2.0253
.5024
-6.5381
-5.8881
1.8290
1.7416
-.2975
-.2747
.0229
6.6090
5.0853
.2750
-.0977
.0008
.0021
-11.3998
.0006
5.1041
-4.4202

2
~-3.3787
-13.5987
-3.3970
-.3161
-.9328
-.848¢0
-.2919
-.0079
-.0206
-.0083
-14.6283
~.2239
6.5246
8.2897
-2.9361
1.4328
2.0253
1.0456
-.9510
.8244
.2977
.2939
~.0494
.0460
.0243
.0126

10
-.0079
-.0083
-.0016
-.0799
-.0808
-.9650
-.9647
-3.3973
-3.3967
13.5985
-.0175
-.0183
-.0021
.0001
-.2371
-.2396
.0229
-.0038
-2.9420
-2.6517
~.5023
-.0127
-14.6226
-9.1369
5.2618
-.3110

18
-1.1642
1.0456
.0127
-8.2375
8.7266
1.0526
-1.2311
-.2938
.2957
-.0038
-.157¢6
-.1213
-.0982
-3.8506
-.0013
.0004
.0006
-11.4028
-.3039
.2637

3
~-3.3968
-3.3970

-13.5984
-.9644
-.9649
-.0797
-.0803
-.0087
-.0080
-.0016

-14.6221
9.1366

-5.2620
.3113
-2.9409
2.6517
.5024
-0127
-.2372
.2399
-.0227
.0038
-.0176
.0181
.0016
.0002

11

-14.6289

-14.6283

-14.6221

-3.0547
-3.0551
-1.0168
-1.0183
-.0504
-.0499
-.0175
-21.3945
.0006
.0003
.0006

-12.8008
8.1657
6.6090
-.1576

-2.5830
2.6208
.2258
.0226
-.1591
.1767
.0568
-.0001

1s

-.8500
-.9510
-.2372
-3.0256
~3.0265

-14.5996

-14.5991

-2.8355
-2.9352
~-2.9420
-2.5830
-2.6190
-.2269
-.0220
~-12.7686
-9.1605
5.1041
-.3039
-21.4022
.0017
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4
-.9317
-.3161
-.9644

-13.6023
-3.4056
-.3215
-.9477
-.8486
-.2915
-.0799
-3.0547
~1.4428
-2.1322
-1.0930
14.5996
.6663
-6.5381
-8.2375
-3.0256
1.7952
-1.8294
-1.0525
-1.0176
.9222
-.1672
-.3004
12
-.0217
-.2239
9.1366
-1.4428
-1.4703
~.9222
-.9143
-.0460
-.0457
~.0183
.0006
-11.4002
-.0009
-.0003
-8.1697
2.4406
5.0953
-.1213
-2.6190
2.3165
.2425
.0247
-.1756
1711
.0627
-.0007
20
.8314
.8244
.2399
1.7952
1.7681
-.6670
-.4649
-1.4330
-1.4587
-2.6517
2.6208
2.3165
.2444
.0245
9.1605
4.0934
-4.4202
.2637
.0017
-11.3994

5
-.3156
-.9328
-.9649

-3.4056
-13.6017
-.9474
-.3224
-.2921
-.8481
-.0808
-3.0551
-1.4703
-2.0427
1.2187
-14.5992
.4647
-5.8881
8.7266
-3.0265
1.7681
-1.7414
1.2306
-1.0188
.9144
-.1428
.3339
13
5.8715
6.5246
-5.2620
-2.1322
-2.0427
.1672
.1431
-.0241
-.0229
-.0021
.0003
-.0009
-11.4007
.0014
-6.6129
5.0933
.2750
-.0982
-.2269
.2444
-.5007
.0024
-.0571
.0623
-.0024
.0004
21
.2749
L2977
-.0227
~-1.8294
-1.7414
6.5381
5.8877
-2.0260
-1.9410
-.5023
.2258
.2425
-.5007
.0016
-5.1037
-4.4203
-1.3715
-.1477
~.0004
.0020

6
-.2913
-.8480
-.0797
-.3215
-.9474

-13.6013
-3.4051
-.3158
-.9323
-.9650
~1.0169
-.9222
-1672
.3006
-3.0257
-1.7955
1.8290
1.0526
-14.599¢
~-.6670
6.5381
8.2374
-3.0553
1.4436
2.1313
1.0921
14
-8.7686
8.2897
.3113
-1.0830
1.2187
.3006
~-.3336
-.0127
.0132
.0001
.0006
-.0003
.0014
-11.4024
.1569
-.1219
-.0977
-3.8506
-.0220
.0245
.0016
-.5209
.0005
.0001
-.0005
-.0241
22
-.2957
.2939
.0038
-1.0525
1.2306
8.2374
-8.7267
-1.0467
1.1640
-.0127
.0226
.0247
.0024
-.5209
.3041
.2638
-.1475
-3.8280
.0012
.0001

7
-.8478
-.2919
-.0803
-.9477
-.3224

-3.4051
~-13.6018
-.9325
-.3157
-.9647
-1.0183
-.9143
.1431
-.3336
-3.0268
-1.7679
1.7416
-1.2311

-14.5991
-.4649
5.8877

-8.7267
-3.0545
1.4704
2.0421
-1.2188
15
-2.9352
-2.9361
~-2.9409

-14.5996

~-14.5992

-3.0257
-3.0268
-.9514
-.9500
-.2371
-12.8008
~8.1697
-6.6129
.1569

-21.4020
-.0026

.0008
-.0013

-12.7686

9.1605

-5.1037
.3041
-2.5825
2.6198
.2271
.0223

23

-.0494
-.0494
-.0176
-1.0176
-1.0188
-3.0553
-3.0545

-14.6283

-14.6277

-14.6226
-.1591
~-.1756
-.0571

.0005
-2.5825
-2.6202

-.2259
~-.0224

-12.8008

-8.1666

8
-.0208
-.0079
-.0087
-.8486
-.2921
-.3158
-.9325

-13.5988
-3.3781
-3.3973

-.0504
-.0460
-.0241
-.0127
-.9514
-.8238
-.2975
~.2938
-2.9355
-1.4330
-2.0260
-1.0467
-14.6283
.2238
-6.5249
-8.2893
16
1.4584
1.4328
2.6517
.6663
.4647
-1.7955
-1.7679
-.8238
-.8306
-.2396
8.1657
2.4406
5.0833
-.1219
-.0026
-11.3991
.0021
.0004
-9.1605
4.0934
~4.4203
.2638
-2.6202
2.3166
.2445
.0242
24
.0464
.0460
.0181
.9222
.9144
1.4436
1.4704
.2238
.0207
-9.1369
.1767
1711
.0623
.0001
2.6198
2.3166
.2421
.0244
8.1695
2.4406
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21 -1.3715 -.1477 -.0004 .0020 -11.4005 -.0004 -6.60%94 5.0950
22 -.1475 -3.8280 -0012 .0001 -.0004 -11.4028 .1565 -.1215
23 -.2259 -.0224 -12.8008 -~B8.1666 -6.6094 .1565 -21.3944 -.0016
24 .2421 -0244 8.1695 2.4406 5.0950 -.1215 -.0016 -11.4004
25 -.5006 .0024 6.6122 5.0930 .2756 -.0983 -.0002 -.0011
26 .0021 -.5206 -.1573 -.1214 -.0973 -3.8504 . 0004 .0002
25 26

1 .0223 -.0128

2 .0243 .0126

3 .0016 .0002

4 -.1672 -.3004

5 -.1428 .3339

6 2.1313 1.0%821

7 2.0421 -1.2188

8 -6.5249 -8.2893

9 -5.8705 8.7690

10 5.2618 -.3110
11 .0568 -.0001

12 .0627 -.0007
13 -.0024 . 0004
14 -.0005 -.0241
15 .2271 .0223
16 .2445 .0242
17 ~-.5006 .0021
18 .0024 -.5206

19 6.6122 -.1573
20 5.0930 -.1214

21 .2756 -.0973
22 ~.0983 -3.8504
23 -.0002 .0004
24 ~.0011 .0002
25 -11.3998 .0008
26 .0008 -11.4019

Melezlenmis AO da Hamilton Dizeyi

1 2 3 4 5 6 7 8
1 -13.5994 -3.3787 -3.3968 -.9317 -.3156 -.2913 -.8478 -.0208
2 -3.3787 -13.5987 -3.3970 ~.3161 -.9328 -.8480 -.2919 -.0079
3 -3.3968 -3.3970 -13.5984 -.9644 -.9649 -.0797 -.0803 ~-.0087
4 -.9317 -.3161 -.9644 -13.6023 -3.4056 -.3215 -.9477 -.8486
5 -.3156 -.9328 -.9649 -3.4056 -13.6017 ~.9474 ~.3224 -.2921
6 -.2913 -.8480 -.0797 -.3215 -.9474 -13.6013 -3.4051 -.3158
7 -.8478 -.2919 -.0803 -.%477 -.3224 -3.4051 -13.6018 ~-.9325
8 -.0208 -.0079 -.0087 -.8486 -.2921 -.3158 -.9325 -13.5988
9 -.0090 -.0206 -.0080 -.2915 -.8481 -.9323 -.3157 -3.3781
10 -.0079 -.0083 -.0016 -.0799 -.0808 -.9650 -.9647 -3.3973
11 -16.4535 -4.4907 -4.5313 -1.2904 .3300 ~.3748 ~-.8203 -.0229
12 -4.2705 -16.4492 -4.6343 .3087 -1.3426 -.8206 -.3685 -.0047
13 -4.2621 -4.1562 -3.6563 -3.6238 -3.6092 -1.0664 -1.0706 -.0696
14 -4.2717 -4.1603 -16.4223 -1.5039 -1.4884 .2279 .2229 -.0036
15 -3.0171 -3.0180 -3.8078 -6.7794 -6.7793 -.2844 -.2853 .2744
16 ~.8698 .5869 -.6913 -16.0634 -4.8743 -.1627 -1.6694 -.9815
17 .4296 -1.2229 -.6918 -3.1815 -15.8628 -2.0878 -.3810 -.5472
18 -2.4129 -2.2181 -.6909 -3.1749 -1.6821 -3.5164 -3.7178 ~.6485
is -.6710 -.8822 -.2650 -3.0956 -3.9122 -6.5433 -.4779 -1.3757
20 -.3328 -.6690 -.0598 .5874 -.7130 -16.1265 -6.4696 .1357
21 -1.0782 ~.6610 -.1960 -2.3315 -.7141 -3.2597 -15.2811 -1.0434
22 .1820 .3102 .0464 -1.2114 ~.7137 -3.2697 -6.9695 -3.5876
23 -.0648 -.0563 -.0180 -.9363 ~.7094 -3.1212 -3.9487 -6.4161
24 -.0129 .0025 -.0060 -.7009 ~.3349 .6150 ~.7206 -16.1871
25 -.0289 -.0461 -.0161 -.7267 -1.1665 -2.3208 -.7201 -3.3230
26 .0077 .0011 .0048 .3288 .1731 -~1.2837 -.7196 ~3.3303
9 10 11 12 13 14 15 16
1 -.0090 -.0079 -16.4535 -4.2705 -4.2621 -4.2717 -3.0171 -.8698
2 -.0206 -.0083 -4.4907 -16.4492 -4.1562 -4.1603 -3.0180 .5869
3 -.0080 -.0016 -4.5313 -4.6343 -3.6563 -16.4223 -3.8078 -.6913
4 -.2915 -.0799 -1.2904 .3087 -3.6238 -1.5039 -6.77%94 -16.0634
5 -.8481 -.0808 .3300 -1.3426 -3.6092 -1.4884 -6.7793 -4.8743
6 -.9323 -.9650 -.3748 -.8206 -1.0664 .2279 -.2844 -.1627
7 -.3157 -.9647 -.8203 -.3685 -1.0706 .2229 -.2853 -1.6694
8 -3.3781 -3.3973 -.0229 -.0047 ~-.0696 -.0036 .2744 -.9815
9 -13.5984 -3.3%67 -.0046 -.0231 -.0686 -.0035 .2749 -.5918
10 -3.3967 -13.5985 -.0078 -.0081 -.0226 .0034 .0816 -.1529

-.0046 ~.0078 -13.9007 -2.4978 -2.4974 -2.4981 -3.3690 -1.3491

Y
[y
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-2.4974
-2.4981
-3.3690
-1.3491
2.0087
-3.5337
-.9399
-.4009
-1.4208
.3533
-.0780
-.0111
-.0301
-0150
19

-.6710
-.8822
-.2650
-3.0956
-3.9122
-6.5433
-.4779
-1.3757
~-2.1661
-.2739
-.9399
-1.2107
-3.3011

1.0469

68
-2.4978 -13.8995

-2.4985
-2.4999
-3.5044
2.2034
-2.0969
-3.0726
-1.2107
-.8156
-.8983
.5107
-.0672
.0083
-.0546
.0064
20

-.3328
-.6690
-.0598
.5874
-.7130
16.1265
~6.4696
.1357
-1.1226
-1.6489
~.4009
-.8156
-1.0629
.3876
-.2665
1.8586
~1.6276
-2.9311
-2.5009
13.9024
-2.4990
-2.5001
-4.3494
2.1108
-2.7531
-2.5623

VIF(kulakli) e Karsilik Hamilton Dizeyi

W

-.0231 -.0081
-.0686 -.0226
-.0035 -0034
.2749 .0816
-.5919 -.1529
-.9870 -.1631
-.5960 -.2398
-2.1661 -.2739
-1.1226 -1.6489
-5231 -.3526
~3.1048 -3.6085
-.3000 -6.5975
-6.3277 -4.8506
-15.1343 -1.8395
-7.4935 -15.9577
17 18
.4296 -2.4129
-1.2229 -2.2181
-.6918 -.6909
-3.1815 -3.1749
-15.8628 -1.6821
-2.0878 -3.5164
-.3810 -3.7178
-.5472 -.6485
-.9870 -.5960
-.1631 -.2398
2.0087 -3.5337
-2.0968 -3.0726
-3.2170 -9.3024
-.8696 .3716
~2.4997 -2.499%¢6
-2.4989 -2.5020
-13.9016 -2.5006
-2.5006 -13.9035
~8.6613 —-14.2769
-1.6276 -2.9311
-1.1583 -9.5468
-1.5339 -1.5825
~-1.6901 -2.4946
-.5802 -.5702
-2.0708 -1.8320
.4234 3711
25 26
-.0289 .0077
~.0461 .0011
-.0161 .0048
~.7267 .3288
-1.1665 .1731
-2.3208 -1.2837
-.7201 -.7196
-3.3230 -3.3303
-15.1343 -7.4935
-1.8395 -15.8577
-.0301 .0150
-.0546 .0064
-.1961 .0503
.0055 .0111
.7814 -.0538
-1.5555 .6230
-2.0708 .4234
-1.8320 .3711
-5.9097 1.0469
-2.7531 -2.5623
1.1036 .7826
-8.2246 -3.2050
-2.4972 -2.4979
-2.4978 -2.4998
-13.8993 -2.499%6
-2.4996 -13.8996
1 2
.1853 .0000
.0000 .1860
.0000 .0000
.0000 .000G0

3
.0000
.0000
.1863
.0000

4
.0000
.0000
.0000
.1824

-2.4985 -2.499¢9
-13.89980 -2.4986
-2.4986 -13.8986
~16.0263 -5.9284
-2.4438 -1.0740
-3.2170 -.8696
-9.3024 .3716
-3.3011 .2001
-1.0629 .3876
-2.7113 .4254
.6104 ~-.0582
-.2696 .0229
-.0471 ~.0021
-.1961 .0055
.0503 .0111

21 22
-1.0782 .1820
-.6610 .3102
-.1960 .0464
-2.3315 -1.2114
-.7141 -.7137
-3.2597 -3.2697
-15.2811 -6.9695
-1.0434 -3.5876
.5231 -3.1048
-.3526 -3.6085
-1.4208 .3533
-.8983 .5107
~2.7113 .6104
.4254 -.0582
-.8502 2.2063
-4.1608 -2.7963
-1.1583 -1.5339
-9.5468 -1.5825
-2.5005 -2.5005
-2.4990 -2.5001
-13.9010 -2.5010
-2.5010 -13.8979
-3.1208 -16.0585
-1.1356 -2.7010
1.1036 -8.2246
.7826 -3.2050

5 6
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000

-3.5044

-16.0263

-5.9284
13.8972
-2.5014
-2.4997
-2.4996
.0856
~-.2665
-.8502
2.2063
.8120
.4098
.7814
-.0538

-.0648
-~.0563
-.0180
~.9363
-.7094
-3.1212
-3.9487
~6.4161
-.3000
-6.5975
-.0780
-.0672
-.2696
.0229
.8120
-1.8660
-1.6901
-2.4946
-5.1969
-4.349%4
-3.1208
16.0585
13.8990
-2.4983
-2.4972
-2.4979

7
.0000
.0000
.0000
.0000

2.2034
~2.4438
-1.074¢0
-2.5014

-13.9014
-2.4989
-2.5020
-5.8324

1.8586
-4.1608
-2.7963
-1.8660
-1.0376
-1.5555

.6230

~-.0129
.0025
-.0060
-.7009
-.3349
.6150
-.7206
-16.1871
-6.3277
~4.8506
-.0111
.0083
-.0471
~-.0021
.4098
-1.0376
-.5802
~-.5702
-1.0304
2.1108
-1.1356
-2.7010
-2.4983
-13.8987
-2.4978
~-2.4998

.0000
.0000
.0000
.0000
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.0000
.0000
.0000
.0000
.0000
.0000
-7.4018
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.1863
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-6.9132
.0000

.0000
.0000
.0000
.0000
-7.1819
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-2.4997
-2.4989
-.1169
-2.5006
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.0000
.0000
-0000
.0000
.0000
.0000
.0000
-7.3998
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.1862
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-7.2178

.0000
.0000
.0000
.0000
.0000
.0000
.0000
-0000
.0000
.0000
.0000
.0000
.0000
.0000
-2.4996
-2.5020
-2.5006
-.1188
-7.1029
.0000
.0000
.0000
.0000
.0000
.0000

69

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-7.2560
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.0000
-7.3998
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-2.4978
-.1148
-2.4985
-2.499¢
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000

.0000
.0000
.0000
.0000
.0000
-7.2790
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-2.5009
-.1177
-2.4990
-2.5001
.0000
.0000
.0000

.1830
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-7.1819
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-2.4974
-2.4985
-.1143
-2.4986
-7.7864
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.0000
.0000
.0000
.0000
.0000
.0000
-6.9667
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-2.5005
~-2.4990
-.1163
-2.5010
.0000
.0000
.0000

.0000
.1834
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-0000
.0000
.0000
.0000
.0000
.0000
-7.2790
.0000
.0000
.0000
.0000
.0000
.0000

.0000
.0000
-7.3894
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-2.4981
-2.4999
-2.4986
-.1138
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-2.5005
-2.5001
-2.5010
-.1132
~7.7490
.0000
.0000

.0000
.0000
.1829
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-6.9667
.0000
.0000
.0000
.0000
.0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-7.7864
.0000
-.1125
-2.5014
-2.4997
-2.4996
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-7.7490
-.1143
-2.4983
-2.4972

.0000
.0000
.0000
.1859
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-7.3028
.0000
.0000
16
.0000
.0000
.0000
~7.2560
.0000
.0000
.0000
.0000
-0000
.0000
.0000
.0000
.0000
.0000
-2.5014
-.1167
~2.4989
~-2.5020
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000
-7.3028
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
~-2.4983
-.1140
~-2.4978
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26 .0000 .0000 .0000 .0000 .0000 .0000 -2.4979 -2.4998
25 26
1 .0000 .0000
2 .0000 .0000
3 .0000 .0000
4 .0000 .0000
5 .0000 .0000
6 .0000 .0000
7 .0000 .0000
8 .0000 .0000
9 -6.9132 .0000
10 .0000 -7.2179
11 . 0000 .0000
12 .0000 .0000
13 .0000 .0000
14 .0000 .0000
15 .0000 .0000
16 .0000 .0000
17 .0000 .0000
18 .0000 .0000
19 .0000 .0000
20 .0000 .0000
21 .0000 .0000
22 .0000 .0000

23 -2.4972 -2.4979
24 -2.4978 -2.4998
25 -.1146 -2.4996
26 -2.49%96 -.1149%
VIF(kulaksiz) e Karsilik Hamilton Dizeyi

1 2 3 4 5 6 7 8
1 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
2 .00060 .0000 .0000 . 0000 . 0000 .0000 .0000 .0000
3 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
4 .0000 .0000 .0000 .0000 . 0000 .0000 .0000 .0000
5 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
6 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
7 .0000 .0000 .0000 .0000 .0000 -0000 .0000 .0000
8 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
9 .0000 .0000 .0000 .0000 .0000 .0000 .0000 . 0000
10 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
11 -7.4018 .0000 .0000 .0000 .0000 .0000 .0000 .0000
12 .0000 -7.3998 .0000 .0000 .0000 . 0000 .0000 .0000
13 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
14 .0000 .0000 -7.3894 .0000 .0000 .0000 .0000 .0000
15 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
16 .0000 .0000 .0000 -7.2560 .0000 .0000 .0000 .0000
17 .0000 .0000 .0000 .0000 -7.1819 .0000 .0000 .0000
18 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
19 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
20 .0000 .0000 .0000 .0000 .0000 ~7.2790 .0000 .0000
21 .0000 .0000 .0000 .0000 .0000 .0000 -6.9667 .0000
22 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
23 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
24 .0000 .0000 .0000 .0000 .0000 . 0000 .0000 -7.3028
25 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
26 . 0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
9 10 11 12 13 14 15 16
1 .0000 .0000 -7.4018 .0000 .0000 .0000 .0000 .0000
2 .0000 .0000 .0000 -7.3998 .0000 .0000 .0000 .0000
3 .0000 .0000 .0000 .0000 .0000 -7.3894 .0000 .0000
4 .0000 .0000 .0000 .0000 .0000 .0000 .0000 -7.2560
5 . 0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
6 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
7 . 0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
8 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
9 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
10 .0000 . 0000 .0000 .0000 .0000 .0000 .0000 .0000
11 .0000 .0000 .0000 -2.4978 -2.4974 -2.4981 .0000 .0000
12 .0000 .0000 -2.4978 .0000 ~-2.4985 -2.4999 .0000 .0000
13 .0000 .0000 -2.4974 -2.4985 .0000 -2.4986 -7.7864 .0000
14 .0000 .0000 -2.4981 -2.4999 -2.4986 .0000 .0000 .0000
15 .0000 .0000 .0000 .0000 -7.7864 .0000 .0000 -2.5014
16 .0000 .0000 .0000 .0000 .0000 .0000 -2.5014 .0000
17 .0000 .0000 .0000 .0000 . 0000 .0000 -2.4997 -2.4989

18 .0000 .0000 .0000 .0000 .0000 .0000 -2.4996 -2.5020
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19 . 0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
20 . 0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
21 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
22 .0000 .0000 .0000 .0000 . 0000 .0000 .0000 .0000
23 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
24 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
25 -6.9132 .0000 .0000 .0000 .0000 .0000 .0000 .0000
26 .0000 -7.2179 .0000 .0000 .0000 .0000 .0000 .0000
17 18 19 20 21 22 23 24
1 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
2 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
3 .0000 .0000 .0000 .0000 .0000 .0000 .0000 . 0000
4 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
5 -7.1819 .0000 .0000 .0000 .0000 .0000 .0000 .0000
6 .0000 .0000 .0000 -7.2790 .0000 .0000 .0000 .0000
7 .0000 .0000 -0000 .0000 -6.9667 .0000 .0000 .0000
8 .0000 .0000 -0000 .0000 .0000 .0000 .0000 -7.3028
9 . 0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
10 -0000 -0000 .0000 .0000 .0000 .0000 .0000 .0000
11 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
12 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
13 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
14 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
15 ~2.4997 -2.4996 .0000 .0000 .0000 .0000 .0000 .0000
16 -2.4989 -2.5020 .0000 .0000 .0000 .0000 .0000 .0000
17 .0000 -2.5006 .0000 .0000 .0000 .0000 .0000 .0000
18 -2.5006 .0000 -7.1029 .0000 .0000 .0000 .0000 .0000
19 .0000 -7.1029 .0000 -2.5009 -2.5005 -2.5005 .0000 .0000
20 .0000 .0000 -2.5009 .0000 -2.4990 -2.5001 .0000 .0000
21 .0000 .0000 -2.5005 -2.4990 .0000 -2.5010 .0000 .0000
22 .0000 .0000 -2.5005 -2.5001 -2.5010 .0000 -7.7490 .0000
23 .0000 .0000 .0000 .0000 .0000 -7.7490 .0000 -2.4983
24 .0000 .0000 .0000 .0000 .0000 .0000 -2.4983 .0000
25 .0000 .0000 .0000 .0000 .0000 .0000 -2.4972 -2.4978
26 .0000 .0000 . 0000 .0000 .0000 .0000 -2.4979 -2.4998
25 26

1 .0000 . 0000

2 .0000 .0000

3 .0000 .0000

4 .0000 .0000

5 .0000 .0000

6 .0000 .0000

7 .0000 .0000

8 .0000 .0000

9 -6.9132 .0000

10 .0000 -7.2179

11 .0000 .0000

12 .0000 .0000

13 .0000 .0000

14 .0000 .0000

15 .0000 .0000

16 .0000 .0000

17 .0000 .0000

18 .0000 .0000

19 .0000 .0000

20 .0000 .0000

21 .0000 .0000

22 .0000 .0000

23 -2.4972 -2.4979
24 -2.4978 -2.4998

25 .0000 -2.499%e6
26 -2.4996 .0000
h'=h-(alfa)*s
1 2 3 4 5 6 7 8

1 .1853 ~1.4199 -1.4284 -.3913 -.1323 -.1218 -.3557 -.0084
2 -1.4199 .1860 -1.4286 -.1327 -.3924 -.3559 -.1224 -.0024
3 -1.4284 -1.4286 .1863 -.4048 -.4053 -.0329 -.0335 -.0046
4 -.3913 -.1327 -.4048 .1824 -1.4330 -.1354 -.3991 -.3565
5 -.1323 -.3924 ~.4053 -1.4330 .1830 -.3988 -.136é3 -.1226
6 -.1218 -.3559 -.0329 -.1354 -.3988 .1834 -1.4325 -.1324
7 -.3557 -.1224 -.0335 ~-.3991 -.1363 -1.4325 .1829 -.39021
8 -.0084 -.0024 -.0046 ~.3565 -.1226 -.1324 -.3921 .1859
9 -.0035 -.0082 -.0039 -.1219 -.3559 -.3919 -.1323 -1.4193
10 -.0038 -.0041 -.0002 -.0331 -.0339 -.4053 -.4051 -1.428¢%
11 ~7.4018 -2.9760 -2.9912 -.7520 -.1527 -.2297 -.3938 -.0134



-2.8951
-2.8922
-2.8959
-1.3792
-.5862
-.1051
-1.1558
-.3339
-.2074
-.4826
-.0158
-.0270
-.0101
-.0135
-.0012

-.0035
-.0082
-.003¢
-.1219
-.3559
-.3919
-.1323
-1.4193
.1863
-1.4283
-.0050
-.0139
-.0279
-.0061
.0181
-.3038
-.4485
-.3058
-1.0647
-.6796
-.0707
-1.4115
-1.4263
-3.6553
-6.9132
-4.0881

-.1051
-.7169
-.5203
-2.4904
-7.1819
-1.0449
-.4138
-.2870
-.4485
-.0820
.3875
-.8946
-2.5316
-.5681
-2.4997
-2.4989
-.1169
-2.5006
-4,5571
-1.0287
-1.5554
-1.0390
-.9415
-.4152
-1.0287
.0598

-.0135
-.0210
~.0072
-.3606
-.5223

~7.3998
-2.8527
-2.8554
-1.3801
-.0479
-.7169
-1.0833
-.4116
-.3321
-.3292
.0311
-.0238
-.0023
-.0210
-.0048

-.0038
-.0041
-.0002
-.0331
-.0339
-.4053
-.4051
-1.4289
-1.4283
.1862
-.0043
-.0044
-.0091
-.0007
.0100
~.0778
-.0820
-.1094
-.3663
-.8747
-.3954
-1.5981
-3.7545
-3.1102
-1.9954
-7.2179

-1.1559
~-1.0833
-.5200
-2.4892
~1.9360
-1.5734
-1.6479
-.3250
-.3058
~-.1094
-1.9229
-1.7917
-5.0107
-.7829
-2.499%6
-2.5020
-2.5006
-.1188
-7.1029
-2.2399
-4.9568
~1.8627
-1.2224
-.4433
-.9868
.0131

-.0012
-.0048
-.0003

.0307
-.0276

-3.0299
-2.6665
~7.3894
-1.6715
-.5205
-.5203
-.5200
-.1189
-.0433
-.0943
-.0028
-.0074
-.0039
-.0072
-.0003
11
-7.4018
-2.9760
-2.9912
-.7520
-.1527
-.2297
-.3938
-.0134
-.0050
-.0043
~.1160
-2.4978
-2.4974
-2.4981
-2.5727
-.5721
.3875
~-1.9229
-.6294
-.2857
~-.7445
.1221
-.0459
-.0080
-.0238
.0080
19

-.3339
-.4116
-.118¢
-1.4178
-1.7185
-3.7350
~1.4908
-.7718
-1.0647
-.3663
-.6294
-.7133
-1.5747
-.1004
-1.1080
-3.5748
-4.5571
-7.1029
-.1188
-2.5009
-2.5005
-2.5005
-3.3884
-.7303
-2.9263
-.1524

72

-.1593
-1.6159
-.8307
-3.8213
-7.2560
-2.4904
-2.4892
-1.4178
~.0546
-1.1350
~.7199
-.4379

-1.0816

-.7716
-1.6096
-.8249
-3.8208
-3.1174
-7.1819
-1.9360
-1.7195
-.5358
-.5373
-.5365
~-.3547
-.2150
-.5223
-.0276
i3
-2.8922
-2.8527
-2.6665
-1.6159
-1.6096
-.4862
-.4877
-.0290
-.0279
-.0091
-2.4974
-2.4985
~-.1143
-2.4986
-7.7864
-2.2130
-2.5316
-5.0107
-1.5747
-.7052
-1.3577
-.0128
-.1239
-.0368
-.0947
.000¢
21

-.4826
-.3292
-.0943
-1.1350
-.5373
~2.5194
-6.9667
~-.6507
-.0707
~.3954
—-.7445
-.5834
-1.3577
.0023
-.7148
-2.3749
-1.5554
-4.9568
-2.5005
-2.4990
-.1163
-2.5010
~-2.2879
-.3069
-.3000
.2253

-.3934
-.4862
-.0064
-.3767
-.3325
-1.0449
-1.5734
~3.7350
-7.2790
-2.5194
-2.5235
-1.4299
-.0468
-1.1338
-.7488
14
-2.8959
-2.8554
-7.3894
~-.8307
-.8249
-.0064
-.0093
-.0065
-.0061
-.0007
-2.4981
-2.4999
-2.4986
-.1139
-3.4292
-.5520
-.5681
-.7829
-.1004
.1341
.0023
-1718
-.0065
.0024
-.0069
.0132
22

-.0158
.0311
-.0028
-.7199
-.5365
-2.5235
-3.8912
-1.5905
-1.4115
-1.5981
.1221
.1699
-.0128
.1718
.8638
-1.3207
-1.0390
-1.8627
-2.5005
-2.5001
-2.5010
-.1132
-7.7490
-2.2543
-4.6471
-2.4721

-.2277
-.4877
-.0093
-.3780
-.8899
-.4138
-1.6479
-1.4908
~-3.7071
-6.9667
-3.8912
-1.7348
-.5416
-.5410
-.5403
15
-1.3792
-1.3801
-1.6715
-3.8213
-3.8208
-.3767
-.3780
.0174
.0181
.0100
-2.5727
-2.6264
-7.7864
~-3.4292
-.1125
-2.5014
-2.4997
~-2.4996
-1.1080
.1378
~-.7148
.8638
.1420
.2003
.1625
.2230
23

-.0270
~.0238
-.0074
~.4379
-.3547
-1.4299
-1.7348
-3.6888
-1.4263
-3.7545
-.0459
-.0423
-.1239
-.0065
.1420
-.9917
-.9415
-1.2224
-3.3884
-2.9388
-2.2879
~-7.7490
-.1143
-2.4983
-2.4972
-2.4979

-.0051
-.0290
-.0065
.0174
-.4482
-.2870
-.3250
-.7718
~-.2142
~.6507
-1.5905
-3.6888
-7.3028
-2.5441
-2.5483
16
-.5862
-.0479
-.5205
-7.2560
~3.1174
-.3325
-.8899
-.4482
-.3038
-.0778
-.5721
.5155
-2.2130
-.5520
-2.5014
-.1167
-2.4989
-2.5020
-3.5748
-1565
-2.3749
-1.3207
-.9917
-.5518
-.8651
.1260
24

-.0101
-.0023
-.0039
-.3492
-.2150
-.0468
-.5416
-7.3028
-3.6553
-3.1102
~-.0080
-.0009
-.03e68
.0024
.2003
-.5518
-.4152
-.4433
-.7303
.4240
-.3069
-2.2543
-2.4983
~.1140
-2.4978
-2.4998



6 -1.1338
7 -.5410

8 ~-2.5441
9 -6.9132
10 -1.9954
11 -.0238
12 -.0330
13 ~-.0947
14 -.0069
15 .1625
16 -.8651
17 -1.0287
18 -.9868
19 -2.9263
20 -1.7657
21 -.3000
22 -4.6471
23 -2.4972
24 -2.4978
25 -.1146
26 -2.4996

~.7488
-.5403
-2.5483
-4.0881
-7.2179
.0080
.0044
.000°
.0132
.2230
.1260
.0598
.0131
-.1524
-1.0816
.2253
-2.4721
-2.4979
-2.4998
-2.4996
-.1149

EHT den gelen Ozdegerler

41.2674000
33.4927000
23.8407000
17.5284000
7.29690000
5.71960000
4.96330000
4.23210000
3.80690000
2.71160000
1.57960000
1.08730000
.846600000
-13.4167000
-13.9942000
-14.4412000
~14.6778000
-14.8319000
-15.5069000
-15.6965000
-15.7323000
-16.4947000
-19.9743000
-21.9163000
~25.1942000
-27.8428000

EHTD (kulakli)

26.7157187
25.1645655
24.5296205
23.9982726
23.0276458
22.3935335
21.1408879
19.6039976
18.2246256
18.0103742
15.6451025
13.7375053
10.0838378
-3.35651484
~3.67711719
-3.96792873
-4.13159775
-4.23411372
-4.34007517
~-4.67720864
-4.73020774
-5.00075238
-7.44306863
-7.81186684
-8.51563783

73

HAC dan gelen 8zdegerler

41.2673972
33.4927023
23.8407026
17.5283997
7.29690006
5.71960033
4.96330139
4.23209831
3.80690057
2.71160057
1.57960017
1.08729982
.846599659
-13.4167006
-13.8942006
-14.4412006
-14.6777995
~14.8319006
-15.5069010
~-15.6965013
-15.7323001
-16.4947011
-19.9743011
-21.9163018
-25.1941970
~-27.8428014

EHTD (kulaksiz)

26.7278297
25.2125048
24.5686932
23.9568097
23.1203920
22.3375065
21.0360412
19.5184007
18.1654859
17.9253187
15.6258745
13.7485484
10.2305825
-3.36539743
-3.69706006
-4.00451070
-4,14008370
-4.25815319
-4.,37872353
-4.69834601
-4.78150846
-5.04864980
-7.36553569
-7.69872323
-9.35178347

Ei-alfa

55.0521052
47.2774052
37.6254052
31.3131052
21.0816052
19.5043052
18.7480052
18.0168052
17.5916052
16.4963052
15.3643052
14.8720052
14.6313052
.368005162
~.209494838
-.656494838
-.883094838
-1.04719484
-1.72219484
-1.91179484
-1.94759484
-2.70999484
-6.18959484
-8.13159484
-11.4094948
-14.0580948
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~9.76244297 -9.57048169

C3H6.LOG

HyperChem log start -- Wed Aug 26 13:27:05 1998.

Geometry optimization, MolecularMechanics, molecule = .

mmplus

PolakRibiere optimizer

Energy=5.090641 Gradient=0.004823 Converged=NO (1 cycles 12 points).
Energy=5.090641 Gradient=0.004823 Converged=YES (1 cycles 12 points).
Bond=0.065239 Angle=1.02872 Dihedral=3.14915 Vdw=0.889096 Stretch-bend=-
0.0415688 Electrostatic=0.

Single Point, SemiEmpirical, molecule = .

ExtendedHuckel

Extended-Huckel Calculation:

Singlet State Calculation

Number of Electrons = 18

Starting Extended-Huckel calculation with 18 orbitals

Charge on the System = 0

Total Orbitals = 18

Number of Double Occupied Levels = 9

Unweighted Huckel Constant = 1.7500000

d Orbitals on Si...Cl If Any Not Included

Energy=-7323.710778

————————————————————————— RESULTS —=--===—==——=mm——mmmmmee

-7323.7107780 (kcal/mol)
-11.671441769 (a.u.)

Sum of One-Electron Energies
Sum of One-Electron Energies

o

EIGENVALUES (eV)
-28.369478 -21.040691 -21.040581 -16.697031 -15.388268
-14.930329 -14.930286 -13.196712 -13.196588 ~3.353559
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1.613417 6.811184 6.811759 9.859408 9.859871
16.528967 38.203754 38.206188

ATOMIC ORBITAL ELECTRON POPULATIONS

1.181751 1.153367 0.787962 0.929518 1.181753
0.907404 1.044600 0.918837 1.181757 0.855542
1.085883 0.929435 0.973698 0.973697 0.973700
0.973701 0.973697 0.973698
NET CHARGES ANE COORDINATES
Atom 2 Charge Coordinates(a.u.)
X Y z
1 6 -0.052598 -0.80211 2.58609 ~-0.24839
2 6 -0.052595 -1.98355 0.09099 0.22044
3 6 -0.052617 0.77089 0.26940 -0.25137
4 1 0.026302 -0.61256 3.86979 1.34647
5 1 0.026303 -1.17005 3.49502 -2.05555
6 1 0.026300 -3.15977 -0.70521 -1.26617
7 1 0.026299 -2.60078 -0.33113 2.13573
8 1 0.026303 2.03621 -0.03008 1.34133
°] 1 0.026302 1.47746 -0.40545 -2.06045

Alpha: Orbital Index = 1 Orbital Energy = -28.369478 (eV)
HyperChem log stop -- Wed Aug 26 13:35:18 1998.

C3H6.INP
c3h6
6 3 0 0 O 00000 1.75
~.324657 2.050989 .713629
-.62012¢6 1.852360 -1.089442
~-1.674678 -.373761 -.671070
-1.378413 -.175499 1.131937
1.079191 -.015942 .710905
.783054 -.214888 -1.092039
-.425118 1.370628 -.131647
~-1.051281 .048225 .116833
.408572 .142782 -.133226
ccc
C3H6.0UT
c3hé

Extended Hueckel calculation
input geometry

Atom X Yy Z ] s | P
n exp coul n exp coul
H 1 -.325 2.051 .714 1 1.300 -13.600
H 2 -.620 1.852 -1.089 1 1.300 ~13.600
H 3 ~-1.675 -.374 -.671 1 1.300 -13.600
H 4 -1.378 -.175 1.132 1 1.300 -13.600
H 5 1.079 -.016 .711 1 1.300 -13.600
H 6 .783 -.,215 -~1.092 1 1.300 -13.600
c 7 -.425 1.371 -.132 2 1.625 -21.400 2 1.625 -11.400
cC 8 -1.051 .048 .117 2 1.625 -21.400 2 1.625 -11.400
c 9 .409 .143 -.133 2 1.625 -21.400 2 1.625 -11.400
Charge = 0 iprint = 0 Hueckel constant = 1.750
Distance matrix
1 2 3 4 5 6 7 8
1 .0000 1.8379 3.1015 2.4985 2.4986 3.1019 1.0897 2.2125
2 1.8379 .0000 2.4985 3.1019 3.1015 2.4985 1.0897 2.2127
3 3.1015 2.4985 .0000 1.8379 3.1019 2.4986 2.2125 1.0897
4 2.4985 3.1019 1.8379 .0000 2.4985 3.1015 2.2127 1.0897
5 2.4986 3.1015 3.1019 2.4985 .0000 1.8379 2.2126 2.2127
6 3.1019 2.4985 2.4986 3.1015 1.8379 . 0000 2.2127 2.2126
7 1.0897 1.0897 2.2125 2.2127 2.2126 2.2127 .0000 1.4841
8 2.2125 2.2127 1.0897 1.0897 2.2127 2.2126 1.4841 .0000
] 2.2127 2.2125 2.2127 2.2125 1.0897 1.0897 1.4841 1.4841
]
1 2.2127
2 2.2125
3 2.2127
4 2.2125
5 1.0897
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16
17
18

.0000

erlap matrix

1
1.0000
.1347
.0137
.0425
.0425
.0137
.4925
.0453
.3069
.3813
.0941
.0397
.1095
.032¢
.0940
-.0401
-1043
.0463

9
.3069
.2173
-.0953
-.0845
-.0758
~-.0866
.0000
.0000
1.0000
. 0000
-.3427
~.2045
-.2201
.0811
-.3182
.2527
-.1606
-.0005

17
.1043
.0934
-.0282
-.0174
-.0716
-.1613
.3182
.2527
-.1606
-.0005
-.0245
-.0341
.2094
.0058
.0000
.0000
1.0000
.0000

2
.1347
1.0000
-0425
.0137
.0137
.0425
-4925
-.0880
.2173
-.4320
.0940
.0236
.0986
-.0659
.0941
-.0562
-0934
-.0523

10
.3813
-.4320
-.0295
.0620
.0461
-.0525
.0000
.0000
.0000
1.0000
.0644
.0384
.0811
-1964
-.0004
.0003
-.0005
.2116

18
.0463
-.0523
-.0294
.0692
.3808
-.4325
.0004
.0003
-.0005
.2116
.0648
.0901
.0058
.1962
-0000
.0000
.0000
1.0000

3
.0137
.0425

1.0000
.1347
.0137
.0425
.0941

~.0683
~.0953

-.0295
.4925

~.2812

-.1903

-.3554
.09840

-.1138

-.0282

-.0294

11
.0941
. 0840
.4925
.4925
.0240
.0941
.3660
~.1623
~.3427
.0644

1.0000
.0000
.0000
.0000
.3660

~.3783

-.0245
.0648

starting main calculations
Results of calculation
Energy levels (eV)

[ T | I O |

37.77868
37.77634
16.36600

9.74373
9.74329
6.71819
6.71762
1.55435

~3.39425

<3h6

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

4
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.0425
.0137
.1347
1.0000
.0425
.0137
.0940
-.0521
-.0845
.0690
.4925
-.1476
-.1009
.4579
.0941
-.0977
-.0174
.0692

12

.0397
.0236
-.2812
-.1476
.1164
.1003
.1623
.1148
-.2045
.0384
.0000
1.0000
.0000
.0000
.3783
-.3145
-.0341
.0801

10)
11)
12)
13)
14)
15)
16)
17)
18)

1

1

{LI 1 | I [

5 6
.0425 .0137
.0137 .0425
.0137 .0425
.0425 .0137
.0000 -1347
.1347 1.0000
.0941 .0940
.0822 .0660
.0758 -.0866
.0461 ~-.0525
.0940 .0941
.1164 .1003
.0035 -.0144
.0325 -.0661
.4925 -4925
.3025 .1689
.0716 -.1613
.3808 -.4325

13 14
.1095 .0326
.0986 -.0659
.1903 -.3554
.1009 .4579
.0035 .0325
.0144 ~-.0661
-3427 -.0644
.2045 .0384
.2201 .0811
.0811 .1964
.0000 .0000
.0000 .0000
.0000 .0000
.0000 1.0000
.0245 -.0648
.0341 .0901
.2094 .0058
.0058 .1962

-13.19727
-13.19738
-14.93331
-14.93336
-15.38881
-16.69228
-21.04135
-21.04145
-28.35936

7
.4925
-4925
.0941
.0940
.0941
.0940

1.0000
.0000
.0000
.0000
.3660
.1623
.3427

-.0644
.3660

-.2161
.3182
.0004

15
.0940
.0941
.0940
.0941
.4925
.4925
.3660
.2161

-.3182

-.0004
.3660
.3783
.0245

-.0648

1.0000
.0000
.0000
.0000

2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000

8
.0453
-.0880
-.0683
-.0521
.0822
.0660
.0000
1.0000
-0000
.0000
-.1623
.1148
-.2045
.0384
.2161
.0400
.2527
-0003
16
-.0401
~-.0562
-.1138
-.0977
.3025
.1689
-.2161
.0400
.2527
.0003
-.3783
-.3145
-.0341
.0901
-0000
1.0000
.0000
-0000



Sum of one-electron energies =

Wave Functions

MO's in columns, AO's in rows

WO QNS WN =

Reduced overlap

WO -JONUS WN

N =

1
.4531
.4530

-.4147
-.4146
-.0384
-.0383
-1.3674
.1607
.4345
-.0743
1.2516
.1704
.4288
-.0753
.1158
.1608
.4233
-.0729

9

.0003
-.0003
-.0003

.0003

.0003
-.0003

. 0000
-.7903
-.0512

.1350

.0000

.4513
-.6647
-.0012

.0000

.3389

.7158
~-.1348

17
-.1611
-.1611
-.0936
~-.0936

.2546

.2546
-.2956

.1060
-.0848
~-.0080
-.1717

.1105
-.0695
-.0105

.4674

.1215
-.0814
-.0110

1
.6519
-.0433
.0014
~-.0068
-.0068
.0014
.7924
-.0473
-.0472

9
-.0472
~-.0473

2
.2172
.2174
.2836
.2838

-.5010
-.5010
-.6558
-.4232
-1759
.0502
-.8563
-.4287
.1663
.051¢
1.5120
-.4343
.1761
.0519
10
.1189
.1190
.1257
.1259
.0070
.0067
.0383
.3661
.2002
.0379
.0405
.3606
.1165
.0465
.0022
.2638
.5872
-.1082
18
.0395
.0395
.0395
.0395
.0395
.0395
.4040
.0005
-.0062
.0006
.4040
. 0051
.0035
-.0012
. 4040
-.0056
.0028
.0006

1

i

3
-.5290
-.5291
-.5290
-.5290
-.5291
-.5290

.6113
-.0358
-4404
.0427
.6113
-.3602
-.2447

.0861

.6113

.3960
-.1957
-.0434

11
.0767
.0764
.0649
.0646
.1413
.1413
.0246
.5288
.1784
.1062
.0208
.2272
.5481
.0228
.0454
-.2513

.0894

.0314

i
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-317.56912684 evV.

4

-.7081

.7080
~.4320
-4317
.2763
.2760
.0000
.1766
.1187
-0769
.0001
-.1080
-.0724
-.6569
-.0002
-.0691
-.0462

ury

.3494
.3495
.3377
.3378
.0116
.0117
.0000
.0617
.0415
.3773
.0000
.0599
.0400
-.3647
.0000
.0020
-.0014
-.0126

t

¢

population matrix, atom by

-.0433
.6519
-.0068
.0014
.0014
-.0068
. 7924
-.0472
-.0473

3
.0014
.0068
.6519
.0433
.0014
.0068
.0473
. 7924
.0472

4
-.0068
.0014
-.0433
.6520
-.0068
.0014
-.0472
. 7924
-.0473

.4200 -

.0898
.0900
.5682
.5683
.6581
.6582
.0001
-0224
.0150
.1368
.0001
.1420
.0951
.8642
.0001
-.1643
.1104
.0010

=

.1883
.1882
.2085
.2084
.3967
.3967
.0000
-.0333
-.0225
-.2033

.0000
-.0371
-.0247
-.2251
.0000
.0704
-0474
.4283

1

i

atom

-.0068
.0014
.0014
.0068
.6519
.0433
-.0473
.0472
.7924

-.5507
-.5506

.4089

.4089

.1418

.1417

.0400
~-.0230
1.1030
-.1177
-.0297
.5690
.5981
.1593
-.0103
.1521
.3418
.0128

.1867
.1867
.1867
.1867
.1867
.1867
.0265
.0299
.3676
.0356
.0265
.3007
.2042
.0718
-.0265

.3306
-.1633
-.0363

1

6
.0014
-.0068
-.0068
.0014
-.0433
.6519
-.0472
~-.0473
.7924

7
-.1541
-.1544
-.3997
-.3999

.5540
.5540
.0112
-.2622
.2923
.0105
.0290
-.7530
-.2951
.1563
-.0402
-1.0203
.4359
.1195

-.2136
.2136
.2136

-.2136

-.2136
.2136
.0000

-.0469

-.0315

-.2859
.0000

-.0469

-.0315

-.2859
-0000

-.0469

-.0315

-.2859

7
.7924
.7924

-.0473

-.0472

-.0473

-.0472

2.6780
.6763
.6762

-.5072
.5072
.5072

-.5072

-.5072
-5072
.0000
-0887
.0600
.5444
.0000
.0897
.0595
.5444
.0000
.0896
.0605
-5442

le

-.2010

-.2011
.2400
.2400

-.0390

-.0390

-.3690

-.0697

-.1190
.0245
-4405

-.0850

-.1141
.0265

-.0715

-.0734

-.1033
.0234

8
-.0473
-.0472

.7924
.7924
-.0472
-.0473
.6763
2.6780
.6762
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3 ~-.0472
4 -.0473
5 . 7924
6 .7924
7 .6762

8 .6762
9 2.6780

Reduced charge matrix, MO's in columns, atoms in rows
1 2 3 4 5 6 7 8
1 .1283 .0295 .2149% .2724 .0044 L1777 .0139 .1850
2 .1283 .0295 .2149 .2724 .0044 1776 .0140 .1850
3 .1075 .0503 .2149 .1014 .1754 .0980 .093¢ .1850
4 .1075 .0503 .2149 .1013 .1755 .0980 . 0937 .1850
5 .0009 .1569 .2149 .0415 .2353 .0118 .1798 .1850
6 .0009 .1569 .2149 .0414 .2354 .0118 .1798 .1850
7 .7467 .2710 .2369 .7674 .0124 .8444 .1057 .2967
8 .6465 .3712 .2369 .2855 .4942 .4848 .4653 .2967
° .1333 .8844 .2369 .1167 .6631 .0959 .8542 .2967
9 10 11 12 13 14 15 le

1 . 0000 .0301 .0125 .3021 .0878 .0929 .1484 .1672
2 . 0000 .0302 .0125 .3022 .0877 .0929 .1484 .1673
3 . 0000 .0337 .0090 .2822 .1076 .0929 .1484 .2383
4 .0000 .0338 .0089 .2824 .1075 .0929 .1484 .2384
5 .0000 .0001 .0425 .0003 .3895 .0929 .1484 .0063
6 . 0000 .0001 .0426 .0003 .3896 .0929 .1484 .0063
7 .6667 . 4402 .8079 .4290 .1246 .4808 .3700 .4572
8 .6667 .3659 .8821 . 4008 .1527 . 4808 .3700 .6118
9 .6667 1.0660 .1820 .0005 .5531 . 4808 .3699 .1072

17 18

1 .1074 .0255

2 .1073 .0255

3 .0362 .0255
4 .0362 .0255

5 .2683 .0255
6 .2683 .0255

7 .3270 .6156
8 .1723 .6156

9 .6769 .6156

Atom Net chg. Atomic orbital occupation for given MO occupation
s Px Py Pz Dx2-y2 Dz2 Dxy Dxz Dyz

H 1 .026 .974

H 2 .026 .974

H 3 .026 .974

H 4 .026 .974

H 5 .026 .974

H 6 .026 .974

c 7 -.052 1.183 1.153 .787 .929

c 8 ~.052 1.183 .907 1.044 .918

c 9 -.052 1.183 .855 1.086 .929

Reduced energy matrix, atom by atom

1 2 3 4 5 6
1 -8.8665 1.0310 -.0344 .16l16 .1616 -.0344
2 1.0310 -8.8664 .1616 -.0344 -.0344 .1616
3 ~.0344 .1616 ~8.8665 1.0310 -.0344 .1616
4 .1616 -.0344 1.0310 -8.8665 .1616 -.0344
5 .1616 -.0344 ~.0344 .1616 -8.8664 1.0310
6 -.0344 .1616 .1616 -.0344 1.0310 -8.8665
7 -19.5130 -19.5131 1.1875 1.1870 1.1874 1.1870
8 1.1875 1.1870 -19.5129 -19.5128 1.1870 1.1874
9 1.1870 1.1875 1.1870 1.1874 -19.5130 -19.5130

7 8 9
-19.5130 1.1875 1.1870
-19.5131 1.1870 1.1875

1.1875 -19.5129 1.1870
1.1870 -19.5128 1.1874
1.1874 1.1870 -19.5130
1.1870 1.1874 -19.5130
-38.3197 -16.8124 -16.8115
-16.8124 -38.3197 -16.8116
-16.8115 -16.8116 -38.3201

oot WwWwhr
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C3H6.HAO
C3H6
Atom sembolleri,sira numaralari, X,y ve z koordinatlari
H 1 -1.3760 .0600 -.9190
H 2 -1.3760 .0600 .9190
H 3 -1.3760 2.5590 .9190
H 4 -1.3760 2.5590 -.919%90
H 5 .7880 1.3090 .9180
H 6 .7880 1.3090 -.9190
(of 7 -1.0830 .5670 .0000
ol 8 -1.0830 2.0510 .0000
(od 9 .2020 1.3090 .0000
7 atomu icin dértyizll melezleme dizeyi
.5000 .8660 .0000 .0000
.5000 -.2887 .8165 .0000
.5000 -.2887 -.4082 .7071
.5000 -.2887 -.4082 ~-.7071
7 atomu icin déndirtlmis melezleme dizeyi
.5000 -.2329 -,4029 -.7304
.5000 -.2669 -.4619 .6822
.5000 -.3623 .7862 .0241
.5000 .8621 .0786 .0241
8 atomu icin ddrtyizld melezleme dizeyi
.5000 .8660 .0000 .0000
.5000 -.2887 .8165 .0000
.5000 -.2887 ~-.4082 .7071
.5000 -.2887 -.4082 -.7071
8 atomu icin déndiirilmiis melezleme dizeyi
.5000 -.2328 .4036 .7300
.5000 -.2663 .4617 -.6826
.5000 -.3630 -.7859 -.0237
.5000 .8621 -.0793 -.0237
9 atomu icin ddrtyiuzld melezleme dizeyi
.5000 .8660 .0000 .0000
.5000 -.2887 .8165 .0000
.5000 -.2887 -.4082 .7071
.5000 -.2887 -.4082 -.7071
9 atomu icin déndirilmis melezleme dizeyi

.5000 .4656 .0000 .7302
.5000 .5332 .0000 -.6824
.5000 -.4994 .7071 -.0239
.5000 -.4994 -.7071 -.0239

Ortalamayi k&segenden cikariyor.
h'uv=huv- (ortalama) *Suv
Ortalama= -13.799690 ev

h VIF de en yakin olmayan komsular arasi cizgiler ihmal edildi.

Tum atom ici cizgiler 1.0000kiiciik olacak sekilde Suv* (ortalama) ya
esitlenmistir.

Atom ici cizgileri degismedi.

C3H6 moleklilt icin b->1.49 alindi.

A0

da Hamilton Dizeyi
1 2 3 4

1 -13.5998 -3.2075 -.3293 -1.0136

2 ~3.2075 -13.5998 -1.0136 -.3293

3 -.3293 -1.0136 -13.5986 -3.2054

4 -1.0136 -.3293 -3.2054 -13.5986

5 ~.3290 -1.0144 -1.0145 -.3308 -

6 -1.0144 -.3290 -.3308 -1.0145

7 -15.0848 -15.0848 -2.8797 -2.8797

8 2.8884 2.8884 .3479 .3479

9 5.0024 5.0024 -2.3800 -2.3800
10 9.0667 -9.0667 -1.0968 1.0968
11 -2.8803 -2.8803 ~15.0832 -15.0832
12 .3497 .3497 2.8885 2.8885
13 2.3812 2.3812 -5.0024 -5.0024
14 1.0975 -1.0975 -9.0676 9.0676
15 -2.8805 -2.8805 -2.8811 -2.8811 -
16 1.8878 1.8878 1.8869 1.8869
17 1.4931 1.4931 -1.4909 -1.4909
18 1.0978 -1.0978 -1.0968 1.0968

° 10 11 12
1 5.0024 9.0667 -2.8803 .3497

5 6

-.3290 -1.0144
-1.0144 -.3290
-1.0145 -.3308
-.3308 -1.0145
13.6017 -3.2091
-3.2091 -13.6017
-2.8825 -2.8825
-2.2374 -2.2374
-.8890 -.8890
-1.0978 1.0978
-2.8818 -2.8818
-2.2374 -2.2374
.8891 .8891
-1.0969 1.0969
15.0876 -15.0876
-5.7761 -5.7761

.0001 .0001
-9.0670 2.0670
13 14

2.3812 1.0975

7
-15.0848
-15.0848

~-2.8797
-2.8797
-2.8825
-2.8825
-21.3981
-.0009
.0000
.0000
-13.7090
.0005
11.0408
.0000
-13.7108
9.5602
5.5216
.0000

15
-2.8805

8
2.8884
2.8884

.3479
.3479
~2.2374
-2.2374
-.0009
-11.4008
-.0014
.0000
-.0011
-4.2238
.0009
.0000
-9.5640
3.9169
4.6974
.0000
16
1.8878
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2 5.0024 -9.0667 -2.8803 .3497
3 -2.3800 -1.0968 -15.0832 2.8885
4 -2.3800 1.0968 -15.0832 2.8885
5 -.8890 -1.0978 -2.8818 -2.2374
6 -.8890 1.0978 -2.8818 -2.2374
7 .0000 .0000 -13.7090 .0005
8 -.0014 .0000 -.0011 -4.2238
9 -11.3990 .0000 -11.0387 -.0018
10 .0000 -11.3976 .0000 .0000
11 -11.0387 .0000 -21.3953 -.0006
12 -.0018 .0000 -.0006 -11.4029
13 6.6294 .0000 .0000 .0013
14 .0000 -4.2196 .0000 .0000
15 -5.5206 .0000 ~13.7105 -9.5639
16 4.6986 .0000 9.5607 3.9176
17 -1.5087 .0000 -5.5190 -4.6996
18 .0000 -4.2203 .0000 .0000
17 18
1 1.4931 1.0978
2 1.4931 -1.0978
3 -1.4809 -1.0968
4 -1.4909 1.0968
5 .0001 -9.0670
6 .0001 9.0670
7 5.5216 .0000
8 4.6974 .0000
9 ~1.5087 .0000
10 .0000 -4.2203
11 ~5.5190 .0000
12 -4.6996 . 0000
13 -1.5087 .0000
14 .0000 -4.2199
15 .0004 .0000
16 .0005 .0000
17 -11.4001 .0000
18 .0000 -11.3977
Melezlenmis AO da Hamilton Dizeyi
1 2 3 4
1 -13.5998 -3.2075 -.3293 -1.0136
2 -3.2075 -13.5998 -1.0136 -.3293
3 -.3293 -1.0136 -13.5986 -3.2054
4 -1.0136 -.3293 -3.2054 -13.5986
5 -.3290 -1.0144 -1.0145 ~.3308
6 -1.0144 -.3290 -.3308 -1.0145
7 -16.8525 -3.6086 .2392 -1.3629
8 -4.4384 ~16.80983 -1.1817 .3148
) ~4.4377 -4.8742 -3.4635 -3.4107
10 -4.4409 -4.8774 -1.3534 -1.3006
11 .2406 -1.3618 -16.8524 -3.6129
12 ~1.1829 .3153 -4.4312 -16.8098
13 -3.4645 -3.4124 -4.4434 -4.8739
14 -1.3537 -1.3016 -4.43%4 -4.8699
15 .2404 -1.3628 -1.3629 .2390
16 -1.1827 .3156 .3141 -1.1829
17 -1.3535 -1.3010 -3.4109 -3.4634
18 -3.4651 -3.4126 -1.3024 ~1.3549
9 10 11 12
1 -4.4377 -—4.4409 .2406 -1.1829
2 -4.8742 -4.8774 -1.3618 .3153
3 -3.4635 -1.3534 -16.8524 -4.4312
4 -3.4107 -1.3006 -3.6129 -16.8098
5 -1.3559 -3.4665 -1.3621 .3142
6 -1.3030 -3.4136 .2395 -1.1833
7 -2.4996 -2,4992 1.9672 -2.2535
8 -2.4996 -2.4990 -2.2501 1.9215
9 -13.8978 -2.5004 -3.8656 -3.1492
10 -2.5004 -13.9011 ~.6498 -.0327
11 -3.8656 -.6498 -13.8987 -2.4995
12 -3.1492 -.0327 -2.4995 -13.8989
13 -16.7538 -7.2860 -2.4988 -2.4987
14 -7.2973 -7.4775 -2.4980 -2.4978
15 -.6545 -3.8715 -2.5318 1.9536
16 -.0339 -3.1515 1.9534 -2.0092
17 -7.4763 -7.2912 -3.7202 -3.2902
18 ~7.2962 -16.7550 -.5037 -.1725

2.3812
~-5.0024
-5.0024

.8891
.8891
11.0408
.0009
6.6294

. 0000
.0000
.0013
-11.4003
.0000

5.5212
-4.6987
-1.5087

.0000

5
-.3290
-1.0144
-1.0145
-.3308
-13.6017
-3.2091
.2398
-1.1823
-1.3559
-3.4665
-1.3621
.3142
-1.3014
~-3.4142
-16.8540
-4.4367
-4.4422
-4.4423

13
-3.4645
-3.4124
~4.4434
-4.8739
-1.3014
-1.3535
~-3.8728
-3.1510
-16.7538
-7.2860
-2.4988
-2.4987
-13.8984
-2.4990
-.5052
-.1699
~7.2918
~-7.4787

-1.0975
-9.0676
9.0676
-1.0969
1.0969
.0000
.0000
.0000
-4.2196
.0000
.0000
.0000
-11.3993
.0000
.0000
.0000
-4.2199

6
-1.0144
-.3290
-.3308
-1.0145
-3.20091
-13.6017
-1.3638
.3155
-1.3030
-3.4136
.2385
-1.1833
-1.3535
-3.4663
-3.6125
16.8110
-4.8757
-4.8759
14

-1.3537
-1.3016
~-4.4394
-4.8699
-3.4142
-3.4663
-.6537
-.0317
-7.2973
-7.4775
-2.4980
~-2.4978
-2.4990
~13.9016
-3.7239
-3.2886
-16.7630
-7.3003

-2.8805
-2.8811
-2.8811
-15.0876
-15.0876
-13.7108
-9.5640
~5.5206
.0000
-13.7105
-9.5639
' 5.5212
.0000
-21.4029
.0012
.0004
.0000

7
-16.8525
-3.6086
.2392
-1.3629
.2398
-1.3638
-13.8982
-2.5007
-2.4996
-2.4992
1.9672
-2.2535
-3.8728
-.6537
1.9683
-2.2523
-.6533
-3.8705

15
.2404
-1.3628
-1.3629
.2390
16.8540
-3.6125
1.9683
-2.2503
-.6545
-3.8715
-2.5318
1.9536
-.5052
-3.723%
13.8991
-2.5014
-2.5004
-2.5010

1.8878
1.8869
1.8869
-5.7761
-5.7761
9.5602
3.9169
4.698¢6
.0000
9.5607
3.9176
-4.6987
.0000
.0012
-11.4004
.0005
.0000

8
—-4.4384
-16.8093
-1.1817
.3148
-1.1823
.3155
-2.5007
-13.8983
~2.4996
-2.4990
-2.2501
1.9215
-3.1510
-.0317
-2.2503
1.9225
~-.0304
-3.1471

16
~1.1827
.3156
.3141
-1.1829
-4.4367
-16.8110
-2.2523
1.9225
-.0339
-3.1515
1.9534
-2.0092
-.1699
-3.2886
-2.5014
-13.8992
-2.5002
-2.5009



17
1 -1.3535
2 -1.3010
3 -3.4109
4 -3.4634
5 -4.4422
6 -4.8757
7  -.6533
8  -.0304
9 -7.4763
10 -7.2912
11 -3.7202
12 -3.2902
13 -7.2918
14 -16.7630
15  -2.5004
16 -2.5002
17 -13.9015
18  -2.5014
h'=h- (alfa)*s
1
1 .1999
2 -1.3486
3 -.1403
4 -.4272
5  -.1400
6  -.4280
7 -7.5801
8 -2.9976
9 -2.9991
10 -3.0001
11 -.1704
12 -.6952
13 -1.5387
14 -.7592
15 -.1701
16  -.6950
17 -.7601
18 -1.5387
9
1 -2.9991
2 -3.1602
3 -1.5372
4  -1.5177
5  -.7610
6 -.7415
7 -2.4996
8 -2.4996
9  -.0981
10 -2.5004
11 -2.7443
12 -2.4557
13 -8.1041
14 -4.3654
15  -.9331
16  -.6737
17  -3.5957
18  -4.3659
17
1 -.7601
2 -.7407
3 -1.5176
4 -1.5370
5 -3.0016
6 -3.1617
7  -.9312
8  -.6705
9 -3.5957
10 -4.3646
11 -2.6993
12 -2.4989
13 -4.3629
14 -8.1092
15  -2.5004
16 -2.5002

18
-3.4651
-3.4126
-1.3024
-1.35498
-4.4423
-4.8759
-3.8705
-3.1471
-7.2962

-16.7550
-~.5037
-.1725

-7.4787
-7.3003
-2.5010
-2.5009
-2.5014
-13.9014

2
-1.3486
.1999
-.4272
-.1403
-.4280
-.1400
-2.6914
-7.5640
-3.1602
-3.1613
-.7613
-.1427
-1.5194
-.7400
-.7616
-.1422
~-.7407
-1.5183

10
-3.0001
-3.1613
-.7598
-.7403
-1.5394
-1.5199
-2.4992
~2.4990
-2.5004
-.1014
-.9295
-.6714
-4.3615
-3.5986
-2.7477
-2.4575
~4.3646
-8.1058

18
-1.5387
-1.5193
-.7421
-.7614
-3.0017
-3.1618
~2.7469
-2.4551
~4.3659
-8.1058
-.8857
-.7158
-3.5968
-4.3677
-2.5010
~2.5009

-.1403
-.4272

.2010
1.3466
-.4280
-.1417
~.1711
-.6943
-1.5372

-.7598
-7.5799
-2.9941
-3.0008
-2.9990

-.7616

-.1436
-1.5176

-.7421

-.1704
-.7613
-7.579%
-2.6921
-.7615
-.1713
.4365
~.7938
-2.7443
-.9295
-.0990
~2.4995
-2.4988
-2.4980
-.9490
.5008
-2.6993
-.8857
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4
-.4272
-.1403

-1.3466
.2010
-.1417
-.4280
-.7612
-.1430
-1.5177
-.7403
-2.6921
-7.5641
-3.1597
-3.1580
-.1715
-.6952
-1.5370
-.7614

-.6952
-.1427
-2.9941
-7.5641
~.1436
-.6954
~.7957
.5587
-2.4557
-.6714
-2.4995
-.0992
-2.4987
-2.4978
.5004
-.6521
~2.4989
-.7158

~.1400
-.4280
~.4280
-.1417
.1880
-1.3502
-.1714
-.6960
-.7610
-1.5394
-.7615
-.1436
-.7402
-1.5211
-7.5815
-2.9976
-3.0016
-3.0017

-1.5387
-1.5194
-3.0008
-3.1597

-.7402

~.7594
-2.7481
-2.4569
-8.1041
-4.3615
-2.4988
-2.4987

-.0988
-2.4990

-.8864

-.7148
-4.3629
-3.5968

6
-.4280
-.1400
-.1417
-.4280

-1.3502
.1980
-.7631
~.1434
-.7415
-1.5199
-.1713
-.6954
-.7594
-1.5403
-2.6935
~7.5655
-3.1617
-3.1618

14

-.7592
~-.7400
-2.9990
-3.1580
-1.5211
~1.5403
-.9318
-.6713
-4.3654
-3.5886
-2.4980
-2.4978
-2.4990
-.1020
-2.7023
-2.4997
-8.1092
-4.3677

-7.5801
-2.6914
-.1711
-.7612
-.1714
-.7631
-.0985
-2.5007
-2.4996
-2.4992
.4365
-.7957
-2.7481
-.9318
.4369
-.7952
-.9312
-2.7469

-.1701
-.7616
-.7616
-.1715
-7.5815
-2.6935
.4369
-.7940
-.9331
-2.7477
~.9490
.5004
-.8864
-2.7023
-.0994
-2.5014
-2.5004
-2.5010

-2.9976
-7.5640
-.6943
-.1430
-.6960
-.1434
-2.5007
~.0987
-2.4996
-2.4990
-.7938
.5587
-2.4569
-.6713
-.7%40
.5597
-.6705
-2.4551

-.6950
-.1422
-.1436
-.6952
-2.9976
-7.5655
-.7952
.5597
~-.6737
-2.4575
.5008
-.6521
~.7148
-2.4997
-2.5014
-.0995
-2.5002
-2.5009
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VIF(kulakli) e Karsilik Hamilton Dizeyi

17 -.1018 -2.5014
18 -2.5014 -.1017
1 2
1 .1999 .0000
2 .0000 .1999
3 .0000 .0000
4 .0000 .0000
5 .0000 .0000
6 .0000 .0000
7 -7.5801 .0000
8 .0000 -7.5640
9 .0000 .0000
10 .0000 .0000
11 .0000 .0000
12 .0000 .0000
13 .0000 . 0000
14 .0000 . 0000
15 .0000 .0000
16 .0000 .0000
17 .0000 .0000
18 .0000 . 0000
9 10
1 .0000 .0000
2 .0000 .0000
3 .0000 .0000
4 .0000 .0000
5 .0000 .0000
6 .0000 .0000
7 -2.4996 -2.4992
8 -2.4996 -2.49%0
9 -.0981 -2.5004
10 -2.5004 -.1014
11 .0000 .0000
12 .0000 .0000
13 -8.1041 .0000
14 .0000 .0000
15 .0000 .0000
16 .0000 .0000
17 .0000 .0000
18 .0000 -8.1058
17 18
1 .0000 .0000
2 .0000 .0000
3 .0000 .0000
4 .0000 .0000
5 .0000 .0000
6 .0000 .0000
7 .0000 .0000
8 . 0000 . 0000
S .0000 .0000
10 .0000 -8.1058
11 .0000 .0000
12 .0000 .0000
13 .0000 .0000
14 -8.1092 .0000
15 -2.5004 -2.5010
16 -2.5002 -2.5009
17 -.1018 -2.5014
18 -2.5014 -.1017
VIF (kulaksiz)
1 2
1 .0000 .0000
2 .0000 .0000
3 .0000 .0000
4 .0000 .0000
5 .0000 .0000
6 .0000 .0000
7 -7.5801 .0000
8 .0000 -7.5640
9 .0000 .0000
10 .0000 .0000
11 .0000 .0000
12 .0000 .0000
i3 .0000 . 0000

3
-0000
.0000
.2010
.0000
-0000
.0000
.0000
.0000
. 0000
.0000

~-7.5799
.0000
.0000
.0000
.0000
.0000
.0000
.0000

11

.0000
.0000
-7.5799
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-.0990
-2.4995
~2.4988
-2.4980
.0000
.0000
.0000
.0000

4
.0000
.0000
.0000
.2010
.0000
.0000
.0000
.0000
.0000
.0000
.0000

-7.5641
.0000
.0000
.0000
.0000
.0000
.0000

12
.0000
.0000
.0000

-7.5641
.0000
.0000
.0000
.0000
.0000
.0000

-2.4995

-.0992

-2.4987

-2.4978
.0000
.0000
.0000
.0000

e Karsilik Hamilton Dizeyi

3
.0000
.0000
.0000
.0000
-0000
.0000
.0000
.0000

.0000

.0000

-7.5799

. 0000

. 0000

4
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

-7.5641
.0000

5
.0000
.0000
.0000
-0000
.1980
.0000
-0000
.0000
.0000
.0000
-0000
.0000
.0000
.0000

-7.5815
.0000
.0000
.0000

13
.0000
.0000
.0000
-0000
.0000
.0000
.0000
.0000

-8.1041
.0000

-2.4988

-2.4987

-.0988

-2.4990
-0000
.0000
.0000
.0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

6
.0000
-0000
.0000
.0000
.0000
.1980
-0000
.0000
.0000
-0000
.0000
.0000
.0000
.0000
.0000

-7.5655
.0000
.0000

14
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

-2.4980

-2.4978

-2.4990

-.1020
.0000
.0000

-8.1092

.0000

6
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

7
~7.5801
.0000
.0000
.0000
.0000
.0000
-.0985
-2.5007
-2.499%6
-2.4992
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
-0000
15
.0000
.0000
-0000
.0000
-7.5815
.0000
.0000
.0000
.0000
.0000
-0000
.0000
.0000
.0000
-.0994
-2.5014
-2.5004
-2.5010

-7.5801
.0000
.0000
.0000
.0000
.0000
.0000

-2.5007

-2.4996

-2.4992
.0000
.0000
.0000

8
.0000
-7.5640
.0000
.0000
-0000
.0000
-2.5007
-.0987
-2.4996
-2.4990
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
16

-0000
.0000
-0000
.0000
.0000
-7.5655
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
~2.5014
-.0995
-2.5002
-2.5008

.0000
-7.5640
.0000
.0000
.0000
.0000
-2.5007
.0000
-2.4996
~-2.4990
.0000
.0000
.0000



-3.91706312

.0000
.0000
-0000
.0000
. 0000
11
.0000
.0000
-7.5799
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-2.4995
-2.4988
-2.4980
.0000
.0000
.0000
.0000
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.0000
.0000
.0000
.0000
.0000
12
.0000
.0000
.0000
-7.5641
.0000
.0000
.0000
.0000
.0000
.0000
~-2.4995
.0000
-2.4987
-2.4978
.0000
.0000
.0000
.0000

.0000
-7.5815
.0000
.0000
.0000
13
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-8.1041
.0000
-2.4988
-2.4987
.0000
-2.4990
.0000
.0000
.0000
.0000

.0000
.0000
-7.5655
.0000
. 0000
14
.0000
-0000
.0000
.0000
.0000
-0000
.0000
.0000
.0000
-gooo
-2.4980
-2.4978
-2.4990
.0000
.0000
.0000
-8.1092
.0000

HAO dan gelen bzdegerler

14 .0000 .0000
15 .0000 .0000
16 .0000 .0000
17 .0000 .0000
18 .0000 .0000
9 10
1 .0000 .0000
2 .0000 .0000
3 .0000 .0000
4 .0000 .0000
5 .0000 .0000
6 .0000 .0000
7 -2.4996 -2.4992
8 -2.4996 -2.4990
9 .0000 -2.5004
10 -2.5004 .0000
11 .0000 -0000
12 .0000 .0000
13 -8.1041 .0000
14 .0000 .0000
15 .0000 .0000
16 .0000 .0000
17 .0000 .0000
18 .0000 -8.1058
17 18

1 .0000 .0000
2 .0000 .0000
3 . 0000 .0000
4 .0000 .0000
5 .0000 .0000
6 .0000 .0000
7 .0000 .0000
8 .0000 .0000
9 .0000 .0000
10 .0000 -8.1058
11 .0000 .0000
12 .0000 .0000
13 .0000 .0000
14 -8.1092 .0000
15 -2.5004 -2.5010
16 -2.5002 -2.5009
17 .0000 -2.5014
18 ~-2.5014 .0000
EHT den gelen &zdegerler
37.7783000

37.7778000

16.3662000

9.74360000

9.74350000

6.71810000

6.71800000

1.55430000
-3.39410000
-13.1973000
-13.1973000
-14.9333000
-14.9333000
-15,3888000
-16.6922000
-21.0413000
~21.0414000
-28.3593000

EHTD (kulakli)

30.0758943

30.0625822

29.0571101

29.0509552

20.7545879

20.3422699

18.7141345

14.5983324

14.5886850
-3.49849728

37.7783031
37.7778005
16.3662000
9.74360093
9.74349992
6.71810164
6.71799998
1.55430040
-3.39410024
-13.1972992
-13.1973008
-14.9332999
-14.9333000
-15.3888005
-16.6922005
-21.0413007
-21.041399%4
-28.3592996

29.9492114
29.9335662
29.1907848
29.1803232
20.5698316
20.5370987
18.5599215
14.6340714
14.6254943
-3.55952063
-3.94567594

EHTD (kulaksiz)

~-7.5815

-2.5014
-2.5004
-2.5010

.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
16
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000
.0000 -~7.5655
.0000 . 0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 -2.5014
.0000
-2.5002
-2.5009
Ei-alfa
51.57792902
51.5774902
30.1658902
23.54329%902
23.5431902
20.5177902
20.5176902
15.3539902
10.4055902
.602390247
.602390247
-1.13360975
-1.13360975
-1.58910975
~-2.892509875
-7.24160975
-7.24170875
-14.5596098
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-4.62789391 ~4.61403604
~4.62941840 -4.61537994
-4.79341852 -4.85468863
-4.79780435 -4.85862766
-6.83282371 -6.76931534
-9.86423460 -9.71201761
-9.86839704 -9.71643047
Sekil 3.8

Sekil 3.8°de bilgisayar yazihm ile elde edilen resim (nicel yolla), Sekil 3.9°da da hamilton
dizeyindeki DN'ler arasindaki etkilesim degerlerini gosteren resim goriilmektedir.
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Sekil 3.9

C4HS8.LOG

HyperChem log start -- Mon Aug 17 15:08:20 1998.
Geometry optimization, MolecularMechanics, molecule = AC4H8.HIN.

mmplus
PolakRibiere optimizer
Default parameters being used...

Energy=37.624008 Gradient=0.000082 Converged=NO (14 cycles 37 points).
Energy=37.624008 Gradient=0.000082 Converged=YES (14 cycles 37 points).

Bond=0.693171 Angle=27.0993 Dihedral=7.83146 vdw=2.75102 Stretch-bend=-
0.750859 Electrostatic=0.

Single Point, SemiEmpirical, molecule = AC4HS8.HIN.

ExtendedHuckel
Extended-Huckel Calculation:
Singlet State Calculation
Number of Electrons = 24

Starting Extended-Huckel calculation with 24 orbitals

Charge on the System = 0

Total Orbitals = 24

Number of Double Occupied Levels = 12
Unweighted Huckel Constant = 1.7500000

d Orbitals on Si...Cl If Any Not Included

Energy=-9760.980110

sum of One-Electron Energies =
Sum of One-Electron Energies =

EIGENVALUES (eV)

-9760.9801101 (kcal/mol)
~15.555599397 {(a.u.)

-28.600451 -23.002892 ~23.002890 -19.296377 -16.709557
-15.753570 -15.454629 -15.454627 -14.266479 -14.087556
-13.002453 -13.002449 -0.30099%6 0.669149 0.669155
1.173519 6.093113 6.093122 7.727725 11.309024
15.196871 25.484488 25.484507 48.779808
ATOMIC ORBITAL ELECTRON POPULATIONS
1.216356 0.947739 0.950134 0.931594 1.216356
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0.950495 0.948079 0.930893 1.216356 0.950495
0.948079 0.930893 1.216356 0.947739 0.950134
0.931594 0.977089 0.977089 0.977089 0.977089
0.977089 0.977089 0.977089 0.977089
NET CHARGES ANE COORDINATES
Atom 2 Charge Coordinates(a.u.)
X Y b4
1 6 -0.045823 ~3.66515 3.27121 0.06407
2 6 -0.045823 -0.71613 3.28968 -0.06372
3 6 -0.045823 ~3.64037 0.32306 0.20952
4 6 -0.045823 ~0.69136 0.34153 0.08173
5 1 0.022911 -4.55308 3.98790 -1.65743
6 1 0.022911 -4.40537 4.15853 1.77590
7 1 0.022911 0.15824 4.18712 1.57815
8 1 0.022911 0.01054 4.01649 -1.85519
9 1 0.022911 -4,51475 -0.57438 -1.43235
10 1 0.022911 ~4.36704 ~-0.40375 2.00099
11 1 0.022911 0.04887 -0.54579 -1.63010
12 1 0.022911 0.19658 -0.37516 1.80323

Alpha: Orbital Index = 1 Orbital Energy = -28.600451(eV)
HyperChem log stop —-—- Mon Aug 17 15:09:05 1998.

C4HS.INP
c4h8
8 4 0 0 © 00000 1.75
-2.413132 2.113587 -.878438
-2.334846 2.204021 .941227
.083867 2.219173 .836419
.005586 2.128740 -.983251
-2.392817 -.304421 -.759145
-2.314531 -.213987 1.060525
.025901 -.289269 -.863953
.104187 -.198835 .955712
-1.942529 1.733741 .033957
-.379549 1.743530 -.033772
-1.929396 .171222 .111046
-.366421 .181011 .043317
cccc
C4H8.0UT
C4HS8
Extended Hueckel calculation
input geometry
Atom X y z | S | P
n exp coul n exp coul
H 1 -2.413 2.114 -.878 1 1.300 -13.600
H 2 -2.335 2.204 .941 1 1.300 -13.600
H 3 .084 2.219 .836 1 1.300 -13.600
H 4 .006 2.129 -.983 1 1.300 -13.600
H 5 -2.393 -.304 -.759 1 1.300 -13.600
H 6 -2.315 -.214 1.061 1 1.300 -13.600
H 7 .026 -.289 -.864 1 1.300 -13.600
H 8 .104 -.199 .956 1 1.300 -13.600
cC 9 -1.943 1.734 .034 2 1.625 -21.400 2 1.625 ~11.400
c 10 -.380 1.744 -.034 2 1.625 -21.400 2 1.625 -11.400
c 11 -1.929 .171 .111 2 1.625 -21.400 2 1.625 -11.400
c 12 -.366 .181 .043 2 1.625 -21.400 2 1.625 -11.400
Charge = O iprint = 0 Hueckel constant = 1.750
Distance matrix
1 2 3 4 5 6 7 8
1 .0000 1.8236 3.0310 2.4210 2.4210 3.0310 3.4239 3.8792
2 1.8236 .0000 2.4210 3.0310 3.0310 2.4210 3.8792 3.4239
3 3.0310 2.4210 .0000 1.8236 3.8792 3.4239 3.0310 2.4210
4 2.4210 3.0310 1.8236 .0000 3.4239 3.8792 2.4210 3.0310
5 2.4210 3.0310 3.8792 3.4239 .0000 1.8236 2.4210 3.0310
6 3.0310 2.4210 3.4239 3.8792 1.8236 .0000 3.0310 2.4210
7 3.4239 3.8792 3.0310 2.4210 2.4210 3.0310 .0000 1.8236



8 3.8792
9 1.0946
10 2.2329
11 2.2329
12 2.9620
9
1 1.094¢
2 1.0946
3 2.2329
4 2.2329
5 2.2329
6 2.2329
7 2.8620
8 2.9620
9 .0000
10 1.5645
11 1.5645
12 2,2125
Overlap matrix
1
1 1.0000
2 .1380
3 .0157
4 .0490
5 .0490
6 . 0157
7 .0073
8 .0030
9 .4898
10 -.2106
11 .1700
12 -.4083
13 . 0908
14 -.1066
15 .0194
16 ~-.0443
17 .0908
18 ~-.0253
19 .1018
20 -.0519
21 .0237
22 -.0224
23 .0212
24 -.0101
9
1 .4898
2 .4898
3 .0908
4 .0908
5 .0908
6 .0908
7 .0237
8 .0237
9 1.0000
10 .0000
11 .0000
12 . 0000
13 .3296
14 -.3561
15 -.0022
16 .0154
17 .3296
18 -.0030
19 .3560
20 -.0176
21 .1238
22 -.1114
23 .1097
24 -.0007
17
1 . 0908
2 .0908
3 .0238
4 .0237
5 .4898

3.4239
1.0946
2.2329
2.2329
2.9620
10

2.2329
2.2329
1.094¢
1.094¢
2.9620
2.9620
2.2329
2.2329
1.5645

.0000
2.2125
1.5645

2
.1380
1.0000
-0490
.0157
.0157
.0490
.0030
.0073
.4898
~-.1756
.2105
.4060
.0908
-.1025
.0241
.0511
.0908
-.0212
.1065
. 0435
.0237
-.0216
-0222
.0098

10
-.2106
-.1756
.1062
.1021
-.0236
-.0195
.0216
.0224
.0000
1.0000
.000C0
.0000
.3561
-.3258
-.0032
.0221
.0030
.1838
.0043
-.0002
.1114
-.0688
.1199
-.0007

18
-.0253
-.0212
.0221
.0212
-.2074

2.4210
2.2329
1.0%46
2.9620
2.2329

2.2329
2.2329
2.9620
2.9620
1.094¢
1.0846
2.2329
2.2329
1.5645
2.2125

.0000
1.5645

.0157
.0490
1.0000
.1380
.0030
.0073
.0157
.0490
.0908
.1062
.0254
.0420
.4898
.2074
.2129
.3894
.0238
.0221
.0224
.0080
.0908
.0236
.1068
.0416

.1700
.2105
.0254
.0207
-.1068
-.1021
-.0222
-.0212
.0000
.0000
1.0000
.0000
.0022
-.0032
.1838
.0001
-.3560
.0043
-.3255
.0251
-.1097
.1198
-.0652
.0007

.1018
.1065
.0224
.0215
~.2129
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3.0310
2.2329
1.0946
2.9620
2.2329

2.9620
2.9620
2.2329
2.2329
2.2329
2.2329
1.0946
1.094¢
2.2125
1.5645
1.5645

.0000

.0480

. 0157

.1380
1.0000
.0073
.0030
.0490
.0157
.0908
.1021
.0207
.0533
.4898
.1723
.1724
.4249
.0237
.0212
.0215
.0120
.0908
.0195
.1021
.0538

.4083
.4060
.0420
-.0533
.0416
.0538
.0098
.0101
.0000
.0000
.0000
1.0000
~.0154

.0221

.0001

.1829

.0176
-.0002

.0251

.1826

. 0007
-.0007
.0007
.0528

-.0519
.0435
.0080

-.0120

-.3894

3.0310
2.2329
2.9620
1.0946
2.2329

2.4210
2.2329
2.9620
1.0946
2.232¢9

.0157
.0490
.0073
-0030
.1380
1.0000
.0157
.04%0
.0908
-.0195
-.1021
.0538
.0237
-.0212
-.0215
.0120
.4898
-.1723
-.1724
.4249
.0908
-.1021
-.0207
-0533

-.1066
-.1025
.2074
.1723
-.0221
-.0212
.0212
.0253
-.3561
-.3258
-.0032
.0221
.0000
1.0000
.0000
.0000
-.1085
~-.0648
-.1194
.0110
.0030
.1838
.0043
-.0002

-.0224
-.0216
.0236
.0195
-.1062

1.8236
2.9620
2.2329
2.2328
1.0946

.0073
.0030
.0157
.0490
.0490
.0157
1.0000
.1380
.0237
.0216
-.0222
-.0098
.0908
.0212
-.1065
~.0435
.0908
.1025
-.0241
-.0511
.4898
.1756
-.2105
-.4060

.0194
.0241
.2129
.1724
-.0224
-.0215
~.1065
-.1018
-.0022
-.0032
.1838
.0001
.0000
.0000
1.0000
.0000
-.1111
-.1194
-.0682
.0112
-.3560
.0043
-.3255
.0251

.0212
.0222
.1068
.1021
-.0254

.0000
2.9620
2.2329
2.2329
1.0946

.0030
.0073
.0490
.0157
.0157
-0490
.1380
1.0000
-0237
.0224
-.0212
.0101
.0808
.0253
-.1018
.0519
.0908
.1066
-.0194
.0443
-4898
.2106
-.1700
.4083

-.0443
.0511
.3894

-.4249

-.0080
.0120

—-.0435
.0519
.0154
.0221
.0001
.1829
.0000
.0000
.0000

1.0000
.0102
.0110
.0112
.0518
.017¢

-.0002
.0251
.1826

-.0101
.0098
.0416

-.0538

-.0420
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24

.4898 -.1723
.0908 .1025
.0908 .1066
.3296 -.0030
.0030 .1838
-.3560 .0043
.0176 -.0002
.1238 .1095
-.1095 ~-.0648
-.1111 -.1194
.0102 .0110
1.0000 .0000
-0000 1.0000
.0000 .0000
.0000 .0000
.3296 .3561
-.3561 -.3258
-.0022 -.0032
.0154 .0221

-.1724
~.0241
-.0194
.3560
-0043
-.3255
.0251
L1111
-.1194
-.0682
-0112
.0000
. 0000
1.0000
.0000
.0022
-.0032
.1838
.0001

starting main calculations
Results of calculation
Energy levels (eV)

E(
E(
E(
E(
E(
E(
E(
E(
E(
E{
E(
E(

11)
12)

~J
I L | S T | 1 I A

48.21162
25.20394
25.20352
15.04240
11.17790
7.62402
6.00381
6.00360
1.11936
.60444
.60439
-.36264

C4H8

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-0000
.0000
.0000
.0000

Sum of one-electron energies =
Wave Functions
MO's in columns, AO's in rows

e
WNHROWD IO LT WN -

[T
oo

17

=
© ©

MO
WP o

oVl WN

(=3

1 2
.2917 -.5745
.2917 -.5745

-.2917 ~.0008
-.2917 -.0008
-.2917 .0008
-.2917 .0008
.2917 .5745
.2917 .5745
-1.0429 1.0604
-.2529 -.1117
.2492 .1092
-.0015 ~-.0006
1.0429 .0014
-.2487 .3308
-.2523 -.3256
.0232 .0019
1.042¢9 -.0014
.2487 .3308
.2523 -.3256
-.0232 .0019
~-1.0429 -1.0604
.2529 -.1117
-.2492 .1092
.0015 -.0006

9 10

.4335 .3093
-.4336 .3093
-.4336 .0532

.4336 .0532

.4336 -.0532
-.4336 -.0532

.4336 -.3093
-.4336 -.3093

.0000 .1530

.0206 .5013

3
-.0008
-.0008

.5745
.5745
-.5745
~.5745
.0008
.0008
.0014
.3250
.3300
-.0304
-1.0604
-.1090
-.1114
.0102
1.0604
-.1090
-.1114
.0102
-.0014
.3250
.3300
-.0304

11

~-.0532
-.0532
.3093
.3093
-.3093
-.3083
.0532
.0532
~.0263
-.4769
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.4249
-.0511
.0443
~-.0176
~.0002
.0251
.1826
-.0102
.0110
.0112
.0518
.0000
.0000
. 0000
1.0000
-.0154
.0221
.0001
.1828

E( 13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)

E{
E(
E(
E{
E(
E{
E(

-423.26671234

.4568
.4568
.4568
.4568
.4568
.4568
.4568
.4568
-.5133
.2664
-.2625
.0016
-.5133
-.2620
-.2658
.0245
-.5133
.2620
.2658
-.0245
-.5133
-.2664
.2625
-.0016

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
~.5302

.0908 -.1021
-4898 .1756
.4898 .2106
.1238 -.1114
.1114 -.0688
-.1097 .1199
. 0007 -.0007
.3296 ~-.0030
.0030 .1838
-.3560 .0043
.0176 -.0002
.3296 -.3561
.3561 -.3258
.0022 -.0032
-.0154 .0221
1.0000 .0000
.0000 1.0000
-0000 .0000
.0000 .0000
= -13.00859
= -13.00860
= -14.08497
= -14.27311
= -15.45493
= ~15.45494
= -15.75112
= -16.70425
= -19.30053
= -23.00222
= -23.00224
= -28.58788
ev.
5 6
-.4296 -.3652
.4296 -.3652
-.4285 .3652
.4295 .3652
.4295 .3652
-.4295 .3652
-.4295 -.3652
.4296 -.3652
.0000 .0297
-.0308 -.5148
-.0355 .5072
-.7150 -.0031
.0000 -.0297
.0308 -.5062
.0355 -.5136
.7150 .0473
.0000 ~-.0297
.0308 .5062
.0355 .5136
.7150 -.0473
.0000 .0297
-.0308 .5148
-.0355 -.5072
-.7150 .0031
13 14
-.0155 -.1801
-.0155 -.1801
-.1801 .0155
-.1801 .0155
.1801 -.0155
.1801 -.0155
.0155 .1801
.0155 .1801
.0078 .0904
.3318 .2622

-.0207
-.2105
-.1700
.1097
.1199
-.0652
.0007
.3560
.0043
-.3255
.0251
~-.0022
-.0032
.1838
.0001
.0000
.0000
1.0000
.0000

2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000

7
-.6139
.6139
.0072
-.0072
.0071
-.0071
.6139
-.6139
.0000
-.0365
-.0421
-.8481
.0000
-.0004
~-.0005
-.0099
.0000
.0004
.0005
.0099
.0000
.0365
.0421
.8481
15
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-.2901

.0533
-.4060
.4083
-.0007
-.0007
.0007
.0528
-.0176
-.0002
.0251
-1826
.0154
.0221
.0001
.1829
.0000
.0000
.0000
1.0000

.0072
.0072
.6139
.6139
.613%
.6139
-.0072
.0072
.0000
.0004
.0005
. 0099
.0000
.0365
.0421
.8481
.0000
.0365
.0421
.8481
.0000
-.0004
-.0005
-.0099

[

-.2594
.2594
-.2594
.2594
.2594
-.25%94
-.2594
.2594
.0000
.0117
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Reduced overlap

P
NHFOWOWD~IU S WN

WOJIRNG WD =

10
11
12

89

-.3111

.0042
-.0078
.2878
.3323
-.0041
.0078
.2878
.3323
.0041
-.0904
.2622
.3111
.0042

.0076
.0076
.1745
.1745
-1745
.1745
.0076
.0076
.0202
.0754
.0784
.0071
.4662
.0185
.0255
-0021
.4662
.0185
.0255
.0021
.0202
.0754
.0784
.0071

i

I

1

.0013
.0088
.0000
.0000
.0428
.6564
.0013
-.0088
.0462
.0007
.7926
.0462

6
.0766
.0766
.0766
.0766

.0238 -.6244 ~-.2890 -.5378 .2870
.4779 . 0095 .0349 .0495 -.0285
.0000 .0263 .1530 .0000 .0904
.0206 .2902 ~.6235 -.5392 -.3106
.0238 -.4774 ~.4999 .5311 -.2615
.4780 .0113 .0517 -.0032 .0264
.0000 -.0263 ~.1530 .0000 -.0904
.0206 .2902 -.6235 .5391 -.3106
.0238 -.4775 -.4998 -.5311 -.2615
.4780 .0112 .0517 .0032 .0264
.0000 -.1530 .0263 .0000 -.0078
.0206 .5013 -.4770 .5301 .3318
.0238 -.6244 -.2891 .5378 .2870
.4780 .0095 .03498 -.0495 -.0285
17 18 19 20 21
.0003 .3177 -.1550 .1861 .1929
-.0003 -.3177 -.1550 -.1861 .1929
-.3177 .0003 -.1550 -.1861 -.1929
.3177 -.0003 -.1550 .1861 -.1929
-.3177 .0003 -.1550 .1861 -.1929
.3177 -.0003 -.1550 -.1861 -.1929
-.0003 -.3177 ~-.1550 .1861 .1929
.0003 .3177 -.1550 -.1861 .1929
.0000 .0000 .0241 .0000 .2527
.0000 -.0162 .2215 -.0108 -.1036
.0000 ~.0188 -.2182 ~.0124 .1021
-.0004 -.3775 .0013 -.2504 -.0006
.0000 . 0000 .0241 .0000 -.2527
-.0162 .0000 -.2178 -.0108 -.1019
-.0188 . 0000 -.2210 -.0124 -.1034
-.3775 .0004 .0204 -.2504 .0095
.0000 .0000 .0241 .0000 -.2527
.0162 .0000 .2178 -.0108 .1019
.0188 0000 .2210 -.0124 .1034
.3775 -.0003 -.0204 -.2504 -.0085
.0000 .0000 .0241 .0000 .2527
.0000 .0162 ~.2215 -.0108 -1036
.0000 0188 .2182 ~-.0124 -.1021
.0004 .3775 -.0013 -.2504 .0006
population matrix, atom by atom
1 2 3 4 5
.6564 -.0428 .0013 -.0088 -.0088
-.0428 .6564 -.0088 .0013 .0013
.0013 -.0088 .6564 -.0428 .0000
-.0088 .0013 -.0428 .6564 .0000
-.0088 .0013 .0000 .0000 .6564
.0013 -.0088 .0000 .0000 -.0428
. 0000 .0000 .0013 -.0088 -.0088
.0000 .0000 -~.0088 .0013 .0013
.7926 .7926 ~.0462 ~-.0462 -.0462
-.0462 -.0462 .7926 .7926 -.0007
-.0462 -.0462 ~.0007 -.0007 .7926
-.0007 -.0007 ~.0462 -.0462 -.0462
9 10 11 12
.7926 -.0462 ~.0462 -.0007
.7926 -.0462 ~-.0462 -.0007
-.0462 .7926 ~.0007 -.0462
-.0462 .7926 -.0007 -.0462
-.0462 -.0007 .7926 -.0462
-.0462 -.0007 .7926 -.0462
-.0007 -.0462 ~.0462 .7926
-.0007 -.0462 -.0462 .7926
2.7068 .6956 .6956 -.1132
.6956 2.7068 ~.1132 .6956
.6956 ~.1132 2.7068 .6956
-.1132 . 6956 .6956 2.7068
Reduced charge matrix, MO's in columns, atoms in rows
1 2 3 4 5
. 0452 .2181 .0000 .1648 .0967
. 0452 .2181 .0000 .1648 .09867
.0452 .0000 .2181 .1647 .0967
.0452 .0000 .2181 .1647 .0967
.0452 .0000 .2181 .1647 .0967

N> WA=

.0766

-.2943
-0271
.0000
.2950

-.2906
.0018
.0000

-.2950
.2906

-.0018
-0000
.2901
.2943

-.0271

-1745
.1745
-.0076
-.0076
.0076
.0076
-.1745
-.1745
-4662
-.0255
.0185
.0002
-.0202
-.0786
.0755
-.0004
.0202
-.0786
.0755
-.0004
-.4662
-.0255
.0185
.0002

.0000
.0000
.0013
-.0088
-.0088
.0013
.6564
-.0428
-.0007
-.0462
-.0462
.7926

.2312
.2312
.0000
.0000
.0000

.0135

.2723

.0000
-.0117
-.0135
-.2723
.0000
.0117
-.0135
.2723
.0000
.0117
.0135
.2723

.0304
.0304
.0304
.0304
.0304
.0304
.0304
.0304
.3486
.0023
.0023
.0000
.3486
.0023
.0023
.0002
.3486
.0023
.0023
.0002
.3486
.0023
.0023
.0000

{

i

.0000
.0000
.0088
.0013
.0013
.0088
.0428
.6564
.0007
-.0462
.0462
.7926

i

I

.0000
.0000
.2312
.2312
.2312
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Atom Net chg.

H 1
H 2
H 3
H 4
H 5
H 6
H 7
H 8
c 9
C 10
c 11
C 12

[
N OWVOIRUTD WD
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.0452 .0000 .2181 .1647 .0867 .0766 .0000 .2312
.0452 .2181 .0060 .1648 .0967 .0766 .2312 . 0000
.0452 .2181 .0000 .1648 .0967 .0766 .2312 .0000
.4096 .3941 .1696 .1705 .3066 .3467 .5375 .0001
.4096 .1696 .3941 .1705 .3066 .3467 .0001 .5375
.4096 .1696 .3941 .1705 .3066 .3467 .0001 .5375
.4096 .3941 .1696 .1705 .3066 .3467 .5375 .0001
9 10 11 12 13 14 15 16
.1374 .0512 .0015 .0000 .0005 .0737 .0000 .1533
.1374 .0512 .0015 .0000 .0005 .0737 .0000 .1533
.1374 .0015 .0512 .0000 .0737 .0005 .0000 .1533
.1374 .0015 .0512 .0000 .0737 .0005 .0000 .1533
.1374 .0015 .0512 .0000 .0737 .0005 .0000 .1533
.1374 .0015 .0512 .0000 .0737 .0005 .0000 .1533
.1374 .0512 .0015 .0000 .0005 .0737 .0000 .1533
.1374 .0512 .0015 .0000 .0005 .0737 .0000 .1533
.2252 .5865 .3081 .5000 .4414 .4100 .5000 .1934
.2252 .3081 .5865 .5000 .4100 .4414 .5000 .1934
.2252 .3082 .5865 .5000 .4100 .4414 .5000 .1934
.2252 .5865 .3082 .5000 .4414 .4100 .5000 .1934
17 18 19 20 21 22 23 24
.0000 .2688 .0682 .1126 .1281 .0003 .1546 .0171
.0000 .2688 .0682 .1126 .1281 .0003 .1546 .0171
.2688 .0000 .0682 .1126 .1281 .1546 .0003 .0171
.2688 .0000 .0682 .1126 .1281 .1546 .0003 .0171
.2688 .0000 .0682 .1126 .1281 .1546 .0003 .0171
.2688 .0000 .0682 .1126 .1281 .154¢ .0003 .0171
.0000 .2688 .0682 .1126 .1281 .0003 .1546 .0171
.0000 .2688 .0682 .1126 .1281 .0003 .154¢6 L0171
.0000 L4624 .3637 .2748 .2437 .0900 .6001 .4658
.4624 .0000 .3637 .2748 .2437 .6001 .0900 .4658
.4624 .0000 .3637 .2748 .2437 .6001 .0900 .4658
.0000 .4624 .3637 .2748 .2437 .0800 .6001 .4658
Atomic orbital occupation for given MO occupation
] Px Py Pz Dx2-y2 Dz2 Dxy Dxz Dyz
.023 .977
.023 .977
.023 .977
.023 .977
.023 .977
.023 .977
.023 .977
.023 .977
-.045 1.217 .947 .950 .931
~.045 1.217 .950 .948 .930
-.045 1.217 .950 .948 .930
-.045 1.217 .947 .950 .931
Reduced energy matrix, atom by atom
1 2 3 4 5 6
~8.9273 1.0179 -.0305 .2093 .2093 -.0305
1.0179 -8.9273 .2093 -.0305 -.0305 .2093
-.0305 .2093 -8.9274 1.0179 .0006 .0000
.2093 -.0305 1.017% -8.9274 .0000 .0006
.2093 -.0305 .0006 .0000 -8.9274 1.0179
-.0305 .2093 .0000 .0006 1.0179 -8.9274
.0000 .0006 -.0305 .2093 .2093 -.0305
.0006 .0000 .2093 -.0305 -.0305 .2093
-19.4066 -19.4066 1.1427 1.1427 1.1427 1.1427
1.1427 1.1427 -19.4066 -19.4065 .0224 .0224
1.1427 1.1427 .0224 .0224 -19.4065 -19.4065
.0224 .0224 1.1427 1.1427 1.1427 1.1427
7 8 9 10 11 12
.0000 .0006 -19.4066 1.1427 1.1427 .0224
.0006 .0000 -19.4066 1.1427 1.1427 .0224
-.0305 .2093 1.1427 -19.4066 .0224 1.1427
.2093 -.0305 1.1427 -19.4065 .0224 1.1427
.2093 -.0305 1.1427 .0224 -19.4065 1.1427
-.0305 .2093 1.1427 .0224 -19.4065 1.1427
-8.9273 1.0179 .0224 1.1427 1.1427 -19.4066
1.0179 -8.9273 .0224 1.1427 1.1427 -19.4066
.0224 .0224 -39.0953 -17.6234 -17.6234 3.1566

Voo WL
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10 1.1427 1.1427 -17.6234 -39.0953 3.1566 -17.6234
11 1.1427 1.1427 -17.6234 3.1566 -39.0953 -17.6235
12 -19.4066 -19.4066 3.1566 -17.6234 -17.6235 -39.0953
C4H8.HAO
C4HS8
Atom sembolleri,sira numaralari, X,y ve z koordinatlari
H 1 -2.4130 2.1140 -.8780
H 2 -2.3350 2.2040 . 9410
H 3 .0840 2.2190 .8360
H 4 .0060 2.1290 -.9830
H 5 -2.3930 -.3040 -.7590
H 6 -2.3150 -.2140 1.0610
H 7 .0260 ~-.2890 -.8640
H 8 .1040 -.1990 . 9560
C 9 -1.9430 1.7340 .0340
c 10 -.3800 1.7440 -.0340
c 11 -1.9290 .1710 .1110
c 12 -.3660 .1810 .0430
9 atomu icin ddrtylizldl melezleme dizeyi

.5000 .8660 .0000 .0000
.5000 -.2887 .8165 .0000
.5000 -.2887 -.4082 .7071
.5000 -.2887 -.4082 -.7071
9 atomu icin déndiritlmis melezleme dizeyi
.5000 -.3720 .3008 -.7219
.5000 -.3410 .3996 .6885
.5000 .8521 .1521 -.0294
.5000 -.1391 -.8525 .0628
10 atomu icin dortylizli melezleme dizeyi
.5000 .8660 .0000 .0000
.5000 -.2887 .8165 .0000
.5000 -.2887 -.4082 .7071
.5000 -.2887 -.4082 ~.7071
10 atomu icin déndirilmis melezleme dizeyi
.5000 .3672 .3759 .6884
.5000 .3352 .3350 -.7248
.5000 -.8543 .1415 .0152
.5000 .1518 -.8523 .0212
11 atomu icin dértytzli melezleme dizeyi
.5000 .8660 .0000 .0000
.5000 ~-.2887 .8165 .0000
.5000 -.2887 ~.4082 .7071
.5000 -.2887 ~.4082 -.7071
11 atomu icin déndirtlmis melezleme dizeyi
.5000 -.3672 -.3759 -.6884
.5000 -.3352 ~-.3350 .7248
.5000 -.1518 .8523 -.0212
.5000 .8543 -.1415 -.0152
12 atomu icin doértylizld melezleme dizeyi
.5000 .8660 .0000 .0000
.5000 -.2887 .8165 .0000
.5000 -.2887 ~.4082 .7071
.5000 -.2887 -.4082 -.7071
12 atomu icin déndirilmils melezleme dizeyi
.5000 .3103 -.3720 -.7179
.5000 .4002 -.3313 .6929
.5000 -.8508 -.1506 .0586
.5000 .1404 .8539 -.0336
Ortalamayi késegenden cikariyor.
h'uv=huv- (ortalama) *Suv
Ortalama= -13.800540 ev
h VIF de en yakin olmayan komsular arasi cizgiler ihmal edildi.
Tim atom ici cizgiler .0000kiictik olacak sekilde Suv* (ortalama) ya esitlenmistir.
Atomici cizgileri degismedi.



EHT den gelen 6zdegerler

48.2116000
25.2039000
25.2035000
15.0424000
11.1779000
7.62400000
6.00380000
6.00360000
1.11230000
.604400000
.604300000
-.362600000
-13.0085000
-13.0086000
-14.0849000
-14.2731000
-15.4549000
~15.4549000
-15.7511000
-16.7042000
-19.3005000
-23.0022000
-23.0022000
-28.5878000

EHTD (kulakli)

31.5534565
30.5192223
26.0390021
26.0330959
23.7578769
23.3618371
23.3582669
20.3663990
18.1837570
16.0407087
16.0329143
12.8037220
~3.47259293
-3.62520405
-3.82035139
-4.37138535
-4.37208744
-4.66031914
-4.66117145
-5.26269770
-6.58578020
-8.48119976
-9.42389511
-9.42734052
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HAO dan gelen bzdegerler

48.2116037
25.2039027
25.2035008
15.04239%992
11.1779004
7.62398795
6.00379952
6.00360015
1.11930007
.604399243
.604297276
-.362600706
-13.0084995
~13.0085995
-14.0848999
~14.2731006
-15.4548985
-15.4549000
-15.7510992
-16.7042012
-192.3005007
-23.0021979
—-23.0021984
-28.5878009

EHTD (kulaksiz)

31.4514292
30.6661347
25.8956702
25.8871865
23.9834645
23.3343285
23.3305237
20.1897166
18.0281464
16.1511761
16.1419845
12.8454609
-3.53252705
-3.65336767
-3.75279895
~4.43302628
—-4.43358773
-4.66188631
-4.66271174
-5.32452502
-6.52482971
-8.35523044
-9.31245005
-9.31603377

Ei-alfa
62.0121371
39.0044371
39.0040371
28.8429371
24.9784371
21.4245371
19.8043371
19.8041371
14.9198371
14.4049371
14.4048371
13.4379371
.792037109
.791937109
-.284362891
-.472562891
-1.65436289
-1.65436289
-1.95056289
-2.90366289
~5.49996289
-9.20166289
-9.20166289
-14.7872629
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C5H10.LOG

HyperChem log start -- Wed Oct 27 13:27:45 1999.

Geometry optimization, MolecularMechanics, molecule = AC5H10.HIN.
mmplus

PolakRibiere optimizer

Energy=11.401362 Gradient=0.000004 Converged=YES (7 cycles 21 points).
Bond=0.326436 Angle=2.19811 Dihedral=6.32531 Vdw=2.64944 Stretch-bend=-
0.0979314 Electrostatic=0.

Geometry optimization, MolecularMechanics, molecule = ACS5H10.HIN.
mmplus

PolakRibiere optimizer

Energy=11.401362 Gradient=0.000015 Converged=NO (10 cycles 31 points).
Energy=11.401362 Gradient=0.000039 Converged=NO (20 cycles 57 points).
Energy=11.401362 Gradient=0.000009 Converged=NO (30 cycles 81 points).
Energy=11.401362 Gradient=0.000000 Converged=NO (40 cycles 110 points).
Energy=11.401362 Gradient=0.000000 Converged=YES (48 cycles 164 points).
Bond=0.326436 Angle=2.19811 Dihedral=6.32531 Vdw=2.64944 Stretch-bend=-
0.0979315 Electrostatic=0. :
Single Point, SemiEmpirical, molecule = ACS5H10.HIN.

ExtendedHuckel

Extended-Huckel Calculation:

Singlet State Calculation

Number of Electrons = 30

Starting Extended-Huckel calculation with 30 orbitals

Charge on the System = 0

Total Orbitals = 30

Number of Double Occupied Levels = 15

Unweighted Huckel Constant = 1.7500000

d Orbitals on Si...Cl If Any Not Included

Energy=—-12195.229737

————————————————————————— RESULTS —---———-=—=——=——————————=

Sum of One-Electron Energies = -12195.2297374 (kcal/mol)
Sum of One-Electron Energies = ~19.4349244668 (a.u.)

EIGENVALUES (eV)
-28.893980 -24.491890 -24.489132 -19.748705 -19.576050
-16.605711 -16.098684 -15.673738 -15.657026 -14.329493
-14.263722 -13.711019 -13.674175 ~13.640439 -13.558656
0.021157 0.159822 0.249407 2.623404 3.084344
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3.125594 6.003168 6.489476 6.657397 8.331486
13.780170 23.284021 23.294¢668 42.383198 42.441574
ATOMIC ORBITAL ELECTRON POPULATIONS
1.210605 0.937634 0.942673 0.925879 1.211465
0.934896 0.943051 0.930964 1.210605 0.948550
0.925072 0.932564 1.209392 0.954685 0.913583
0.936898 1.209392 0.910889 0.963632 0.930646
0.990561 0.992436 0.990243 0.990243 0.990561
0.992436 0.994047 0.991175 0.991175 0.994047
NET CHARGES ANE COORDINATES
Atom Z Charge Coordinates(a.u.)
X y z
1 6 -0.016791 -2.75376 0.14420 0.64445
2 6 -0.020375 -2.80790 3.04685 0.45289
3 6 -0.016791 -0.14286 3.85793 -0.38656
4 6 ~0.014559 0.05500 -0.57175 0.53981
5 6 -0.014559 1.15461 1.41542 -1.26029
6 1 0.009439 -3.73763 -0.69525 -1.02294
7 1 0.007564 -3.69899 -0.57807 2.38590
8 i 0.009757 ~3.29260 3.92064 2.31068
9 1 0.009757 -4.26379 3.66574 -0.94253
10 1 0.009439 0.91272 4.64222 1.26375
11 1 0.007564 -0.17382 5.33109 -1.89542
12 1 0.005953 0.37482 -2.54689 -0.12709
13 1 0.008825 0.92242 -0.35872 2.45120
14 1 0.008825 0.58826 0.97081 -3.24341
15 1 0.005953 3.25890 1.52597 -1.17096

Alpha: Orbital Index = 1 Orbital Energy = -28.893980 (eV)
HyperChem log stop -- Wed Oct 27 13:30:29 1999.

CS5H10.INP
c5h10
10 5 0 0 © 00000 1.75
-1.980944 -.368482 -.542158
~-1.960465 ~.306377 1.264527
~1.745078 2.077939 1.224660
-2.259809 1.942842 -.499541
.483742 2.460377 .669787
-.092125 2.825478 -1.004573
.198655 -1.34%8852 -.067358
.488883 -.180122 1.299136
.311778 .514529 -1.719007
1.727217 .808764 -.620609
-1.459493 .076426 .341558
-1.488187 1.614830 .240032
-.075716 2.044703 -.204877
.029150 -.303027 .286099
.611943 .750173 ~-.667954
ccccecce
C5H10.0UT
c5hl10
Extended Hueckel calculation
input geometry
Atom X vy z | S
n exp coul
H 1 -1.981 -.368 -.542 1 1.300 -13.600
H 2 -1.960 -.306 1.265 1 1.300 -13.600
H 3 -1.745 2.078 1.225 1 1.300 -13.600
H 4  -2.260 1.943 -.500 1 1.300 -13.600
H 5 .484 2.460 .670 1 1.300 -13.600
H 6 -.092 2.825 -1.005 1 1.300 -13.600
H 7 .199 -1.350 -.067 1 1.300 -13.600
H 8 .489 -.190 1.299 1 1.300 -13.600
H 9 .312 .515 -1.719 1 1.300 -13.600
H 10 1.727 .809 -.621 1 1.300 -13.600
Cc 11 -1.459 .076 .342 2 1.625 -21.400
c 12 ~1.488 1.615 .240 2 1.625 -21.400
c 13 -.076 2.045 -.205 2 1.625 -21.400
C 14 .029 -.303 .286 2 1.625 -21.400
Cc 15 .612 .750 -.668 2 1.625 -21.400

[SSELS SR

exp

1.625
1.625
1.625
1.625
1.625

coul

-11.400
-11.400
-11.400
-11.400
-11.400
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Charge = 0 iprint = 0 Hueckel constant = 1.750
Distance matrix
1 2 3 4 5 6 7 8

1 .0000 1.8079 3.0269 2.3285 3.9428 3.7394 2.4370 3.0858
2 1.8079 .0000 2.3%44 2.8741 3.7394 4.2951 2.7431 2.4523
3 3.0269 2.3944 .0000 1.8045 2.3285 2.8741 4.1469 3.1844
4 2.3285 2.8741 1.8045 .0000 3.0269 2.3944 4.1319 3.9166
5 3.9428 3.73%4 2.3285 3.0269 .0000 1.8079 3.8913 2.7242
6 3.7394 4.2951 2.8741 2.3944 1.8079 .0000 4.2891 3.8391
7 2.4370 2.7431 4.1469 4.1319 3.8913 4.2891 .0000 1.8156
8 3.0858 2.4523 3.1844 3.9166 2.7242 3.8391 1.8156 .0000
° 2.7242 3.8391 3.9166 3.1844 3.0858 2.4524 2.4933 3.1044

10 3.8913 4.2891 4.1319 4.1469 2.4370 2.7431 2.7023 2.4933
11 1.1184 1.1178 2.2062 2.1981 3.0931 3.3525 2.2251 2.1873
12 2.1882 2.2279 1.1180 1.1180 2.1882 2.227% 3.4248 2.8790
13 3.0931 3.3525 2.1981 2.2062 1.1184 1.1178 3.4084 2.7523
14 2.1750 2.2172 3.1141 3.3016 2.8267 3.3865 1.1178 1.1182
15 2.8267 3.3865 3.3016 3.1141 2.1750 2.2172 2.2230 2.1837
9 10 11 12 13 14 15

1 2.7242 3.8913 1.1184 2.1882 3.0931 2.1750 2.8267

2 3.8391 4.2891 1.1178 2.2279 3.3525 2.2172 3.3865

3 3.9166 4.1319 2.2062 1.1180 2.1981 3.1141 3.3016

4 3.1844 4.1469 2.1981 1.1180 2.2062 3.3016 3.1141

5 3.0858 2.4370 3.0931 2.1882 1.1184 2.8267 2.1750

6 2.4524 2.7431 3.3525 2.2279 1.1178 3.3865 2.2172

7 2.4933 2.7023 2.2251 3.4248 3.4084 1.1178 2.2230

8 3.1044 2.4933 2.1873 2.8790 2.7523 1.1182 2.1837

9 .0000 1.8156 2.7523 2.8790 2.1873 2.1837 1.1182

10 1.8156 .0000 3.4084 3.4248 2.2251 2.2230 1.1178
11 2.7523 3.4084 .0000 1.5420 2.4673 1.5372 2.4008
12 2.8790 3.4248 1.5420 .0000 1.5420 2.4459 2.4459
13 2.1873 2.2251 2.4673 1.5420 .0000 2.4008 1.5372
14 2.1837 2.2230 1.5372 2.4459 2.4008 .0000 1.5359
15 1.1182 1.1178 2.4008 2.4459 1.5372 1.5359 .0000
Overlap matrix
1 2 3 4 5 6 7 8
1 1.0000 .1416 .0158 .0578 .0026 .0039 .0476 .0142
2 .1416 1.0000 .0514 .0212 .0039 .0013 .0271 .0463
3 .0158 .0514 1.0000 .1424 .0578 .0212 .0017 .0117
4 .0578 .0212 .1424 1.0000 .0158 .0514 .0018 .0027
5 .0026 .0039 .0578 .0158 1.0000 .1416 .0029 .0281
6 .0039 .0013 .0212 .0514 .1416 1.0000 .0013 .0032
7 .0476 .0271 .0017 .0018 .0029 .0013 1.0000 .1398
8 .0142 .0463 .0117 .0027 .0281 .0032 .1398 1.0000
9 .0281 .0032 .0027 .0117 .0142 .0463 .0429 .0137
10 .0029 .0013 .0018 .0017 .0476 .0271 .0292 .0429
11 .4765 .4769 .0951 .0964 .0184 .0110 .0920 .0982
12 —-.2245 ~.2159 -.0158 -.0451 .0159 .0063 .0883 .1122
13 -.1916 -.1650 .1108 .1051 .0195 .0126 -.0760 -.0153
14 -.3805 .3978 .0489 -.0474 .0027 -.0062 -.0218 .0551
15 .0981 .0216 .4767 .4767 .0981 .0916 .0095 .0279
16 -.0283 -.0250 -.1107 -.3324 .1133 .0739 .0066 .0260
17 -.1140 -.1017 .19885 .1413 .0486 .0641 -.0115 ~.0238
18 -.0450 .0542 .4242 -.3186 .0247 -.0659 -.0012 .0139
19 .0184 .0110 .0964 .0951 .4765 .4769 .0098 .0354
20 -.0156 -.0086 -.0940 -.1209 .2409 -.0071 .0011 .0098
21 -.0198 -.0108 .0019 -.0056 .1790 .3365 -.0137 -.0388
22 -.0028 .0067 .0805 -.0163 .3766 ~-.3447 .0006 .0261
23 .1003 .0933 .0177 .0122 .0308 .0103 .4769 .47766
24 -.1187 -.1077 -.0139 -.0118 .0067 -.0005 .0730 .1980
25 -.0039 ~.0002 .0186 .0115 .0408 .0133 -.4511 .0486
26 -.0489 .0530 .0073 -.0040 .0057 -.0055 -.1523 .4363
27 .0308 .0103 .0122 .0177 .1003 .0933 .0924 .0988
28 -.0383 -.0109 -.0121 -.0225 -.0076 -.0381 -.0221 -.0071
29 -.0165 -.0045 .0068 .0093 .1010 .1123 -.1123 -.0545
30 .001¢9 .0082 .0097 .0013 .0790 -.0182 .0321 .1141
9 10 11 12 13 14 15 16

1 .0281 .0029 .4765 -.2245 -.1916 -.3805 .0981 -.0283
2 .0032 .0013 .4769 -.2159 -.1650 .3978 .0916 -.0250
3 .0027 .0018 .0951 -.0158 .1108 .0489 .4767 -.1107
4 .0117 .0017 .0964 -.0451 -1051 -.0474 .4767 -.3324
5 .0142 .0476 .0184 .0159 .0195 .0027 .0981 .1133
6 .0463 .0271 .0110 .0063 .012¢ -.0062 .0%16 .0739
7 .0429 .0292 .0920 .0883 -.0760 -.0218 .0095 .0066



.0137
1.0000
.1398
.0354
.0307
.0076
-.0358
.0279
.0237
~.0145
-.0258
.0982
.0223
-.0881
-.0872
.0988
.0164
.0474
-.1163
.4766
-.1293
.1015
.4527

.1140
.1017
.1995
.1413
.0486
.0641
.0115
.0238
.0145
.0031
.3635
.0097
.3264
.0342
.0000
.0000
1.0000
.0000
.1016
.1328
.1509
.0418
-.0850
.0820
-.0712
.0025
-.0383
.0512
.0114
.0221

.0039
.0002
.0186
.0115
.0408
.0133
.4511
.0486
.0474
.0595
.0904
.1248
.1611
-.0046
.0850
.0820
-.0712
.0025
.1140
.0077

.0429

.1398
1.0000

.0098

.0129

.0030
~.0039
.0095
.0125
.0031
.0033
.0920
.09%60
.0658
.0221
.0924
.0908
.0595
.0485
.4769
-4806
.0253
.0204

.0450
.0542
.4242
.3186
.0247
.0659
.0012
.0139
.0258
.0033
.0240
.0006
.0342
.18920
.0000
.0000
.0000
.0000
.1051
.1375
.0418
.1480
.0020
.0020
.0025
.0324
.0402
.0537
.0221
.0092
26
.0489
.0530
.0073
-.0040
.0057
.0055
-1523
.4363
.1163
.0485
.0132
.0182
.0046
.1922
.0020
~.0020
.0025
.0324
.0238
-.0016

=

i

{

96

.1122
.0307
.0129
.0000
1.0000
.0000
.0000
~.0068
.1911
.0097
-.0006
.0587
-.0203
-.0729
.0202
.3545
-.2968
.1248
.0182
.1006
-.0990
-.0438
.0657

~-.0156
-.0086
-.0940
-.1209
.2409
-.0071
.0011
.0098
.0223
.0960
-.0587
-.0203
-.0729
.0202
.3338
.2451
.1328
.1375
.0000
.0000
.0000
.0000
.0051
.0354
.0077
.0016
.1637
.0884
.1967
.0704

[y

.0383

.0121
.0225
.0076
-.0381
.0221
-.0071
.1293
.4806
-.1006
.0990
.0438
.0657
.0930
-.0919
.0512
.0537
.1637
.0884

-.0153
.0076
.0030
.0000
.0000

1.0000
.0000
.3635
.0097

-.3264
.0342
.0835

-.0729

-.0727
.0288

-.0904
.1248
.1611

.0327
.0438
.0215
.0214

.0198
.0108
.0019
.0056
.1790
.3365
.0137
.0388
.0881
.0658
.0835
.0729
.0727
.0288
.1016
.1328
.1509
-0418
.0000
.0000
.0000
.0000
.1140
.0077
.1373
.0362
-.3082
.1967
1774
-1325

Py

-.0165
-.0045
.0068
.0093
.1010
.1123
-.1123
-.0545
-.1015
.0253
-.0327
-.0438
.0215
.0214
.0383
.0512
.0114
-.0221
.3082
.1967

.0551
-.0358
-.0039

.0000

.0000

.0000
1.0000
-.0240
-.0006

.0342

.1890
-.0232

.0202

.0288

.0230
-.0132
.0182
.0046
.1922
-.0490

. 0657

.0214

.0037

.0028
.0067
.0805
.0163
.3766
.3447
.0006
.0261
-.0872
-.0221
.0232
.0202
.0288
-0230
.1051
.1375
.0418
.1480
.0000
.0000
.0000
1.0000
.0238
-.0016
.0362
.0281
-.1103
.0704
-.1325
.1455

.0019
.0082
.0097
.0013
.0790
-.0182
.0321
.1141
-.4527
.0204
-0490
.0657
.0214
.0037
.0402
.0537
-.0221
. 0092
.1103
.0704

.0279
.0279
.0095
.3396
-.0068
.3635
-.0240
1.0000
.0000
.0000
.0000
.3396
~.3338
-.1016
.1051
.0828
-.0672
.0850
-.0020
.0828
-.0830
.0383
.0402

.1003
.0933
.0177
.0122
.0308
.0103
-4769
.4766
.0988
.0924
.3417
.3545
-.0904
-.0132
.0828
.0672
.0850
.0020
.0897
.0051
.1140
.0238
1.0000
.0000
.0000
.0000
.3423
-.1391
-.2513
.22717

.0260
.0237
.0125
.0068
.1911
.0097

.0000
1.0000
.0000
.0000
.3338
.2451
.1328
.1375
.0672
.0324
.0820
.0020
.0930
.0919
.0512
. 0537

.1187
.1077
.0139
.0118
.0067
.0005
.0730
.1980
.0l64
.0908
.3545
.2968
.1248
.0182
.0672
.0324
.0820
. 0020
.0051
.0354
.0077
-.0016

.0000
1.0000

.0000

.0000

.1391

.1181
~.1360
.1232



21
22
23
24
25
26
27
28
29
30

-.1373
.0362
.0000
.0000

1.0000
.0000
.2513

-.1360

-.0524
.2226

.0362
.0281
.0000
.00600
.0000
1.0000
-.2277
.1232
.2226
-.0083

-.3082
-.1103
.3423
.1391
.2513
-.2277
1.0000
.0000
.0000
.0000

starting main calculations
Results of calculation
Energy levels (eV)

E(
E(
E(
E(
E(
E({
E(
E(
E(
E(
E(
E(
E(
E(
E(

15)

| | 1| O (O (O

41.95032
41.88878
23.03716
23.02638
13.63060
8.22001
6.56064
6.39059
5.91095
3.05244
3.01165
2.54450
.19059
.10028
-.03183

c5hl0

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

sum of one-electron energies =
Wave Functions
MO's in columns, AO's in rows

-
QU JNHUTS W=

S e
dO WP

NN N
wWNpRPRrOoOYw®D

NN N
O Ut

27

wWNN
oW WwNF S o

=

1
-.2254
-.2248
-.0083

.0090
.2248
.2243
.3560
.3712
-.3710
-.3558
. 7324
.2616
-.0696
-.0177
-.0011
.1390
.1959
-.0480
-.7307
-.1262
.2282
.0747

-1.2035

.0600
-.2570
.1593
1.2029
-.2064
-.0524
.2228
o
.2038
.2429
-.0904
.0905
-.2038
~.2430
-.5961
-.1486
.1486
.5962

2
-.3258
-.2995

.3861
.3861
-.3262
-.2999
.112¢
.1260
.1267
.1135
1.0224
.1022
.2520
-.0485
~1.2481
-.2161
.1659
.0515
1.0236
-.1992
~-.1776
.0716
-.397¢
.2602
-.01l46
~-.0674
-.3999
.0890
-.2536
~-.0161

10

-.6135
.3891
.0905
.08%4
-.6133
.3887
~.1958
.3311
.3323
-.1963

3
-1528
.1557
.5037
.5036
-1461
.1487

-.4018
-.3718
-.3758
-.4061
-.2730
-.2564
.4371
-.0238
-.8819
.1930
-.1533
-.0457
-.2610
-.4567
.1146
.1943
. 6890
-.1954
-.2361
.1812
.6963
.1280
.2833
-.1646
11
-.1015
.1691
.4810
-.4812
.1029
-.1700
.2344
-.5599
.5592
-.2340

97

.1967 -.1774 ~-.1325
.0704 -.1325 .1455
-.1391 -.2513 L2277
.1181 -.1360 .1232
-.1360 -.0524 .2226
.1232 .2226 -.0083
-0000 .0000 .0000
1.0000 .0000 .0000
.0000 1.0000 .0000
.0000 .0000 1.0000
E( 16) = -13.56105
E(17) = -13.64607
E( 18) = ~13.67966
E( 19) = ~-13.71306
E( 20) = -14.26967
E( 21) = -14.33436
E( 22) = ~15.65573
E( 23) = -15.67237
E( 24) = -16.09460
E( 25) = -16.60049
E( 26) = -19.57937
E( 27) = -19.75105
E( 28) = -24.48673
E( 29) = -24.48944
E( 30) = -28.88032

-528.82794865 eV.

4 5 6
.4628 .4266 .4497
.4793 .3423 -.3866
.0009 -3702 .5044

-.0082 .3702 -.5044
~-.4650 .4266 -.4496
-.4815 .3424 .3866
.2937 .3334 -.1324
L2771 -4933 .1985
-.2716 .4933 -.1985
-.2878 .3334 .1324
~.8262 -.4244 -.0042
.2878 .2456 .1079
-.0015 .2372 .0227
-.0307 .0925 . 6897
.0064 -.4173 .0000
-.3091 .2406 -.2383
-.4328 -.1851 -.0631
.1096 -.0573 -.7967
.8301 -.4244 .0042
-.0651 -.1958 .1976
.2734 -.2756 -.0462
.0522 -.1044 .6684
-.5083 -.4387 -.0069
-.4031 -.2297 .0669
-.0059 .1558% ~-.0772
.1333 -.3215 -.3101
.4982 -.4387 .0069
1171 -.1016 -.1760
~-.4116 .0989 .1096
.0113 .4005 ~-.2522
12 13 14
-.0624 ~.0290 .0972
-.0235 .4789 .0869
~-.1708 .1784 .3145
.1708 -.1782 .3146
.0624 .0291 .0972
.0235 -.4789 .0873
-.0631 .0764 -.3275
.0038 .2827 -.1233
~.0938 -.2828 -.1231
.0631 -.0767 -.3274

2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000

7
.1587
-.4006
-.0932
-.0932
.1587
-.4006
~-.5146
.4620
. 4620
-.5146
.0853
-.1146
.0313
.4448
.0919
-.0195
.0150
.0047
.0853
-.1822
.1970
-.3741
.0717
-.2268
-.4379
-.5876
.0718
.5331
.2023
.5247

.4833
-.1137
-.3769

.3769
-.4833

.1137

.3250
-.3209

.3209
-.3251

-.1928
~.4578
.4089
.4089
-.1928
-.4578
.2585
.0092
.0092
.2584
-.0185
-.5020
-.4799
.2395
.0066
.6641
-.5108
-.1582
-.0185
L2716
.6571
-.1847
.0021
-.1814
.2991
.0538
.0021
-.3332
.0969
.0688

.0268
.1327
-.1465
~-.1465
.0268
.1327
-.0381
.0295
.0295
-.0381



.0004
.4173
.2298
-.0524
.0000
.0918
.0893
.0966
-.0004
.1104
.4660
.0208
-.0075
.2992
-.8020
.1472
.0075
-.7697
.0202
.4019

-.2015
-.1607
-.0980
.0980
.2015
.1607
-.0944
-.0730
.0731
.0944
.0905
.3291
.2412
.0150
.0000
-.2058
~.2637
-.0128
~-.0805
.1593
.3718
. 0554
.0548
-.2679
.1024
-.0243
~.0548
.1457
-.2156
-.1229

-.1598
.1800
.1754

-.1754
.1598

-.1800

-.1797
.1385

~.1385
.1797
.0219

-.0163
. 0467
.2267
.0000
.0358

-.0274
.2389

-.0219
.1126

-.0525
.1960

-.0329

-.0159
-.1902
-.1421
-.6426
.0449
.1725
-.1331
~-.0418
-.0160
.2773
.0752
.6216
-.0091
-.1946
-.1815
-.2591
-.0091
.2032
.1757
.2583

-.0153
.1275
.1537
.1537

-.0152
.1275

-.1738

-.1322

-.1322

-.1737

-.0304
.0226

-.2300
.0700

-.0908

-.2924
.2250
. 0697

-.0304
.1992
.0595

-.1228
.0814
.0279
.3258

-.2638
.0814

-.2218

-.1767
.3100

.1822
.1895
-.2244
~-.2244
.1822
.1895
~-.0761
-.0715
-.0715
~-.0761
.2668
~.0547
-.1279
.0106
-.3231
.1141
-.0878
-.0272
.2668
.1046
.0895
-.0225
~.1060

.0290
.2429
-.1306
-.1850
-0000
-.2812
-.1902
-.5650
-.0289
-.2278
.2307
-.0744
-.0009
.2785
-1349
.504¢9
-0009
.2120
.1853
.5200

.0268
.0661
-.0571
.0571
-.0268
-.0662
-.2002
-.0308
.0308
.2002
.0057
.2141
-.3350
.0282
.0000
.2354
.3536
-.1537
-.0057
-.3501
.0990
.1626
.0188
-.2244
.1281
.0406
-.0189
.1792
-.1823
-.0556

-.1367
-.1201
.0093
-.0093
.1367
.1201
.2083
.2224
-.2224
-.2083
-.1878
L1211
-.0182
.0133
.0000
.0661
.0886
-.0087
.1878
-.0390
.1049
.0514
.3140

98

-.0011
.3762
-.5933
-.0014
.0000
-.3638
-.5881
L3717
.0011
-.6343
.1840
.23%84
.0079
-5460
.1551
-.3788
-.0079
-.0812
.6375
~.2293

.2538
-.2773
.3021
-.3022
-.2538
L2773
-.1249
.1061
-.1062
.1249
.0255
.0603
.0138
~.2841
.0000
.0760
.0000
.3189
-.0255
-.0821
.1233
-.2502
.0161
-.0170
.1024
.0788
-.0161
L1219
-.0044
.0457

-.1147
-.1174
-.0003
.0001
.1147
.1173
-.0713
-.0673
.0675
.0715
-.4203
-.0184
.0143
-.0031
-.0005
.0424
.0608
-.0183
.4201
.0165
-.0125
-.0114
~-.2540

.0054
.4916
-.3666
.0124
.0757
.4786
-.3684
-.1140
.0055
. 4431
-.3530
-.2350
-.0635
.5120
-.2857
.0046
~-.0635
.3744
-.3965
-.2155

.2815
-.2273
.0179
.0179
.2815
-.2273
.1254
-.1772
-.1772
.1254
-.0038
-.0574
-.0353
-.3145
.0037
-.0146
.0112
.0035
-.0038
.1116
-.0064
.3016
-.0033
.0189
~-.0674
-.1999
-.0033
.1247
-.0431
.1657

-.0234
-.0218
-.0223
-.0223
-.0234
-.0218
-.0219
-.0241
-.0241
-.0219
-.3100
-.0003
-.0005
~.0006
~.3078
-.0004

.0003

.0001
-.3100

.0005

.0003

.0005
-.3125

.0433
.2532
.2498
.3257
.0000
.2922
.2790
.3256
-.0433
.2734
.2343
.3209
.0005
.2667
.3067
.1334
-.0005
.2679
.3057
.1331

-.0897
.0520
.2713

-.2713
.0898

-.0521
.1827

-.2450
.2450

-.1827

-.0057
.0638

-.0365
.0881
.0000
.1220
.0629
.3090
.0057

-.0222
.0296
.108¢6
.0028

-.1108

-.1392

-.2146

-.0028

-.1684

-.0950

-.2008

~.0035
~.2898
.1965
.0435
.0268
.1812
~.13%4
-.0432
-.0035
-.2578
.2246
.0870
-.0098
.3882
. 1317
-.1535
-.0098
.0042
-.4336
. 0600

-.0582
-.1928
-.1288
-.1288
-.0582
-.1928
.2181
-.0253
.0253
.2181
.0186
.1856
.1504
.1005
.0199
.1927
.1482
.0459
.0186
.0717
.2380
L0733
.0169
.0934
.2535
.0205
.0169
.2505
.0111
.1024

i

i



24
25
26
27
28
29
30

.0494
.1363
.1567
.0329
.1619
.0497
.1299

-.1180
.0066
.0235

-.1060

-.0381
.1134
.0137

Reduced overlap population matrix,
1 2

WO WwN =

W Jh Ui W=

.6829 -.0439
-.0439 .6821
.001é -.0103
-.0131 .0004
.0000 .0000
.0000 .0000
-.0086 -.0012
.0021 -.0086
.0001 .0001
.0001 .0000
.7802 .7787
-.0477 -.0479
-.0008 .0014
-.0488 -.0496
-.0053 .0019
o 10
.0001 .0001
.0001 . 0000
.0000 .0000
.0002 .0000
.0021 -.0086
-.0086 -.0012
-.0072 -.0018
.0022 -.0072
.6821 -.0442
-.0442 .6835
-.0068 .0020
-.0042 .0020
-.0470 -.0483
-.0473 -.0491
L7794 L7779

Reduced charge matrix,
1 2
.0285 .0571
.0279 .0513
.0000 .0820
.0000 .0820
.0283 .0572
.0278 .0514
.0720 .0075
.0768 .0085
.0767 .0086
.0719 .0075
.2280 .4037
.0398 .5797
2272 .4046
.5479 .0992
.5473 .0997
S 10
.0244 .2541
.0351 .1061
.0050 .0043
.0050 .0042
.0244 .2539
.0351 .1059
.2121 .0256
.011° .0761
.0119 .0766
.2121 .0258
.1637 .3964
.0198 .0419
.1637 .3960
.5378 .1162
.537¢ .1169

99

.0399 .0548 -.0348 .0004
~-.1039 .0166 -.0132 .0001
.0950 -.0214 .0236 .0007
-.3140 .2548 -.3518 ~.3125
-.0780 -.0024 -.0019 -.0002
-.0132 .0605 .0415 -.0002
.1231 -.0077 -.0148 -.0007
atom by atom
3 4 5 6
.0016 -.0131 .0000 .0000
-.0103 .0004 .0000 .0000
.6814 -.0436 -.0131 .0004
-.0436 .6814 .0016 -.0103
-.0131 .0016 .6829 -.0439
.0004 -.0103 -.0439 .6821
.0000 .0000 .0001 .0000
.0002 .0000 .0001 .0001
.0000 .0002 .0021 -.0086
.0000 .0000 -.008¢6 -.0012
-.0484 -.0493 -.0008 .0014
.7800 .7800 -.0477 -.0479
-.0493 -.0484 .7802 . 7787
-.0007 .0013 -.0053 .0019
.0013 -.0007 -.0488 -.0496
11 12 13 14
.7802 -.0477 -.0008 -.0488
. 7787 -.0479 .0014 -.0496
-.0484 .7800 -.0493 -.0007
-.0493 .7800 -.0484 .0013
—-.0008 -.0477 .7802 -.0053
.0014 -.0479 .7787 .0019
-.0483 .0020 .0020 .7779
-.0470 -.0042 -.0068 . 7794
-.0068 -.0042 -.0470 ~-.0473
.0020 .0020 -.0483 -.0491
2.6580 . 7548 -.0782 .7594
.7548 2.6618 .7548 -.0791
-.0782 . 7548 2.6580 -.0814
.7594 -.0791 -.0814 2.6548
-.0814 -.0791 . 7594 .7598
MO's in columns, atoms in rows
3 4 5 6
.0le1l .1506 .1443 .1167
.0172 .1610 .0991 0857
.1782 .0000 .1127 1464
.1782 . 0000 .1127 1464
.0147 .1520 .1443 .1167
.0157 .1625 .0991 .0857
.1131 .0607 .0958 0100
.0979 .0538 .1856 0229
.1000 .0517 .1856 0229
.1155 .0583 .0958 0100
.2163 .2520 .1337 3210
.2620 L2211 .1147 4583
.2160 .2523 1337 3209
.2294 .2123 .1714 0683
.2299 .2117 .1714 .0683
11 12 13 14
.0081 .0026 0017 .0067
.0179 .0003 1581 0051
.1586 .0205 0241 0626
.1588 .0205 .0240 0627
.0083 .0026 0017 0067
.0181 .0003 1581 0052
.0384 .0029 .0027 0703
.2128 .0059 0544 0071
.2122 .005¢ 0544 0071
.0383 .0029 0027 .0703
.0866 .3749 2871 .3580
.3610 .4751 .2726 3489
.0870 .3749 2871 3580
.2973 .3552 3357 3156
.2965 .3552 .3357 .3156

-.0086
-.0012
.0000
.0000
.0001
.0000
.6835
-.0442
.0072
-.0018
.0483
.0020
.0020
7779
.0491

-.0053
.001¢9
.0013
. 0007
.0488
.0496
.0491
.0473
. 7794
L7779
.0814

. 7594
.7598
2.6548

.0103
.1089
.0083
.0083
.0103
.1089
.1747
.1149
.1149
.1747
.1561
.0030
.1561
-4254
.4254

.1678
.0126
.1094
.1094
.1678
.0126
.0803
.0800
.0799
.0803
.2298
.2720
.2298
.1841
.1841

-0021
-.0086
.0002
.0000
.0001
.0001
.0442
.6821
.0022
.0072
.0470
.0042
.0068
7794
-.0473

f

.0202
.1209
.0973
-0973
.0202
.1209
.0396
.0000
.0000
.039%6
.3764
.5105
.3764
.0903
.0902
16
.0014
.0355
.0458
.0458
.0014
.0355
.0026
.0021
.0021
.0026
.3250
.1352
.3250
.5201
.5201
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100

Dxz

24
.0101
.1105
.0496
.0496
.0101
.1105
.1411
.0019
.001¢9
L1411
.2699
.2477
.2699
.2931
.2931

Dyz

17 18 19 20 21 22 23
.0991 .0001 .0012 .1402 .1251 .2180 .0213
.0652 .0370 .0084 .1821 .0203 .1414 .0079
.0201 .0610 .0069 .2080 .0119 .0008 .2023
.0201 .0611 .0069 .2080 .0118 .0008 .2023
.0991 .0001 .0012 .1402 .1251 .2180 .0213
.0652 .0370 .0084 .1821 .0203 .1414 .0079
.0229 .0746 .0851 .0375 L1171 .0443 .0924
.0144 .0450 .0022 .0241 .2898 .0848 .1647
.0144 .0450 .0022 .0241 .2898 .0848 .1647
.0229 .0746 .0851 .0375 .1171 .0443 .0924
.4397 .1354 .4349 .2231 .1323 .3533 .0474
.2652 .3774 .5685 .2803 .0801 .0012 .3209
.4397 .1354 .4350 .2231 .1323 .3533 .0474
.2060 .4581 .1770 .0449 .2634 .1569 .2686
.2060 .4581 L1771 .0449 .2634 .1569 .2686
25 26 27 28 29 30
. 0851 L1177 .0708 .0813 .0075 .0119
.0992 .1280 . 0509 .0869 .0089 .0105
.0981 .1791 .0005 .0000 .0956 .0109
.0981 .1791 .0005 .0000 .0956 .0109
.0851 L1178 .0707 .0812 .0076 .0119
.0992 .1280 .0509 .0867 .0090 .0105
.0970 .0206 .1550 .0323 .0614 .0106
.0661 .0180 .1841 .0274 .0545 .0126
.0661 .0180 .1841 .0276 .0543 .0126
.0970 .0206 .1550 .0324 .0612 .0106
.2311 .2630 .1627 .5183 .1041 .3760
.2520 .3496 .0655 .0580 .5773 .3709
.2311 .2630 .1627 .5177 .1047 .3760
.1974 .0988 .3433 .2246 .3797 .3821
.1974 .0988 .3433 .2256 .3787 .3821

Atomic orbital occupation for given MO occupation
S Px Py Pz Dx2-y2 Dz2 Dxy
.009 .991
.007 .993
.009 .991
.009 .991
.009 .991
.007 .993
.006 -994
.009 .991
.009 .991
.006 .994

-.016 1.212 .937 . 942 .925

-.020 1.212 .934 .943 .930

-.016 1.212 .948 .925 .932

-.014 1.210 .954 .913 .936

~-.014 1.210 .210 .963 .930

Reduced energy matrix, atom by atom

1 2 3 4 5 6
-9.2870 1.0449 -.0392 .3114 .0002 -.0007
1.0449 -9.2771 .2449 -.0088 -.0007 .0000
-.0392 .2449 -9.2673 1.0366 .3114 -.0088
.3114 -.0088 1.0366 ~9.2673 -.0392 .2449
.0002 -.0007 .3114 -.0392 -9.2870 1.0449
-.0007 .0000 -.0088 .2448 1.0449 -9.2772
.2042 .0289 -.0005 .0005 -.0019 .0007
-.0500 .2048 -.0041 -.0005 -.0030 -.0019
-.0030 -.0019 -.0005 -.0041 -.0500 .2048
-.0019 .0007 .0005 -.0005 .2042 .0289
-18.9210 -18.9156 1.2108 1.2276 .0227 -.0329
1.1928 1.1957 -18.9223 -18.9222 1.1928 1.1957
.0227 -.0329 1.2276 1.2108 -18.9210 -18.9155
1.2273 1.2294 .0195 -.0298% .1323 -.0444
.1323 -.0444 -.0299 .0195 1.2273 1.2294

7 8 9 10 11 12
.2042 -.0500 -.0030 -.0019 -18.9210 1.1928
.0289 .2048 -.0019 .0007 -18.9156 1.1957
~-.0005 ~-.0041 -.0005 .0005 1.2108 -18.9223

W -
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4 .0005 -.0005 -.0041 ~-.0005 1.2276¢ -18.9222
5 -.0019 -.0030 -.0500 .2042 .0227 1.1928
6 .0007 ~-.0019 .2048 .0289 ~-.0329 1.1957
7 -9.2949 1.0526 .1702 . 0440 1.2035 -.0469
8 1.0526 -9.2760 -.0513 .1702 1.1804 .1069
9 .1702 -.0513 -9.2760 1.0526 .1701 .1069
10 .0440 .1702 1.0526 -9.2949 -.0476 -.0469
11 1.2035 1.1804 .1701 -.0476 -38.4749 -19.3795
12 ~.0469 .1069 .1069 -.0469 -19.3795 -38.5279
13 ~.0476 .1701 1.1804 1.2035 2.0739 -19.3796
14 -18.9024 -18.9298 1.1901 1.2187 -19.4498 2.0997
15 1.2187 1.1901 -18.9299 -18.9024 2.1643 2.0997
13 14 15
1 .0227 1.2273 .1323
2 -.0329 1.2294 -.0444
3 1.2276 .0195 -.0299
4 1.2108 -.0299 .0195
5 -18.9210 .1323 1.2273
6 -18.9155 -.0444 1.2294
7 -.0476 -18.9024 1.2187
8 .1701 -18.9298 1.1901
9 1.1804 1.1901 -18.9299
10 1.2035 1.2187 -18.9024
11 2.0739 ~-19.4498 2.1643
12 -19.3796 2.0997 2.0997
13 -38.4749 2.1643 -19.4498
14 2.1643 -38.4236 -19.4457
15 ~19.4498 -19.4457 -38.4236
C5H10.HAO
¢5h10
Atom sembolleri,sira numaralari, X,y ve z koordinatlari
H 1 -1.9810 -.3680 -.5420
H 2 -1.9600 -.3060 1.2650
H 3 -1.7450 2.0780 1.2250
H 4 -2.2600 1.9430 -.5000
H 5 .4840 2.4600 .6700
H 6 -.0920 2.8250 -1.0050
H 7 .1990 -1.3500 -.0670
H 8 .4890 ~.1900 1.2990
H 9 .3120 .5150 -1.7190
H 10 1.7270 .8090 -.6210
c 11 -1.45%90 .0760 .3420
c 12 ~1.4880 1.6150 .2400
c 13 ~-.0760 2.0450 -.2050
c 14 .02%0 -.3030 .2860
c 15 .6120 .7500 -.6680
11 atomu icin ddrtylizldl melezleme dizeyi
.5000 .8660 .0000 .0000
.5000 -.2887 .8165 .0000
.5000 -.2887 -.4082 .7071
.5000 ~.2887 -.4082 -.7071
11 atomu icin déndiirilmis melezleme dizeyi
.5000 .8096 .1863 -.2447
.5000 ~-.4985 -.0971 ~.7015
.5000 -.3100 .6453 .4874
.5000 -.0011 -.7345 .4588
12 atomu icin d¥rtyizll melezleme dizeyi
.5000 .8660 .0000 .0000
.5000 -.2887 .8165 .0000
.5000 -.2887 -.4082 .7071
.5000 -.2887 -.4082 -.7071
12 atomu icin déndirtlmils melezleme dizeyi
.5000 .5947 -.5430 .318¢
.5000 -.3366 -.3335 ~-.7249
.5000 .3708 .7621 -.1780
.5000 -.6289 .1144 .5843
13 atomu icin dértyilzld melezleme dizeyi
.5000 .8660 .0000 .0000
.5000 -.2887 .8165 .0000
.5000 -.2887 ~-.4082 .7071
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.5000 -.2887 ~-.4082 ~-.7071
13 atomu icin déndirtlmiis melezleme dizeyi
.5000 -.0124 .6045 -.6200
.5000 .4300 .3015 .6886
.5000 .3944 -.7111 -.2980
.5000 ~.8120 -.1950 .2294
14 atomu icin d&rtylizlil melezleme dizeyi
.5000 .8660 .0000 .0000
.5000 -.2887 .8165 .0000
.5000 -.2887 -.4082 .7071
.5000 ~.2887 -.4082 -.7071
14 atomu icin dbndiiriilmiis melezleme dizeyi
.5000 -.6004 .5891 -.2062
.5000 .2228 .0937 .8316
.5000 .6980 .1119 -.5002
.5000 -.3204 -.7948 -.1252
15 atomu icin d¥rtyuzlt melezleme dizeyi
.5000 .8660 .0000 .0000
.5000 -.2887 .8165 .0000
.5000 -.2887 -.4082 .7071
.5000 -.2887 -.4082 -.7071
15 atomu icin déndirilmils melezleme dizeyi
.5000 -.6578 -.2701 .4944
.5000 -.2015 ~-.1116 -.8348
.5000 .7103 ~.4579 .1892
.5000 .1490 .8396 .1512
Ortalamayi kdsegenden cikariyor.
h'uv=huv- (ortalama) *Suv
Ortalama= -13.800570 eV
h VIF de en yakin olmayan komsular arasi cizgiler ihmal edildi.
Tim atom ici cizgiler .0000kiiclik olacak sekilde Suv* (ortalama) ya esitlenmistir.
Atomici cizgileri degismedi.
A0 da Hamilton Dizeyi

1 2 3 4 5 6 7 8
1 -13.6002 -3.3706 -.3772 -1.3767 -.0629 -.0932 -1.1323 -.3377
2 -3.3706 -13.6006 -1.2216 -.5036 -.0932 -.0300 -.6434 -1.1011
3 -.3772 -1.2216 -13.6007 -3.3895 -1.3754 -.5061 ~-.0406 -.2782
4 -1.3767 -.5036 -3.3895 -13.6011 -.3773 -1.2225 -.0412 -.0632
5 -.0629 -.0932 -1.3754 -.3773 -13.6001 -3.3695 -.0685 -.6673
6 -.0932 -.0300 -.5061 -1.2225 -3.3695 -13.5997 -.0305 -.0760
7 -1.1323 -.6434 -.0406 -.0412 -.0685 -.0305 -13.6022 -3.3268
8 -.3377 -1.1011 -.2782 -.0632 -.6673 -.0760 -3.3268 -13.5999
9 -.6678 -.0782 -.0637 -.2782 -.3359 -1.1004 -1.0220 -.3261
10 -.0699 -.0330 -.0429 -.0401 -1.1306 -.6429 -.6964 -1.0227
11 -14.5944 -14.6050 -2.9127 -2.9551 -.5640 -.3381 -2.8196 -3.0106
12 4.9110 4.7224 .3463 .9854 -.3465 -.1362 -1.9344 -2.4550
13 4.1915 3.6103 -2.4258 -2.3006 -.4273 -.2763 1.6643 .3371
14 8.3219 -8.7024 -1.0690 1.0384 -.0573 .1348 .4765 ~1.2066
15 -3.0059 -2.8054 -~14.60092 -14.6013 -3.0046 -2.8072 -.2899 -.8522
16 .6198 .5457 2.4206 7.2701 -2.4789 -1.6170 -.1441 -.5709
17 2.4918 2.2250 -4.3643 -3.0914 -1.0625 -1.4024 .2503 .5195
18 .9830 -1.1863 -9.2786 6.9700 -.5404 1.4402 .0268 ~.30585
19 -.5646 -.3391 -2.9544 -2.9140 -14.5929 -14.6035 -.3021 -1.0861
20 .3411 .1876 2.0572 2.6468 -5.2684 .1562 -.0244 -.2151
21 .4329 .2368 -.041¢% .1233 -3.9162 -7.3628 .2993 .8491
22 .0598 -.1458 -1.7608 .3563 -8.2368 7.5389 -.0109 -.5703
23 -3.0753 -2.8597 -.5391 -.3716 -.9397 -.3146 -14.6051 -14.5976
24 2.5967 2.3565 .3030 .2588 -.1459 .0120 -1.5963 -4.3301
25 .0841 .0020 -.4062 -.2528 -.8906 -.2892 9.8698 -1.0642
26 1.0692 -1.1581 -.1614 .0897 -.1247 .1205 3.3326 -9.5443
27 -.9441 -.3184 -.3720 -.5408 -3.0712 -2.8572 -2.8302 -3.0292
28 .8361 .2388 .2631 . 4917 .1648 .8342 .4832 .1569
29 .3609 .0%66 -.1498 -.2052 -2.2096 -2.4574 2.4572 1.1925
30 --.0415 -.1802 -.2114 -.0277 -1.7265 .3993 ~-.7040 -2.4957
9 10 11 12 i3 14 15 16
1 -.6678 -.0699 -14.5944 4.9110 4.1915 8.3219 -3.0059 .6198
2 -.0782 -.0330 -14.6050 4.7224 3.6103 -8.7024 -2.8054 .5457
3 -.0637 -.0429 -2.9127 .3463 -2.4258 -1.0690 -14.6009 2.4206
4 -.2782 -.0401 -2.9551 .9854 -2.3006 1.0384 -14.6013 7.2701
5 -.3359 -1.1306 -.5640 -.3465 -.4273 -.0573 -~3.0046 -2.4789
6 -1.1004 -.6429 -.3381 -.1362 -.2763 .1348 -2.8072 -1.6170
7 -1.0220 -.6964 -2.8196 -1.9344 1.6643 .4765 -.2899 -.1441
8 -.3261 -1.0227 -3.0106 -2.4550 .3371 -1.2066 -.8522 -.5709
9 -13.5972 -3.3256 -1.0861 -.6724 -.1642 .7810 -.8516 -.5183
10 ~-3.3256 -13.6027 -.3036 -.2812 -.0647 .0834 -.2911 -.2733
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10
11
12
13
14
15
16
17
18
19
20
21
22
23

-1.0861
-.6724
-.1642

.7810
-.8516
-.5183

.3168

.5645

-3.0077
-.4875
1.9263
1.9078

-3.0277
-.3572

-1.0367
2.5431

-14.5931
2.8277
2.2194
9.9026

17
2.4918
2.2250

-4.3643

-3.0914

-1.0625

-1.4024

.2503
.5195
.3168

.0697

10.4302
-.1926
6.5123
-.6800
-.0004

.0011

-11.3979

.0009

-2.9148
2.6507

~-3.0097
-.8341
2.4379

-1.6358
1.4221
-.0495
1.0995

-1.0204
-.2268

.441°

25

.0841

.0020
-.4062
-.2528
-.8906
-.2892
9.8698

-1.00642

-1.0367

-1.3021

-2.5937

-2.4871

-3.2144

.0926

-2.4380

-1.6359
1.4221
-.0485

-3.2704
-.1542
2.7395
-.7219

.0005

-.3036
-.2812
-.0647
.0834
-.2911
-.2733
.0697
.0714
~2.8179
~2.1010
1.4411
.4844
-2.8311
-1.9863
-1.3021
1.0609
~14.6032
-10.5170
-.5528
-.4462
18
.9830
-1.1863
-9.2786
6.9700
-.5404
1.4402
.0268
-.3055
.5645
.0714
-.6885
.0139
-.6822
-3.7707
.0001
.0003
.0009
-11.4002
3.0175
-2.7433
-.8348
-2.9513
-.0576
.0382
-.0495
~-.6480
1.1548
-1.0744
.4416
~.1837
26
1.0692
-1.1581
-.1614
. 0897
-.1247
.1205
3.3326
-9.5443
2.5431
1.0609
-.3789
-.3637
.0926
-3.8343
.0577
.0377
-.0485
-.6480
.6831
.0319
-.7206
-.5624
.0002

-21.4025
-.0015
.0012
-.0005
-12.7186
-.1977
10.4302
-.6885
-2.9907
1.6849
2.3956
-.6643
-12.7989
10.1741
-2.5937
-.3789
-3.3629
2.8870
.9379
~1.4081
19
-.5646
-.3391
-2.9544
-2.9140
-14.5929
-14.6035
-.3021
-1.0861
-3.0077
-2.8179
-2.9907
-1.6821
-2.3953
.6647
-12.7178
-9.5792
-2.9148
3.0175
-21.4010
.0025
-.0008
.0005
-3.3591
.1479
-3.2704
.6831
-12.7939
4.6987
-8.8483
-3.1626
27
-.9441
-.3184
-.3720
-.5408
-3.0712
-2.8572
~2.8302
-3.0292
-14.5931
-14.6032
-3.3629
-2.8859
-.9364
1.4054
~-3.1003
-2.6699
1.0995
1.1548
-12.7939
-4.6987
8.8454
3.1665
-12.8185
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-.0015
-11.3988
-0009
-.0007
.1948
-3.8124
-.1926
.013¢%
-1.6821
.4052
1.4547
-.4032
-10.1741
5.9208
-2.4871
~.3637
-2.8859
1.9747
.8751
-1.3091
20
.3411
.1876
2.0572
2.6468
-5.2684
.1562
-.0244
-.2151
-.4875
-2.1010
1.6849
.4052
1.4559
-.4043
9.5801
4.8928
2.6507
-2.7433
.0025
-11.4014
.0005
.0006
-.1466
-.7059
-.1542
.0319
-4.6987
-1.7652
-3.9237
-1.4040
28
.8361
.2388
.2631
. 4917
.1648
.8342
.4832
.1569
2.8277
-10.5170
2.8870
1.9747
.8724
-1.3096
2.6691
1.8330
-1.0204
-1.0744
4.6987
-1.7652
-3.9229
-1.4046
3.9902

.0012
-0009

-11.4023

.0007

-10.4332

-.1931
6.5123
-.6822
-2.3953
1.4559
1.44094
~.5754
2.5968
-2.4904
-3.2144
.0926
-.9364
.8724
-.4282
-.4248
21
-4329
.2368
-.0419
.1233
-3.9162
-7.3628
.2993
.8491
1.9263
1.4411
2.3956
1.4547
1.4494
-.5735
2.9130
2.6494
-3.0097
-.8348
-.0008
.0005
11.4006
.0000
3.2718
-.1547
2.7395
~-.7206
8.8454
-3.9229
3.5407
2.6418
29

.3609
.0966
-.1498
-.2052
-2.2086
-2.4574
2.4572
1.1925
2.2194
-.5528
-9379
.8751
-.4282
-.4269
-1.1014
-1.0211
-.2268
.4416
-8.8483
-3.9237
3.5407
2.6428
7.2124

-.0005
-.0007
.0007
-11.4004
.6895
.0111
-.6800
-3.7707
.6647
-.4043
-.5735
-.4578
.3783
-.3634
.0926
-3.8343
1.4054
-1.3096
-.4269
-.0735
22
.0598
-.1458
-1.7608
.3563
-8.2368
7.5389
-.0109
-.5703
1.9078
.4844
-.6643
-.4032
~-.5754
-.4578
-3.0173
-2.7421
-.8341
-2.9513
.0005
.0006
.0000
-11.3994
-.6810
.0323
-.7219
-.5624
3.1665
-1.4046
2.6428
-2.9018
30
~-.0415
-.1802
-.2114
-.0277
-1.7265
.3983
-.7040
-2.4957
9.9026
-.4462
-1.4081
-1.3091
-.4248
-.0735
-1.1516
-1.0715
.4419
-.1837
-3.1626
~1.4040
2.6418
-2.9018
-6.533¢%

-12.7186
.1948
-10.4332
.6895
-21.4034
-.0027
-.0004
.0001
~12.7178
9.5801
2.9130
-3.0173
-3.1000
1.9313
-2.4380
.0577
-3.1003
2.6691
-1.1014
-1.1516
23
~3.0753
-2.8597
-.5391
-.3716
-.9397
-.3146
-14.6051
-14.5976
-3.0277
-2.8311
-12.7989
-10.1741
2.5968
.3783
-3.1000
-1.9305
2.4379
-.0576
-3.3591
~.1466
3.2718
-.6810
-21.4037
.0031
-0005
.0002
-12.8185
3.9902
7.2124
-6.5339

-.1977
-3.8124
-.1931
.0111
-.0027
-11.4000
.0011
.0003
-9.5792
4.8928
2.6494
-2.7421
-1.9305
.6486
-1.6359
.0377
-2.6699
1.8330
-1.0211
-1.0715
24
2.5967
2.3565
.3030
.2588
-.1459
.0120
-1.5963
-4.3301
-.3572
-1.9863
10.1741
5.9208
-2.4904
-.3634
1.9313
.6486
-1.6358
.0382
.1479
-.7059
-.1547
.0323
.0031
-11.4000
-.0013
-.0C04
-3.9884
-2.3570
2.7136
-2.4575
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24 -.0013 -.0004 -3.9884 -2.3570
25 -11.3995 -.0008 -7.2113 2.7118
26 -.0008 -11.3999% 6.5323 -2.4567
27 -7.2113 6.5323 -21.3974 -.0017
28 2.7118 -2.4567 -.0017 -11.4023
29 1.0462 -4.4423 -.0023 .0002
30 -4.4405 .1657 .0002 -.0011
Melezlenmis AO da Hamilton Dizeyi
1 2 3 4
1 -13.6002 -3.3706 -.3772 -~1.3767
2 -3.3706 -13.6006 -1.2216 -.5036
3 -.3772 -1.2216 -13.6007 -3.3895
4 -1.3767 -.5036 -3.3895 -13.6011
5 -.0629 -.0932 -1.3754 -.3773
6 -.0932 -.0300 -.5061 -1.2225
7 -1.1323 -.6434 -.0406 -.0412
8 -.3377 -1.1011 -.2782 -.0632
9 -.6678 ~-.0782 ~-.0637 ~.2782
10 -.0699 -.0330 -.0429 -.0401
11 -4.5770 -.6773 -1.3662 -1.3624
12 -15.9898 -3.9025 -.6436 -2.4739
13 -2.0589% ~10.6777 -3.6500 -2.7614
14 -6.5630 -13.9525 -.1655 .6876
i5 -2.1742 -2.6642 -6.4470 .9220
16 -3.2552 -1.4687 .0662 -13.7691
17 .4510 .7065 -8.0775 -8.2016
18 -1.0333 -2.1845 -14.7435 -8.1540
19 -.0619 .0617 -.4363 -1.6362
20 .0360 -.,1179 -1.8178 -.0364
21 -.4734 -.2205 -.1113 ~.6069
22 -.6300 -.4015 -3.5434 -3.5486
23 -3.2675 -2.6047 -.6575 -.5086
24 -.0621 -1.8678 ~.3744 ~.0772
25 -.2505 .7946  -.0227 -.0783
26 -2.5704 -2.0415 -.0236 -.0791
27 -1.1400 -.4314 -.4231 -.5521
28 -.6462 ~.0676 -.0458 -.3235
29 -.0513 -.0679 .0295 .1676
30 -.0507 -.0698 -.3046 -.3736
9 10 11 12
1 -.6678 -.0699 -4.5770 -15.9898
2 -.0782 -.0330 -.6773 -3.9025
3 ~-.0637 -.0429 -1.3662 -.6436
4 -.2782 -.0401 -1.3624 -2.4739
5 -.3359 -1.1306 -.6281 -.0276
6 -1.1004 ~.6429 ~.3638 -.1689
7 -1.0220 -.6964 -2.7825 -.9413
8 -.3261 -1.0227 -3.1348 .5322
9 -13.5972 -3.3256 -1.3091 -.7398
10 -3.3256 -13.6027 -.4119 -.0639
11 -1.3091 -.4119 ~-13.9003 -2.5010
12 -.7398 -.0639 -2.5010 -13.8998
13 ~.0599 -.0658 -2.5011 -2.43%97
14 -.0633 -.0657 -2.5019 ~-2.499%9
15 ~.7262 -.3232 -9.4228 -3.9334
16 -.7662 -.1286 -5.5544 -7.0044
17 -.4770 -.,2064 -.5276 1.2179
18 .2662 .0760 -1.1223 -2.1348
19 -1.5162 -.8120 .3373 -.1635
20 .1811 -1.5443 -.6807 .2820
21 ~3.6344 -3.4067 -2.9115 -.7319
22 -1.0459° .1272 -3.6771 -1.1677
23 -2.4343 -1.2087 -15.2429 -2.9419
24 .4244 -1.0978 -4.9810 1.9042
25 -3.1514 -3.4785 -1.1636 -.4009
26 ~.8939 .1229 -7.1026 -2.2517
27 -4.8605 -.4550 -5.8137 -1.499¢%
28 -16.3811 -4.7480 -1.5891 ~-.9057
29 ~4.,4305 -14.6031 -.6600 .1862
30 -3.5142 -9.4003 -1.0095 -.0562
17 18 19 20
1 .4510 -1.0333 -.0619 .0360
2 .7065 ~2.1845 .0617 -.1179
3 -8.0775 -14.7435 -.4363 -1.8178
4 -8.2016 ~8.1540 -1.6362 -.0364

2.7136
1.0462
-4.4423
-.0023
.0002
-11.4025
.0012

5
-.0629
-.0932

-1.3754
-.3773
-13.6001
-3.3695
-.0685
-.6673
-.335%
-1.1306
-.6281
-.0276
-.4783
.0060
-2.5718
.0783
~-3.1350
-.3806
-4.4916
-16.4147
-4.1354
~-4.1441
-.8812
-.6895
~-.6090
.3003
-1.9007
.1192
-.7335
-3.6273
13
-2.0589
-10.6777
-3.6500
-2.7614
-.4783
-.2395
.4959
-1,1148
-.0599
-.0658
-2.5011
-2.4997
-13.92003
-2.4994
-11.6377
~7.8792
1.3869
-7.5025
.2291
-.5994
-1.2808
-2.7401
-2.6906
-2.1735
.9888
1.1035
-1.0738
.0343
.2001
-.5731
21
-.4734
-.2205

~-2.4575
-4.4405
.1657
.0002
-.0011
.0012
-11.3994

6
-.0932
-.0300
-.5061

-1.2225
-3.3695
~13.5997
-.0305
-.0760
-1.1004
-.6429
-.3638
-.1689
-.2395
.0959
-1.1450
~1.4355
-3.3283
.2944
-16.4288
-4.2633
-4.2510
-4.2639
-.3597
-.0816
-.2416
.0536
-1.1163
-1.6558
.3647
-3.3071
14
-6.5630
-13.9525
-.1655
.6876
.0060
.0959
-2.4114
-2.3038
-.0633
~-.0657
-2.5019
-2.4999
-2.4994
-13.9035
.2747
1.8928
1.2010
-.1285
.2849
~.0138
.2516
.6190
-7.0398
-4,1315
1.7786
-6.8507
-.6723
.0757
-.379%
.2853
22
-.6300
-.4015
-3.5434
-3.5486

1

7
~1.1323
-.6434
-.0406
-.0412
-.0685
-.0305
13.6022
-3.3268
-1.0220
-.6964
-2.7825
-.9413
.4959
-2.4114
-.3580
-.1993
-.0123
-.0100
.0370
-.0788
-.3703
-.1921
-1.2169
-3.9619
-8.9790
15.0525
-2.7446
-1.1991
-2.3303
.6135
i5
-2.1742
-2.6642
-6.4470
.9220
-2.5718
-1.1450
-.3580
-1.1450
-.7262
-.3232
-9.4228
~3.9334
11.6377
.2747
13.9025
-2.5005
-2.5024
-2.5006
.0860
~-3.6103
-4.6796
10.8198
~-5.1010
-1.9044
-.7178
-.3572
-3.9235
~.8532
.3125
-2.2700
23

-3.2675
-2.6047
-.6575
-.5086

8
-.3377
-1.1011
-.2782
-.0632
-.6673
-.0760
-3.3268
-13.5999
-.3261
-1.0227
-3.1348
.5322
-1.1148
-2.3038
-1.1450
-.1857
-.1875
-.1861
.3265
-.7722
-1.0618
-.6648
-3.3584
-16.3004
-5.6661
-3.8704
-3.1736
.4042
-2.4215
-.8674

16
-3.2552
-1.4687
.0662
-13.7691
.0783
-1.4355
~.1993
-.1857
-.7662
-.1286
-5.5544
-7.0044
-7.8792
1.8928
-2.5005
-13.8989
-2.5025
-2.4995
-2.0492
1.5685
-2.5909
-5.6275
-2.3511
-.2398
~.3278
-.4245
-2.1272
-1.0559
.5403
-1.0677

24
-.0621
-1.8678
-.3744
-.0772
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5 -3.1350 -.3806 -4.4916 -16.4147 -4.1354 -4.1441 -.8812 -.6895
6 -3.3283 .2944 -16.4288 -4.2633 -4.2510 -4.2639 -.3597 -.0816
7 -.0123 -.0100 .0370 -.0788 -.3703 -.1921 -1.2169 -3.9619
8 -.1875 -.1861 .3265 -.7722 -1.0618 -.6648 -3.3584 -16.3004
9 -.4770 .2662 -1.5162 .1811 -3.6344 -1.0459 -2.4343 .4244
10 -.2064 .0760 -.8120 -1.5443 -3.4067 .1272 -1.2087 -1.0978
11 -.5276 -~-1.1223 .3373 ~.6807 -2.9115 ~-3.6771 -15.2429 -4.9810
12 1.2179 -2.1348 ~-.1635 .2820 -.7319 -1.1677 -2.9419 1.9042
13 1.3869 -7.5025 .2291 -.5994 -1.2808 -2.7401 -2.6906 -2.1735
14 1.2010 -.1285 .2849 -.0138 .251¢ .6190 -7.0398 -4.1315
15 -2.5024 -2.5006 .0860 -3.6103 -4.6796 -10.8198 -5.1010 -1.9044

16 -2.5025 -2.4995 -2.0492 1.5685 -2.5909 -5.6275 -2.3511 -.2398

17 -13.9006 -2.5005 -4.6359 -4.1428 -2.1638 -14.3962 -.6270 -.1778
18 -2.5005 -13.8894 .9071 -.6934 1.9293 .0472 -.2363 -.2783
19 -4.635% .9071 -13.9010 -2.5005 -2.4996 -2.5015 .6044 .6098
20 -4.1428 -.6934 -2.5005 -13.8986 -2.4992 -2.5003 -1.2172 -1.0050
21 -2.1638 1.9293 -2.4996 -2.4992 -13.8998 -2.4997 -4.1011 -1.4150
22 -14.3962 .0472 -2.5015 -2.5003 -2.4997 -13.9031 -2.9576 ~.9597
23 -.6270 -.2363 .6044 -1.2172 -4.1011 -2.9576 -13.9013 -2.5015
24 -.1778 -.2783 .6098 -1.0050 -1.4150 -.9597 -2.5015 -13.9003
25 -.3741 .4123 .2651 -.8187 -2.9043 -1.1104 -2.5009 -2.4998
26 .3838 -.0789 -.0346 .5910 .6985 .3185 -2.5031 -2.5003
27 -1.8726 .7679 -.0982 -2.2202 -9.9907 -5.0140 -11.5753 -3.2501
28 -.6059 .5076 -2.7501 1.5151 -5.0571 -1.1398 -2.5998 2.1418
29 .4868 -.07583 1.2615 -1.3471 -.6369 1.5099 -3.3355 -2.5530
30 -1.8238 .6588 -4.3229 -5.0871 -15.2826 -2.5157 -1.7086 -1.4212
25 26 27 28 29 30

1 -.2505 -2.5704 -1.1400 -.6462 -.0513 -.0507

2 .7946 -2.0415 -.4314 -.0676 ~-.0679 -.0698

3 -.0227 -.0236 -.4231 -.0458 .0295 -.3046

4 -.0783 -.0791 -.5521 -.3235 .1676 -.3736

5 -.6090 .3003 -1.9007 .1192 -.7335 -3.6273

6 ~.2416 .0536 -1.1163 -1.6558 .3647 -3.3071

7 -8.9790 -15.0525 -2.7446 -1.1991 -2.3303 .6135

8 -5.6661 -3.8704 -3.1736 .4042 -2.4215 -.8674

9 -3.1514 -.8939 -4.8605 -16.3811 -4.4305 -3.5142

10 -3.4785 .1229 -.4550 -4.7480 -14.6031 -9.4003
11 ~1.1636 -7.1026 -5.8137 -1.5891 -.6600 -1.0095

12 -.4009 -2.2517 -1.4999 -.9057 .1862 -.0562

13 .9888 1.1035 -1.0738 .0343 .2001 -.5731

14 1.7786 -6.8507 -.6723 .0757 -.3799 .2853

15 -.7178 -.3572 -3.9235 -.8532 .3125 -2.2700

16 -.3278 -.4245 -2.1272 -1.0558% .5403 -1.08677

17 -.3741 .3838 -1.8726 ~.6059 .4868 -1.8238

18 .4123 -.0789 .7679 .5076 -.0753 .6588

19 .2651 -.0346 -.0982 -2.7501 1.2615 -4.3229

20 -.8187 .5910 -2.2202 1.5151 -1.3471 -5.0871

21 -2.9043 .6985 -9.9907 -5.0571 -.6369 -15.2826

22 -1.1104 .3185 -5.0140 -1.1398 1.5099 -2.5157
23 -2.5009 -2.5031 -11.5753 -2.5998 -3.3355 -1.7086
24 -2.4998 -2.5003 -3.2501 2.1418 -2.5530 -1.4212
25 -13.8986 -2.5002 -12.7393 -3.2449 -9.9395 ~.6127
26 ~-2.5002 -13.9029 -.8889 -1.4246 -.4002 2.2478
27 -12.7393 -.8589 -13.8981 -2.4991 -2.4982 -2.4984
28 -3.2449 -1.4246 -2.4991 -13.8988 -2.4979 -2.5007

29 -9.9395 -.4002 -2.4982 -2.4979 -13.9017 -2.4997
30 -.6127 2.2478 -2.4984 -2.5007 -2.4997 -13.9030
VIF(kulakli) e Karsilik Hamilton Dizeyi
1 2 3 4 S 6 7 8
1 .2004 .0000 .0000 .0000 .0000 .0000 .0000 .0000
2 . 0000 .1999 .0000 .0000 .0000 .0000 .0000 .0000
3 .0000 .0000 .1998 .0000 .0000 .0000 .0000 .0000
4 . 0000 .0000 .0000 .19984 .0000 .0000 .0000 .0000
5 .0000 .0000 .0000 .0000 .2004 .0000 .0000 .0000
6 .0000 .0000 .0000 .0000 .0000 .2009 .0000 .0000
7 .0000 .0000 .0000 .0000 .0000 .0000 .1983 .0000
8 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .2007
° .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
10 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
11 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
12 -7.2171 .0000 .0000 .0000 .0000 .0000 .0000 .0000
13 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
14 .0000 -7.2008 .0000 .0000 .0000 .0000 .0000 .0000
15 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000

16 .0000 .0000 .0000 -6.7570 .0000 .0000 .0000 .0000
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.0000
. 0000
.0000
-0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-0000
.0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.2034
.0000
.0000
.0000
.0000
.0000
-0000
. 0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
~-7.3609
. 0000
.0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

. 0000
.0000
.0000
.0000
-2.5024
-2.5025
-.1001
-2.5005
.0000
.0000
.0000
-7.0849
.0000

. 0000
.0000
.0000
.0000
.0000
.0000

-0000
~6.7578
.0000
.0000
.0000
.0000
-0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
~.0997
-2.5010
~2.5011
-2.5018
.000¢6
.0000
.0000
. 0000
.0000
.0000
.0000
. 0000
-7.3561
.0000
.0000
.0000
.0000
.0000
.0000
.0000
19
. 0000
.0000
.0000
.0000
.0000
-7.3801
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
. 0000
.0000
-.1005
-2.5005
-2.4996
-2.5015
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.0000
.0000
-0000
-7.3734
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.0000
-0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-2.5011
~2.4997
-.0997
~2.4994
-7.0847
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-2.4996
-2.4992
-.0992
-2.4997
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-6.8736
.0000
.0000
.0000
.0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000

. 0000
.0000
.0000
.0000
.0000
-7.0847
.0000
-.1018
-2.5005
-2.5024
-2.5006
.0000
.0000
.0000
.0000

. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-7.3561
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
~-.1007
-2.5015
-2.5009
-2.5031
.0000
.0000
.0000



30 .0000
25
1 .0000
2 .0000
3 .0000
4 .0000
5 .0000
6 .0000
7 .0000
8 .0000
9 .0000
10 .0000
11 .0000
12 .0000
13 .0000
14 .0000
15 .0000
16 .0000
17 .0000
18 .0000
19 .0000
20 .0000
21 .0000
22 .0000
23 ~2.5009
24 -2.4998
25 -.0981
26 ~2.5002
27 -7.3632
28 .0000
29 .0000
30 .0000
VIF (kulaksiz)
1
1 .0000
2 .0000
3 .0000
4 .0000
5 .0000
6 .0000
7 .0000
8 .0000
] .0000
10 .0000
11 .0000
12 -7.2171
13 .0000
14 .0000
15 .0000
i6 .0000
17 .0000
18 .0000
19 .0000
20 .0000
21 .0000
22 .0000
23 .0000
24 .0000
25 .0000
26 .0000
27 .0000
28 .0000
29 .0000
30 .0000
]
1 .0000
2 . 0000
3 .0000
4 .0000
5 .0000
6 .0000
7 . 0000
8 .0000
9 .0000
10 .0000

107

.0000 .0000 .0000
26 27 28
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
-6.8736 . 0000 .0000
.0000 .0000 .0000
.0000 .0000 -7.3609
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 . 0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
-2.5031 .0000 .0000
-2.5003 .0000 .0000
-2.5002 -7.3632 .0000
-.1023 .00Q00 .0000
.0000 -.0975 -2.4991
.0000 -2.4991 -.0982
.0000 -2.4982 -2.4979
.0000 -2.4984 -2.5007
e Karsilik Hamilton Dizeyi
2 3 4
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 . 0000
.0000 .0000 .0000
.0000 .0000 .00g0
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
-7.2008 .0000 .0000
.0000 .0000 .0000
.0000 .0000 -6.7570
. 0000 .0000 .0000
.0000 -6.7578 . 0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
. 0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 . 0000 .0000
.0000 .0000 .0000
.0000 .0600 .0000
10 11 12
.0000 .0000 -7.2171
.0000 .0000 .0000
.0000 .Qo00 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000
.0000 .0000 .0000

-7.4637
29

.0000
.0000
.0000
-0000
.0000
.6000
.0000
.0000
.0000
-7.3508
.0000
.0000
-0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
~2.4982
-2.497%
-.1012
-2.4997

5
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
,0000

-7.3734
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

13
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.0000
30
.0000
.0000
.0000
-0000
-0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-7.4637
.0000
.0000
.0000
.0000
.0000
-2.4984
-2.5007
-2.4997
-.1024

6
-0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

-7.3801
.0000
.0000
-0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000

14
. 0000

-7.2008
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-0000
.0000
-6.8736
.0000
.0000
.0000
.0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.0000

g
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
-0000

~7.3328
.0000
.0000
.0000
.0000
.0000
.0000

. 0000
.0000
.0000
-6.7570
.0000
.0000
.0000
.0000
.0000
.0000
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.0000
. 0000
. 0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-7.3609
.0000
.0000

.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-2.5024
~-2.5025
.0000
-2.5005
.0000
.0000
.0000
~7.0849
-0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0o00
.0000
.0000
.0000
.0000
.0000
-2.5009

-0000
.0000
.0000
.0000
-0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-0000
.0000
.0000
.0000
-7.3508
.0000
18
.0000
.0000
-6.7578
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-2.5006
-2.4995
-2.5005
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-0000

.0000
.0000
.0000
.0000
.0000
.0000
-6.8736
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.00090
.0000
.0000
.0000
.0000
.0000
.0000
-2.5031

-2.5011
~-2.4997
-0000
~2.4994
-7.0847
.0000
.0000
-0000
.0000
-0000
.0000
.0000
-0000
.0000
-0000
.0000
.0000
.0000
.0000
.0000
21
.0000
.0000
.0000
-0000
.0000
.0000
-0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-2.4996
~-2.4992
.0000
-2.4997
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-7.4637
29
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-7.3508
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

-2.5019
-2.4999
-2.4994
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
22
.0oo0
.0000
-0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-7.0849
.0000
-2.5015
~-2.5003
-2.4997
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
30
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
~7.4637
.0000
.0000

.0000
.0000
~7.0847
.0000
.0000
-2.5005
-2.5024
-2.5006
.0000
.0000
.0000
.000c
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
23
.0000
.0000
.0000
.0000
. 0000
.0o0C
.0000
.0000
.0000
.0000
-7.3561
. 0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-2.5015
~2.5009
-2.5031
.0000
.0000
.0000
.0000

-0000
-0000
.0000
. 0000
-2.5005
.0000
-2.5025
-2.4995
.0000
.0000
-0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
24
.0000
.0000



24 -2.4998
25 .0000
26 -2.5002
27 -7.3632
28 .0000
29 .0000
30 .0000
h'=h- (alfa)*s
1
1 .2004
2 ~1.4164
3 ~-.1591
4 -.5791
5 -.0270
6 -.0394
7 -.4754
8 -.1417
9 -.2800
10 -.0299
11 -3.0048
12 -7.2171
13 ~2.0761
14 -3.7388
15 -1.0731
16 -1.4719
17 -.1054
18 -.6536
19 -.0735
20 -.0386
21 -.2255
22 -.2838
23 -1.4845
24 -.3012
25 -.3703
26 -1.2261
217 -.5053
28 -.3236
29 -.1050
30 -.1041
9
1 -.2800
2 -.0340
3 -.0264
4 -.1167
5 ~.1399
6 -.4614
7 -.4300
8 -.1370
9 .2034
10 ~1.3963
11 -.5814
12 -.3703
13 -.1201
14 -.1233
15 -.3440
16 -.3590
17 -.2523
18 .0221
19 -.8313
20 -.2042
21 -1.6122
22 ~-.6572
23 -1.1722
24 -.1169
25 ~1.4356
26 -.6036
27 -3.1083
28 ~-7.3609
29 -2.9501
30 ~-2.6123
17
1 -.1054
2 .0078
3 -4.2983
4 -4.3444

-2.5003
-2.5002
.0000
.0000
.0000
.0000
.0000

2
-1.4164
.1999
-.5122
-.2111
-.03%4
-.0121
-.2694
-.4622
-.0340
-.0150
-1.5663
-2.7565
-5.2573
-6.4670
-1.2370
-.7945
.0078
-1.0589
-.0084
-.0743
-.1130
-.1790
-1.2210
-.9471
.0347
-1.0108
-.1887
-.0538
-.0538
-.0562

10
~-.029%
-.0150
-.0181
-.0166
-.4737
-.2689
-.2934
-.4307
-1.3963
.1879
-.1793
-.0513
~-.0529
-.0534
-.1463
-.0738
-.1014
.0015
-.5535
-.8236
-1.5127
-.2067
-.7018
-.6607
-1.5395
~.2098
-1.4821
-3.0679
-6.7079
-4.7855

18
-.6536
-1.0589
-6.7578
-4,3256

.0000
-7.3632
.0000
.0000
-2.4991
-2.4982
-2.4984

-.1591
-.5122
-1998
-1.4243
-.57717
-.2135
-.0172
-.1167
-.0264
~.0181
-.7669
-.5005
-1.6106
-.3225
-3.6962
-1.2920
-4.2983
-6.7578
-.4280
~.9375
-.3074
-1.5751
-.2897
-.1871
-.0562
-.0566
-.1882
-.0502
-.0226
-.1462

-3.0048
-1.5663
-.7669
-.7708
-.2825
-.1642
~1.2829
-1.4290
-.5814
-.1793
-.0997
-2.5010
~2.5011
-2.5019
~-4.7710
-3.2540
-.5539
-1.4826
-.1513
-.5544
~-1.4347
-1.7925
-7.3561
-3.2170
-1.4820
-4.1735
-2.6646
-1.0115
~.6339
-.7774

-.0735
-.0084
-.4280
-.8665

109

.0000
.0000
.0000
-2.4991
.0000
-2.4979
-2.5007

-.5791
-.2111
-1.4243
.19%4
-.1593
-.5132
-.0163
-.0260
-.1167
-.0166
-.7708
~-1.1803
-1.2862
-.0120
-.9763
-6.3989
-4.3444
-4.3256
-.8665
-.2758
-.4868
~-1.5740
-.2217
-.0603
-.0624
-.0619
-.2515
-.1681
.0138
-.1873

-7.2171
-2.7565
-.5005
-1.1803
-.0623
-.0932
-.6011
-.0750
-.3703
-.0513
-2.5010
-.0993
-2.4997
-2.4999
-2.8268
-3.4476
.2349
-1.5443
-.0352
.0130
-.4918
-.7480
2.2589
.2130
.0605
1.3690
-.9777
-.4412
~.0148
-.1270

-.0386
-.0743
-.9375
-.2758

.0000
-0000
.0000
-2.4982
-2.4979
.0000
-2.4997

5
.0270
-0394
-.5777
.1593
.2004
.4154
.0285

~.2795
-.1399
-.4737
-.2825
-.0623
-.2275
-.0479
~1.2206
-.2419
-1.4278
-.4112
-2.9739
-7.3734
-2.8413
-2.8453
-.4087
-.3382
-.3083
.0259
~-.9771
-.2333
-.5478
-1.6156

13
-2.0761
-5.2573
-1.6106
-1.2862
-~.2275
-.1200
-.0704
-.6828
-.1201
-.0529
-2.5011
-2.4997
-.0997
-2.499%4
-5.9294
-4.4443
-.4378
-3.9246
-.0518
-.3960
-.7991
-1.3701
-2.1320
~-.9950
.5370
-.2865
-.8002
-.1072
.0353
-.2399
21

-~.2255
-.1130
-.3074
-.4868

1

i
=

.0000
.0000
.0000
-2.4984
-2.5007
-2.4997
.0000

6
~.0394
-.0121
-.2135
-.5132

-1.4154
.2009
-.0126
-.0319
~.4614
-.2689
-.1l642
-.0932
-.1200
.0047
-.6765
-.7825
-1.4820
-.1451
-7.3801
-2.8902
-2.8836
-2.8901
-.1607
-.0580
-.1168
-.0095
~.6693
-.8693
-.1222
~1.4785

14
-3.7388
-6.4670
-.3225
-.0120
-.0479
.0047
-1.1456
-1.1239%
-.1233
-.0534
-2.5019
-2.4999
-2.49%4
~-.1029
-.7350
.0904
1.0269
-.1287
.2571
.0762
-.0367
-.0420
-4.1832
-2.3102
.0704
-3.4503
-.6405
-.0558
-.1053
.0617
22

-.2838
-.1790
-1.5751
-1.5740

-.4754
-.2694
-.0172
-.0163
-.0285
-.0126
.1983
-1.3975
-.4300
-.2934
~1.2829
-.6011
-.0704
-1.1456
-.1574
-.0985
-.0310
-.0296
-.0150
-.0560
-.1647
-.0981
-1.7651
-2.7780
-4.6306
-6.8736
-1.2689
-.6968
-1.1158
-.0286

~1.0731
-1.2370
~3.6962
-.9763
-1.2206
-.6765
-.1574
-.4996
-.3440
-.1463
-4.7710
-2.8268
~-5.9294
-.7350
~-.1019
-2.5005
-2.5024
~2.5006
-.9643
-2.1648
-2.5268
-5.6487
-2.3609
-1.0746
~.6226
-.4849
-1.8644
~-.6472
-.1164
-1.2164

-1.4845
-1.2210
-.2897
-.2217

8
-.1417
-.4622
-.1167
-.0260
-.2795
-.0319

-1.3975
.2007
-.1370
-.4307
-1.4290
-.0750
-.6828
-1.1239
-.4996
-.1435
-.1464
-.1447
.0221
-.3832
-.4907
-.3433
-2.5565
-7.3328
-3.4070
-2.7444
-1.4459
-.1249
-1.1670
-.5936

16

-1.4719
-.7945
-1.2920
-6.3989
-.2419
-.7825
-.0995
-.1435
-.3590
-.0738
-3.2540
-3.4476
-4.4443
.0904
-2.5005
-.0984
-2.5025
-2.4995
-1.0770
-.0261
-1.3397
-3.5035
-1.2636
-.3083
-.2537
-.2558
-1.1528
~-.5512
.1154
.6865

.3012
.9471
.1871
.0603



5 -1.4278 -.4112
6 -1.4820 -.1451
7 ~-.0310 -.0296
8 -.1464 ~-.1447
9 -.2523 0221
10 -.1014 0015
11 -.5539 -1.4826
12 .2349 -1.5443
13 -.4378 -3.9246
14 1.0269 -.1287
15 -2.5024 -~2.5006
16 -2.5025 -2.4995
17 -.1001 -2.5005
18 -2.5005 -.0988
19 ~2.7515 4079
20 -2.6616 -.1485
21 -2.0843 .6281
22 ~-7.0849 -1.1791
23 -.5978 ~-.4433
24 -.1575 -.1556
25 -.1331 .1402
26 .1258 .0174
27 -1.0793 .0352
28 -.4184 2251
29 .0928 .2178
30 -.9243 .1401
25 26

1 -.3703 -1.2261
2 .0347 -1.0108
3 -.0562 ~-.0566
4 -.0624 -.0619
5 -.3083 0259
6 -.1168 -.0095
7 -4.6306 -6.8736
8 -3.4070 -2.7444
9 -1.4356 -.6036
10 -1.5395 -.2098
11 -1.4820 -4.1735
12 .0605 -1.3690
13 .5370 -.2865
14 .0704 -3.4503
15 ~.6226 -.4849
16 -.2537 -.2558
17 -.1331 .1258
18 .1402 .0174
19 -.0013 2305
20 -.5387 2187
21 -1.4598 -.0265
22 -.7479 .0152
23 -2.5009 -2.5031
24 -2.4998 -~2.5003
25 ~-.0981 -2.5002
26 -2.5002 -.1023

27 -6.5068 -1.4711
28 -2.3530
29 -5.0030
30 ~1.3495

EHT den gelen 8zdegerler

41.9503000
41.8887000
23.0371000
23.0263000
13.6306000
8.22000000
6.56060000
6.39050000
5.91090000
3.05240000
3.01160000
2.54450000
.190500000
.100200000

110

~2.9739 -7.3734 -2.8413 -2.8453
~-7.3801 -2.8902 -2.8836 -2.8901
-.0150 -.0560 -.1647 ~.0981
.0221 -.3832 -.4907 ~.3433
-.8313 -.2042 -1.6122 -.6572
-.5535 -.8236 -1.5127 -.2067
-.1513 ~.5544 -1.4347 -1.7925
-.0352 .0130 -.4918 -.7480
-.0518 ~.3960 -.7991 -1.3701
.2571 .0762 -.0367 -.0420
-.9643 -2.1648 -2.5268 -5.6487
-1.0770 -.0261 -1.3397 -3.5035
-2.7515 -2.6616 -2.0843 -7.0849
.4079 ~-.1485 .6281 -1.1791
-.1005 -2.5005 -2.4996 -2.5015
-2.5005 -.0980 -2.4992 -2.5003
~2.4996 -2.4992 -.0992 -2.4997
-2.5015 -2.5003 -2.4997 -.1025
-.0595 -.8257 -1.9937 -1.4812
.2018 -.5022 -.92069 -.6075
-.0013 -.5387 -1.4598 -.7479
.2305 .2187 -.0265 .0152
~.9405 -1.6578 -5.3087 -2.5206
~1.2357 .0136 -3.2690 -.8058
.4345 -.4342 ~-1.4720 .4464
~2.7631 -3.0638 -7.4637 -2.2727
27 28 29 30
~-.5053 ~-.3236 -.105¢0 -.1041
-.1887 -.0538 -.0538 -.0562
-.1882 ~.0502 ~-.0226 -.14862
-.2515 -.1681 .0138 -.1873
-.9771 -.2333 -.5478 -1.6156
-.6693 ~.8693 -.1222 -1.4785
-1.2689 -.6968 -1.1158 -.0286
-1.4459% -.1249 -1.1670 ~-.5936
-3.1083 -7.3609 -2.9501 -2.6123
-1.4821 -3.0679 -6.7079 -4.7855
-2.6646 -1,0115 -.6339 -.7774
-.9777 -.4412 -.0148 ~.1270
-.8002 -.1072 .0353 -.2399
-.6405 -.0558 -.1053 .0617
~1.8644 -.6472 -.1164 -1.2164
~1.1528 -.5512 .1154 -.6865
-1.0793 -.4184 .09028 -.9243
.0352 .2251 .2178 .1401
-.9405 -1.2357 .4345 -2.7631
-1.6578 .0136 -.4342 -3.0638
-5,3087 -3.2690 -1.4720 -7.4637
-2.5206 -.8058 .4464 -2.2727
-5.7638 -1.7696 -2.5822 -1.3030
~-2.4524 .4372 -1.5946 -.4698
-6.5068 -2.3530 -5.0030 -1.3495
-1.4711 -.4170 -.6861 .9063
-.0975 -2.4991 -2.4982 -2.4984
~-2.4991 -.0982 -2,4979 -2.5007
-2.4982 -2.4979 -.1012 -2.4997
-2.4984 ~-2.5007 -2.4997 -.1024
HAO dan gelen dzdegerler

41.9502¢981

41.8887029

23.0371003

23.0262984

13.6305995

8.21999920

6.56059972

6.39050070

5.91090270

3.05239831

3.01159986

2.54450070

.190500364

.100200314

-.318000000E-01

-13.5610000

-.317997493E-01

-13.5609999

-.4087 -.3382
-.1607 ~.0580
-1.7651 -2.7780
-2.5565 -~7.3328
-1.1722 -.1169
-.7018 -.6607
-7.3561 -3.2170
-2.2589 .2130
~-2.1320 -.9950
-4.1832 -~2.3102
~2.3609 -1.074¢
-1.2636 ~.3093
-.5978 -.1575
-.4433 ~-.,1556
-.0595 .2018
-.8257 -.5022
-1.9937 ~-.9069
-1.4812 -.6075
-.1007 -2.5015
-2.5015 -.0998
~-2.5009 -2.4998
-2.5031 -2.5003
-5.7638 -2.4524
-1.7696 .4372
-2.5822 -1.5%94¢
~1.3030 -.4698
Bi-alfa

55.7508676
55.68922676
36.8376676
36.8268676
27.4311676
22.0205676
20.3611676
20.1910676
19.7114676
16.8529676
16.8121676
16.3450676
13.9910676
13.9007¢676
13.7687676
.239567627



~13.6460000
~-13.6796000
-13.7130000
-14.2696000
-14.3343000
-15.6557000
-15.6723000
-16.0946000
-16.6004000
-19.5793000
-19.7510000
-24.4867000
~-24.4894000
-28.8803000

EHTD (kulakli)

27.2810109
26.2591385
24.6554373
23.563885¢0
22.2557874
22.0201403
20.9539684
19.355902¢%
17.5389151
16.9082338
15.9174003
14.8119129
12.9970206
10.6349318
9.65935747
-3.09526411
~3.39452722
-3.83702225
~4.02268191
-4.08404755
-4.37304874
~4.59942686
-4.89316682
~4.97476388
-5.69644054
-6.97398569
-8.94445102
-9.92001447
-10.4205634
-11.8285549

111

-13.6459998
~13.6796001
-13.7129997
-14.2695988
-14.3342988
-15.6556989
-15.6722986
~16.0945986
-16.6003989
~19.5793003
-19.7510003
~24.4866997
-24.4893992
~-28.8802990

27.2117148
26.2021988
24.7395124
23.5375963
22.1688309
22.1108626
20.8330298
19.2845691
17.4251214
16.8606303
15.9705129
14.7516777
13.0769360
10.7175816
9.76218820
-3.12199130
-3.41951762
-3.86010299
-4.06907919
~-4.09533698
~4.38732874
-4.60189429
-4.92176784
-5.03727328
-5.72374316
-6.91955980
-8.83524000
-9.7%604565
~10.2502079
-11.6081672

(kulaksiz)

-154567627
.120967627

.875676270E-01

-.469032373
~.533732373
-1.85513237
-1.87173237
-2.29403237
~2.79983237
-5.77873237
-5.95043237
-10.6861324
-10.6888324
-15.0797324
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EK.2 Cahstinlan Bilgisayar Programlarinin Akis Semalan

BASLA

HyperChem 1.0 1 Calistir.

¥
Elde Edilen Bilgilerin Dosyaya
Yazilmasi icin X.LOG Dosyasini Ag.

v

| Molekilim Yapisal Seklini Giz |

-
A

Bu Molekilin Setup, Molecular Mechanics den
MM+ ile, En Iyi Geometrisini Et.

v

Vernler istenilen

hassaslikta o ?

Setup, Semi-empirical dan Extended Hixckel
Yéntemiyle y6ringe enerjisini hesapla.

Y

Sonuclari XLOG Dosyasina Yaz.
Toplam enerjisi, Enerji Dizeyleri, Atomik
Yoringelere Elektron Dagilimi, Atom Sira

Numarasi, Atom Numarasi, Yokt x,y,z
Koordinatlari

GLOG Dosyasim K@

Alkas Semasi I HyperChem programinm gahigmasi.
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BASIA

CEVIR.For u Calistir.

v

Gerekli Bilgileri
Ekrandan Al.

X LOG Dosyasini Okumak, X.INP
Doyasini da Yazmak i¢in Ag.

v

X.LOG Dosyasindan atomlarin
x,y,z koordinatlarini ve
sembollerini Oku.

X.LOG Dosyasindan Okunan
Bilgileri Yeniden Diizenle.

Y

Ekrandan Alinan ve Yeniden Diizenlenen
Bilgileri X.INP Dosyasina Yaz

X LOG, X.INP
Dosyalarini Kapat.

/
DUR

Al Semast I. CEVIR.FOR programimn ¢aligmast.
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BASIA

CEVIR.For dan Olusan X.INP
Dosyasini EHT ye Ver.

OUTPUT Dosyasini Ag.

l

EHT Verileri Isler.

l

Bundan Elde Edilen Sonuglari
OUTPUT Dosyasina Yaz

OUTPUT Adli Dosyanin Adini
X.OUT olarak degistir.

Agilan Bitiin
Dosyalari Kapat.

¢

Akis Semasi ITI. EHT programinin caligmasi.
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EK.3: Boliim 2 deki 6zdeciksel baglasim diizesi ile 6zdeciklerin dgeciklesme erkeleri
arasindaki iliskileri gosteren cizgeler:

Ozdeciksel Baglagim Diizesi ile AH®sgecikiesme Erkeleri
Arasindaki iligkiyi Gésteren Cizge (grafik)

7000

6000 - 32

T

5000 -
4000 -
3000 -
2000 -
1000 -

0 4 7 46

Ozdeciklerin Ogeciklesme Erkele

N
(V)
4
®

Ozdeciksel Baglagim Dizesi

Ozdeciksel Baglasim Diizesi ile AHsgecikiesme Erkeleri
Arasindaki lligkiyi Gésteren Cizge

7000
6000 - 5816,3
5000 -
4000 -
3000 -
2000 -
1000 -
0 G 44—
1 2 3

Ozdeciksel Baglagim Dizesi

64,68

90,23

Ozdeciklerin Ogeciklegme Erkeleri

-
n

Ilk ¢izge Cizelge 2.7 igin, ikincisi ise Cizelge 2.8 igindir.
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Ornek olarak metan (CH,) 6zdeciginin 63eciklesme erkesinin nasil hesaplandigim gorelim:

Cenfitky + 2Hag —  CHyy) AH® olusum= -17.89 kkecal mol!
Cio—> Cq AH}= 170.4 kkcal atom-g*
Hy — 2Hg AHZ= 104.2 kkcal mol™

C(k) + 2H2(g) —> CH4(g) AHC olusum™ -17.89 kkcal mol'l
+1/Cy = Cgo AH]  =-170.4 kkcal atom-g™
+2/ 2Hg — Hag AH,  =-104.2 kkcal mol
+

Cg + 4Hgy — CHy AH)  =-396.69 kkcal mol”
CHyy —> Cg + 4Hg AH sgeciktesme= 396.69 kkcal mol™

Metann ve diger 6zdeciklerin 6geciklesme erkesi hesabi igin gereken veriler Pekin (1985) ve
Lange’s Handbook of Chemistry (Dean, 1979) dan alinmistir. Bu veriler, kaynaklarda mol
bagina kkal tiiriinden olup, mol bagina kj enerji birimine doniigtiralmiistiir.
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