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OZET

Bu calismada bir ornek hiperstatik gergeve iizerinde
matris-KUVVET ve matris-DEPLASMAN metodlari uygulanarak
sistemin ¢ozimi sadlanmigtar.

Ornek olarak ele alinan sistem normal kuvvetin
deformasyonlara etkisi dikkate alinarak ve alinmayarak
her iki metodla ¢oziilmiistiir.

'COziim ig¢in hazirl&nan programlarda AMSTRAD CPC 464
bilgisayari kullanilmistir.)

Ayrica kinematik transformasyon matrisi a
yvardimi ile kuvvet metodunda,izostatik esas sistem ve
hiperstatik bilinmeyenlerin seg¢imi otomatik olarak yapil-
mistir. Otomatik izostatik sistem se¢imi Ornekleriyle
agiklanmis, bulunan dederlerin karsilastirilmasi yaparl-

mistair.,




1

ABSTRACT

In this thesis, the unknown forces of a2 statically
indeterminate frame are solwved by the application of

"matrix force" and "matrix displacement. methods.

The frame which has been considered is solved
firstly by taking into account and secondly discarding
the effect of normal forces upon the deformations. The
"Amstrad CPC 464" computer has been used in programs, for

solving the problem.

Also, in the force method, the decisions of the
statically determinate system and statically indeterminate
unknowns are automatically performed by the help of the
kinematic transformation matrix "a" The automatic decision
of statically determinate svstem is explained with several
examples and compared whith the values ﬁhat has been

found as well.
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HESAPLARDA KULLANILAN NOTASYONLAR

Sistemin kinematik transformasyon matrisi.

r; o l'den dolayi diiglim noktalarinda meydana gelen
yer defistirmeler matrisi.

ry = l'den dolayi diigim noktalarinda meydana gelen
yer degistirmeler matrisi.

Sistemin statik transformasyon matrisi.

Ri _ l'den dolayi sistemin fleksibilite matrisi.
Xi = l'den dolayi sistemin fleksibilite matrisi.
Blitin yapr sisteminin fleksibilite matrisi
Toplam sistemin fleksibilite matrisi.

Eleman fleksibilite matrisi.

Birim matris.

Biitin yapir sisteminin rijitlik matrisi.

Toplam sistemin rijitlik matrisi.

Eleman Yiklerinden meydana gelen gekil dedistirme
vektori.

Eleman yiik vektori.
Digim noktalarindaki toplam dis yiik vektorii.

Yer degdistirme vektorii.

Hiperstatik bilinmeyenlerin tatbik noktasi ve dogrul-

tusundaki yer dedistirme vektorii.

Di1s kuvvetlerin tatbik noktasi ve dodrultusundaki
yver dedistirme vektori.

Sistem ig¢ kuvvetler vektori.
Eleman i¢ kuvvetler vektorii.

Sistemin sekil degistirme vektori.
Eleman sekil dedistirme vektori.

Hiperstatik bilinmeyenler vektorii.



-Girig-

Yapi sistemlerinin hesabinda kullanilan tim metot-
larda amag, dis etkilerden (Yikler, mesnet gdkmeleri,
siinme, rdtre v.b.) meydana gelen ig¢ kuvvetleri, yer dedig-
tirmeleri ve Sekil degigtirmeleri bulabilmektir.

Bu ¢aligmada, bu ama¢ igin matr is-KUVVET ve matris-
DEPLASMAN metotlari kullanilmistar.

Kuvvet ve deplasman metotlari, digiim noktalari ve
elemanlarain dengé sartlarindan olusan DENGE DENKLEMLERI,
digim noktalarinda birlegen elemanlarin o noktadaki ug
deplasmanlarinin egitlidinden olugan GEOMETRIK UYGUNLUK
SARTLARI, malzeme cinsine bagli clarzk gerilme deformasyon
bafintilari MALZEME KANUNLARI olmak Uzere yapi statidinin
ii¢ esas badintisini kullanarak ¢ozime ulasir,

Matris-KUVVET ve matris-DEPLASMAN metotlari ise
yapi statidinin problemlerini sistematik ve programlamaya
uygun sekilde tayin etmeyi saglamaktadir. Bu sebepten
matris metotlari bilgisayar destedinden genis CSlgide fay-
dalanma imkénl sadlar. Bu amag¢la gerekli programlar hazair-
landidi gibi farkli metotlarin arasindaki iliskiler rahat-
likla gdzlenebilir.

Deplasman metodunun programlamaya daha elverisli
oldu@u bilinen bir gergektir. Deplasman metodundan kuvvet
metoduna gegisi saflayan otomatik izostatik sistem secimi
bu calismada incelenerek numerik Ornekler iizerinde uygu-

lanmistar.



l.1.

a)

b)

c)

a)

e)

a)

b)

c)

d)

BOLUM 1
YAPILAN KABULLER

Malzeme Lineer elastik bir malzemedir. (Hooke
kanunu gegerlidir.)

Birinci mertebe teorisi gegerlidir.

Elemanlar dodru eksenli ve sabit kesitlidirler.
sisteme tesir eden yiikler statik yiiklerdir.

Siiperpozisyon kanunu gegerlidir.
HESAP SEMAST

Yapiyir idealize ederek tasiyici elemanlardan ve
bunlarin birlesim noktalari olan digim nokta-
larindan meydana gelen bir statik sistem elde
edilir,
Her elemanda ig¢ kuvvetler ile sekil defistirme
§p !p arasindaki iliski belirlenir.
Elemahdaki biyiklikler yardimi ile biitiin sistem
icin S ve V yazilir ve S - V arasindaki ilis-
kiler belirlenir,
Hesap metodlarindan biri uygulanir.
Veriler R aranan S , r , V

ya da
verilen r aranan R , S , V seklinde.

Matris metodlarinda bu bagintilar asagdidaki

hesap semasindan rahatlikla izlenebilir.
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BOLUM 2
MATRIS-KUVVET METODU

Temel Bagaintilar.

§.-E‘B.
r = E.R
!=£~§

Matris-KUVVET metodunda yapi sistemlerini iki grupta ta-
nimlayabiliriz.

a) izostatik Sistemler.

b) Hiperstatik Sistemler.

» 3% B izostatik Sistemler.

Tanim: Statik transformasyon matrisi b sadece denge
denklemleri ile tayin edilebilen sistemlere
izostatik sistemler denir,

Bu tiir sistemler temel badintilar yardimi ile ¢ozii-

lir, baska bir isleme gerek yoktur.,

2.1.1. Statik Problemlerine Uygulama Yodniinden.
a) Bilinen dederler. R
Aranan dederler. S , r , V

Cozimde kullanilacak bagdintilar.

S = b.R

Lo i BB i slenfaBek

¥ = £.5 veya V _ £.b.R
b) Bilinen dederler. ¢

Aranan deJerler. S R\, ¥
Gozimde kullanilacak bagintilar.

S = b.R
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Y. - £._S_ = E‘E’E—l '£

2als Hiperstatik Sistemler.

Tanim: Statik transformasyon matrisi b sadece denge
denklemleri ile tayin edilemeyen sistemlere hiper-
statik sistemler denir.

Hesaplarda Su Yol Takip Edilir.

a) Sistemin hiperstatiklik derecesi belirlenir,

b) izostatik esas sistem tayin edilir.

c) Hiperstatik bilinmeyenler belirlenir.

d) Izostatik esas sistemde Ri _ 1 yiiklemeleri yapalair,
b, statik transformasyon matrisi tesgkil edilir.

e) izostatik esas sistemde Xi = 1 yiklemeleri yapailar,
= statik transformasyon matrisi teskil edilir.

2.2.1. Matrisler Arasindaki Badintilar.

I: Denge 3Sartlarindan

B.E - [bo Dby [i]

S = byR + El‘i

s

II: Fleksibilite badintisi.

=
» —_—
T
— — =

XY
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F* Sistemin fleksibilite matrisin alt matrisleri.

Foo = Eg R
Eoy = b5 -£2y
R e oy A
L adEEm

Kiris Elemanin fleksibilite matrisi §p

2 1

G S
g

4 2 (2x2)

Cergeve elemaninin fleksibilite matrisi gp
— 0
6k O 0
F
R 0 2 1
_p_é_E_I_ .
| 0 3= 31 (93)

Toplam sistemin fleksibilite matrisi £

OL’Hﬁ

[
I
5




> % & Elastisite badaintisa

r =0
E Foo For R
Y
r = == =
£1 E].O .E;].l >_{.
Iy = F10eR = E33.X - O
-1
X = = Ey1 -E10-R
Xl Rl
>.(2 L B Rg
Xn Rn
2:2.2, i¢ Kuvvetlerin Bulunmasi
=15 .K
R
%
S N
vy
§. ] .]29'3 i El‘&
L R G T Mol B |
2= 202 = 21511 -flo°
B AR O
S = (Bo=by «Ey; «F30)-R
b b, -lgl.g_,_;l <0 statik transformasyon
matrisi

[[7)
]
1o
.
1w



Zeledw Yer Defistirmelerin Bulunmasi.

n
|

= Ego*R + Epy-X

i
§U
.

x
b’
P
L]
L"‘l
 lhl
D
I3
v
(o)
L]
I8

I
g
o
gﬁ
I
[}
o
>

-1
E = (Eoo = Eo1+Fy; «Ea0)
L= E‘B.
y o 5 Elemarda Yik Bulunmasi Hali.
Yo w EpeSp + 1
[_ Elemandaki yiklemelerden dola-
y1 meydana gelen sekil dedis-
tirmeler.
Digim noktasindaki yiklemelerden
meydana gelen sekil dedistirmeler.
L -F.R+Dbem
S = b.R - byFy3 .brem

Takip edilecek yol.

8) S8z konusu yikli eleman iki ucu ankastre bir kirisg
gibi ele alinar.

b) Ankastrelik momentleri ve reaksiyon kuvvetleri hesap-
lanmir.

€¢) Ankastrelik momentleri ve reaksiyon kuvvetleri ters

isaretle elemanin uglarina etki ettirilir.



V(l ; lp1 erz vlr
M'(i&llljl_jlillﬂlg ')Mr
|

+ L |

d) Vp — 0 kabuli ile V, _ foeSp+m =0
= ol -f.p‘.§p

izerinde yayili yilk bulunan bir elemanda

|
My §.13
24EI
1

Not: V1 ve Vr diiglim noktasi dis yiki olarak R'de hesaba

katilacaktair.
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BOLUM 3

MATRIS-DEPLASMAN METODU

Temel BaZintilar,

§uky
V=2a.r
R = K.x

Matris-DEPLASMAN metodunda yapi sistemlerini iki grupta
tanimlayabiliriz.
a) Kinematik belirli sistemler.

b) Kinematik belirsiz sistemler.

K 9% Kinematik Belirli Sistemler.

Tamam I: a kinematik transformasyon matrisi sadece kine-
matik bafintilar yardimiyla tayin edilebilen
sistemlere kinematik belirli sistemler denir.

Tanim II: Sistemin diiflim noktalarinin yapabilecedi ver

dedistirmeler dodrultusunda dis kuvvetler etki
ediyorsa sistemimiz kinematik belirlidir.

3.1.1. ¢Bzim

a)

e

IR
"
]
L]
=
L]
v

5 B kil

c) v

b S Kinematik Belirsiz Sistemler.

Tamim I: a Kinematik transformasyon matrisi sadece kine-

matik badintilar yardimiyla tayin edilemeyen

sistemlerdir.

Tanim II: Sistemin di§im noktalarinan biitiin yer dedistir-
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meleri dogrultusunda bir dis kuvvet yoktur.

3e24de Matrisler Arasindaki Bagdaintilar

I: Kinematik Badaintai.
Ea
e »* »
Yader o [20-2] |[g

II: Rijitlik Bagaintas:.

§ = 5 ’.Y.* = §'€ '!..*
R'= a*T.s"z 2 Tk.dor”
R'= K .r"

I=

K2a K22
-

K~ Sistemin rijitlik matrisi alt matrisleri.

511. = a—‘o'r‘!‘-,'-a-‘-o
-15-21 = é'f']i’eo
K—J.Z = -a-g"i‘-a-x
Kyp = af-k.a,
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Gergeve elemaninin rijitlik matrisi k

—p
21
Resce 2EX 0 2 -1
< ¥
g, =3 2. {3)

Toplam sistemin rijitlik matrisi k

— -

ka

|
l
I

. 3

|0
I
=

1=
|
|2
"
L]
Lal
I

1o
|
i
r o
i
i
n

IR

Ky3 = K32.K227.K2y

I’
|

K.r

3.2.2. Yer DeJistirmeler ve i¢ Kuvvetlerin Tayini.

Yer dedistirmeler

3 o

B

i¢c kuvvetler

S = k¥
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Se . - 3

s=ka-r =k [2 a] |z

= k.(a5-x; + El'E.y)

-1 -1
S=k (25K .R - 23,-Kp; -Kp,.r)
S=k ( 35K ".R - 2,.K33 -K2;.K ".R)

iy =3

S=k (a3 - 2,.K227.K2;) K".R

=83+ K22 Ko,y Kinematik transformasyon matrisi.

I
]
3

35 Elemanda Yik Olmasi Hali..

S =kp-¥p By

Elemandaki yiklerden meydana
gelen ig kuvvetler,

Digim noktasi yiklerinden meydana
gelen ig¢ kuvvetler,

|0

Lo
|
=

[

|
[}
.
oo |
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BOLUM 4

ORNEK SISTEMIN MATRIS-KUVVET METODU ILE COzUMi

4.1. izostatik Esas Sistem ve Hiperstatik Bilinmiyenlerin

Segimi
X2
X by
T EE—
F
1
|
Sekil 32
4.2, Birim Yiiklemeler
Xy = 1 KNM Yiiklemesi
12/35
. whads
12/35 11/7
*—
135”7 | 1203 (M) 1knm)
Sekil : 3
12/ 35
g
T
17/35
( N)ikn

Sekil : 4
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x2 — 1 KNM Yiiklemesi

L ( M )iknmi

1.&14/7/11/7 Sekil : 5

177

Lo
Cade ;5

P

11/28

(N )oxng
Sekil 2 6

X3 =1 mg Yiiklemesi

( M=0) _
1KN

( N) i

sekil : 7
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4.3, Diglim Noktalarinin Yapabilecekleri Deplasmanlar

Dogrultusundaki Rn _ 1 Yiiklemeleri.

R‘] 2
Ry, ‘i\

// P
8

Sekil :

Ry — 1 KN Yiklemesi
(M=0)

1 /\ L

( N)ikn:

1ma,

P

1 Sekil : 9

Ry = 1 KN Yviiklemesi

(M=0)

= 5 O 9
/ |
*
( N)ixn)

Sekil : 10

b
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R3 =~ 1 KNM Yiklemesi

1
w 7] 5

S . % 5 -
15
1/5
( M)iknm)
/"[
Lt G Sekil : 11
1475
L7 Rl e N
& 175
ég;;::///// _( N)[KN]
Sekil : 12
R4 = 1 KNM Yiklemesi
1
117 =
e 8

. T
/ |
- ( M )iknm] 11/7

7
1 " l1/7 Sekil : 13
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117

ol | -

P

1717

( N )N
16117

Sekil : 14

4.4. Elemandaki yiiklemeden dolayi diigiim noktasi defor-

masyonlari:
1 Elemani 2 Elemani
l‘lOKN 1KN/M
y N N TTTTT ME
N ' > N
N I R Y
T | l |
500 1 t 700 t
7
Ml N . Bl o N e 5 -3l
8 12
Vi _%r _S KN Vi _Ve . 35 KN
2 1 M1
n
"1, = e :fg.% | Jp— é-é_I . *
1 2 Mr
2250 2058
m, = _ 1 n 1
e LB - >
% 2250 6.2
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ORNEK SISTEMIN MATRIS-KUVVET METODU ILE GOzZUMU

4.5.. Normal kuvvetin deformasyonlara etkisi dikkate alinarak g¢dzim.

4.5.1.f: fileksibilite matrisinin tegkili.

EI _ Sabit _ 1
& EF _ 20 £I/m2
6I 0 0
F
£ 1 0 2 1
a4
0 i 2
Jrs o ol
10 sj
0 10
T . e e
o ) R o:
b0 14 7:
o 7 14J
§ 3 /R 11.2 0 G 'T
. : AT WA
R T L
""""""" a1 b
5 - “‘f‘o.é‘

4.5.2.statik Transformasyon matrisi b _ [Eo' El] ‘nin tegkili.

Xn _ 1 yiklemelerini Rn _ 1 yiklemelerini

kullanarak kullanarak

[-0.343 0.143 -1] (1 ) 0.2 -0.143]
0 0 0 0 0 0 0
1 0 0 0 0 -1 0
0 0 -1 0 0 0 o]
1 0 Y 0 0 0 0
b = 0 1 0 b 0 0 0 -1

-0 =

0 0 =¥ 0 0 0 0
) ¥ 0 0 0 0 0
0 0 0 0 0 0 0

0.485 -0.202 © -1.41-" 0 -2.83 0.202

-0.143 0.393 o | 0 -1 0 -0.143

4.5.3. Yik Vektdriy ve Elemandaki Yiiklemelerden Dolayi Digiim

Noktasi Deformasyonlari.

0
2250 8.50
2250 3.50

o e
2058 0

""G%n' :

0

0

0

(o]
- -




Al

2 Lt b -MAIRIS] ~ ¥ % % C Bl 31 -MATRISI ~
1.06 06.80 0.20 -0, 14 ~3.34 0.14 ~1.08
©.20 B.860 0.80 B8.0v 8.8 0.08 0.04
g.98 @.e8 ~1.00 Q.00 1.6 B8.00 v.9d
.98 B.808 (.80 0.00 dg.88 B.889 ~1.,098
.08 0.0 ©0.080 0.00 .80 @.80 9.068
8.00 ©.980 .09 -1.98 @.00 1.08 0.00
0.6 0.80 v.08 a.09 @.00 0.90 -1.00
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6.86 0G.068 ©.30 6.00 .98 B.28 @.00
-1.41 0.00 -0.28 @.20 8.49 -0.20 0.006
0.00 -1.00 ©.086 -6.14 -8.14 0.39 0.00

¥ ¥ & C ¢ 1 -MATRISI -

e

9.25 9.0 ©0.00 6.00 0.00 ©.90 ©.00 0.00 ©8.88 @.00 0.90
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5.0 ©.80 6.P0 0.060 ©.00 0.00 06.08 0.67 1.33 0.00 ©.98
p.0@ 0.60 0.00 @.00 ©0.00 0.0¢0 ©.00 ©0.00 0.90 @.35 ©.00
b.00 ©.08 0.90 6.00 @.0¢ 0.00 0.0 ©8.60 .60 0.60 0.19
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¥ % % L FRB1 -MATRISI - ¥ ¥ ¥ € Fla 1 -MATRISI -
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@.68 ©0.15 ©.08 B0.02 g.14 -8.06 ©.83 -~2.36
@.19 @.06 1.71 -8.82 -p.25 ©.00 -3.85 0.04
-g.14 @.82 -8.83 2.36

2 % xLC Fi1 J -MATRISI ~ C FI 3 IMVERE MATRISI
4.1+ 1.1 0.09 B3.265 -0.088 -0.832
1.11  3.71 -~-6.064 -3.0880 ©.294 0@.822
@.89 -3.04 @.8@ -3.032 B8.822 1.254
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ORNEK SISTEMIN MATRIS-KUVVET METODU ILE GOZUMU

4.6, Normal kuvvetin deformasyonlara etki dikkate alinmaksizin
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1@ REM MATRIS KUYVVET METODU ILE CUBUK UC KUVVETLERIWIM

BULUNMRS I
20 PRINT"VERILER DATALARDAN OKUMACAKSA -~ D -~
3@ PRINT" EKRANDAN GIRILECEKSE ~ E -~ "
48 INPUT" TUSUNA BASIWINIZ ".,DD& :CLS

5@ PRINT"E@ MATRISI BOYUTLARIMI GIRIMWIZ "
1] PRIHT T e et s e s s e s s 1 e s, s s S Sy o o s s s o s e s |
78 (GOsSUB &Z@

BB A=M B=kK :DIM BBLA,BI),R(AH.A)

9@ IF DD&="D" THEM 18@

16@ PRINT"B@ NHTRISINI GIRINIZ .

110 PRIMT 1 oo o s o e conme o ot o o e 0w o e o

126 GOSUB 6E8

138 FOR I=1 TO N

148 FOR J=1l TO K

16@ BaC I, Ji=ACI.J)

168 MEAT J.1

1786 CLS (GOSUB B&@

188 PRINT"Bl MATRISI BOYUTLARINI GIRINIZ "
L1908 PRINT 1" o oonimm mm s o o0 e o e cr o s o o o o o oo o o o o s o
206 GOSUB &28

218 C=MW DK DIM BLI(CsD2

228 DIM FCRLAZ mCR, L )RCBSL Y

238 IF ODE="D" THEN 1118

24@ CLS ' PRINT"B1 MATRISINI GIRINIZ "

25@ PRINT "eww= e v o oot o o o e 1

268 GOsUE &6

278 FOR I=1 TO N

28@ FOR Jei TO K

298 BiCI J)=RCL,JI

368 MEKXKT J,1

318 CLS 'GOSUB 21@

328 IF DDE="D" THENW 111@

330 N=AR 1K=A

34@ CLS ' PRINT" C £ 1 MATRISINI GIRINIZ "
3368 PRINT 11t o e e e e e s e

368 GOSUB ee@

378 FOR I=1 TO A

3868 FOR J=i TO A

398 fC(I,Ji=RCL.JY

488 NEXKT J.1

418 CLS GOSUB 960

4208 W=F 1K=l J
430 CLS'PRINT" m YUK VEKTORUNU GIRINIZ '
448 PRINT "emmmme oo s oo o i

480 GOsSUB 660

468 FOR I=1 TO N

478 FOR Jml TO K

488 m(I,JmRACI,J)

498 NEXT J.1I

9@@ CLS :(GOSUB 1818




38 <

§18 N=B 'K=1
520 CLS PRINT" R DIS YUK VEKTORUNU GIRINIZ
530 PRINT " emmmm o e e

548 GOSUB 668
§8@ FOR I=1 70 B

568 FOR Jei TO 1

§7@ RCI.JI®ACT, J7

580 MEAT J, I

55@ IF DDE="D' THEN 111@

68@ CLS 'GOSUB 106@

618 COTO 1418

628 INPUT "SATIR SAYISI"IN

63@ INPUT "SUTUM SRYISI")K

64@ CLS

658 RETURN

660 FOR I=1 TO K

676 LOCATE I4S,3 PRINT ;I

688 LOCATE S&I~1,4 PRINT "=mam= "

658 NEXT I

78@ FOR J=1 TO N

71@ LOCATE 1,24J43 PRINT ;J

728 LOCATE 3,2%J43/PRINT; " | "

?73@ LOCATE 3,24J42 PRINT,"|"

74@ NEXT

75@ FOR I=1 TO W

760 FOR Jel TO K

778 LOCATE SkJ+1,241+3/ INPUT "",ACL, )
788 NEXT J,1

798 LOCATE S¥I+2,C2%J+3)/21 INFUT K" 11
BB@ GUSUB 3100

818 FOR I=1 TO N

B2@ FOR Js1 TO K

BE@ AC L, JYwAC T, J ¥k

B4@ NEXT J,1

858 RETURN

868 CLS PRINT" % % % [ B I ~MATRISI -
B7@ PRINT " e e o o
BE@ FOR I=l TO A FOR Jei TO B

89@ PRINT USING "££.£€ ";BBCI,J)) (NEXT J iPRINT/NEXT I

908 RETURN
91@ CLS'PRINT " % % & CL BL 1 -MATRISLI -~ "
920 PRINT " s i s e e o e o 1

838 FOR I=1 TOC 'FDR Jsl TOD
946 PRINT USING "E€.£€ "JBLCI,J2i  NEXT J (PRINT'NEKT I

958 RETURN E
960 CLSIPRINT" * ¥ ¥ C ¢ 1 ~MHTRISI o
9?0 PEINT" --&"-----ﬁ---" -------

: A FOR J=1 TO A
950 PRINT USING "€, £6 W)fC1,JY1 (NEKT J (FRINT/KEXT I

1888 RETURN .
1018 CLS'PRINT" % % ¥ L m 1 ~MATRISI -
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29 PR I NT " Bt L L LT T S pppepspupp—— | |

3@ FOR I=1 TO R 'FOR Jeil TO 1

48 PRINT USING "£E€E.£€ "im(I,J)) 'NEXT J PRINT/MNEXT I
50 RETURN

60 CLS'PRINT" ¥ ¥ X L R 1 -MATRISI ~ "

70 PRINT" o trssns s e i i s

B@ FOR I=1 TO B 'FOR Jwl TO |
98 PRINT USING "£€.£€ "JRCI,J) 'NEXT J PRINT/NEXT I

@8 RETURM
10 REM & X ¥ C BO I MATRISININ OKUMMASI

20 FOR I€l TO A
38 FOR Jml TO B

48 READ BOBCI,J)

58 MEXT J.1I

5@ GOSUE 868

70 REM ¥ % X C Bl J MATRIGININ OKUNMASI
3 FOR Is=1 TO C

98 FOR Jwi TO D

39 READ BI1CI,J)

LB NEXT J,I

20 GOSUE 91

30 REM % & # C £ 1 MATRISININ OKUNMASI
@ FOR Im1 TO A

59 FOR Jwi TO A

i@ READ #CI,J)

"8 NEXT J,1

18 GOSUB 96@

B REM £ % ¥ C m I MATRISININ OKUNMASI
1@ IFOR I®l TO A

@ FOR Jsi TO 1

W REMD mCI,Jd)
3@ NEXT Js1I

@ GDSUB 1818
@ REM % % % C
i@ FOR Iwi TO
8 FOR Jwi TO
38 READ RCILJY
@ NEXT Ji1

16 GOSUE 1268
8 DIM WLD,RYFLICD/D)FICO/DUCCD)KIC,B),BIRBY
2@ DIM BFCC,C),BFFCC,1)BRCA12,8CA 1), F1B(D,B)
3 DIM FECB,B),FFICE.,1),FF2C(B, 1, rrCB. 1), FRBBCE.B)
W@ DIM OCB,AY H(B.D) HHCB.BY

@ REM % £ % % C FB@ 1 MATRISININ HESAPLAMMASI ¥ X
5@ FOR Imi TO B

@ FOR Jml TO A

3@ FOR Km1 TO C

W OCI,Jom0C T, J+BBCK, I JEFCK I

W ONEXT K.J. I

\8 FOR I=1 TO B
‘8 FOR Jwi TO B
I8 FOR Kw1 TO A

10 FEEC L, J)=FeBC ], J+0C 1, KI#BaCK, J2

J MATRISININ OKUNMASI

- [0 A

)
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1660 NEXT K.J,I

1668 CLE 'PRINT " ¥ % % L F@@1 ~MATRISI ~ "

1578 PRINT "e=memww e e e o e

16680 FOR I»1 TO B 'FOR Jel TO B

1898 PRINT USING "£E€.£€ ",FO@CI,JJ) 1NEXT J (PRIMT 'NEKT I
1660 FOR LLm»1 TO 2000 'MEXT LL

1610 REM % % & &£ C F18 1 MATRISININ HESAPLANMASL # % ¥ % ¥
1€2@ FOR Iwm1 TO D

1638 FOR Jwl TO R

1648 FOR Kwi TO C

1656 WCI, Joml(L, JO+BLICK, L JEfC(K, J)
1660 MEXT K.J.1

1670 FOR I=1 TO D
168@ FOR J=1 TO B
1698 FOR K=1 TO A
1700 F18CT, JIF1@C T, J ol I, K IKBBCK, J)
1718 NEXT K. J,1
1728 CLS /PRINT " % ¥ # L F1@ 1 -MATRISI ~
{786 PRINT " wommommmo mm o sl bl i
1748 FOR I=i TO D /FOR Jel TO B
1780 PRINT USING "£EE.£8 "IF18C1,J); 1MEXT J (FRINT iNEKT I
1768 FOR LL=1 TO 2888 'NEXT LL
17780 REM % % ¥ ¥ C F11 J MATRISIMIN HESAFLANMASI % X ¥ % X
1780 FOR I=1 TO O
1798 FOR Jel TO D
1808 FOR Kei1 TO A
1818 FLI1CT1, JomF11C T, Josbe I KIKBICK, J)
1828 NEXT K.J.I :
1830 CLS 'PRINT " % % # C F11 1 ~MATRISL - "
1848 PRINT "= - —
186@ FOR Iel TO D (FOR J=1 TO D
1868 F1LACI, JIWF1LCI,J)
1878 PRINT USING "££8.£E “JFltEIIJ);'NEKT J 'PRINT 'MEXT I
1880 FOR LL=1 TO 2008 'NEXT
1896 REM % % % C Fi1 J’in INVERSININ HESAPLANMASI % X X
1906 FOR Iw1 TO D + FICI, I =1 NEXT I
191@ FOR J=i TO D ' L=F11(J,J) 'FOR K=1 TO D
1928 F11¢J,KF11CJ, KoL (FICOKI=FICSKIZL THEXT K
1930 FOR Iwi TO D ' TeF11¢I.J) 'IF I=J THEN 1968
1940 FOR Kmi TO D ¢ F11CI KO®FLLC L K)=-THFLICLKD
1956 FICI,K)IWFICL,K)=TKFICJI,K) 'NEXT K
1968 MEXT I +NEXT J
1878 CLE 'PRINT" L FI 1 INVERS nnrn&sx "
1980 PRINT" =~ TR I ; "
B 1
ég;g :g?N% bszﬂa ngE, EEE “Jﬁlﬁﬁ‘J):|NEXT J 'PRINT NEXT 1
i TO 2008 'NEX
ggég ;gﬁ %Lxlt xotc B1%FI 1 ‘in HESAPLANMASI X X X X X
2038 FOR I=1 TO C
2048 FOR J=1 TO D
2058 FOR K=1 TO D

dwan W




o, "

2050 UCL,JomUCT, JXBICT KISFICK.J)
2078 NEXT K, J,1
2088 CLS 'PRINT"% % X% C BI,FI J “MATRISI=~ "
B098 PRINT" ===nemmomommmmm——— el
2108 FOR I=1 TO C 'FUR J'i TO D
2110 PRINT USING "£E.£EE ";UCL,J2 'NEXT JPRINT MEXT 1
2120 FOR LL=1 TO 20686 'NEXT LL
2138 REM ¥ X X X #[ BI¥FIKF1@ 1 'in HESAPLAWMASI X X X X
5148 EOR =1 10 6
FOR Jul TO B
2160 FOR K=1 TO O
2178 KCL, JimkC L, i+l L KIRFLIBCK, J)
2188 MEXT KJJ 1
2190 REM % ¥ % ¥ CL E T STATIK TRAMSFORMASYOW MATRISI % X &
2200 FOR I=1 TU A
2210 FOR J=1 TO B
2220 B(I.,J)=BaC 1, Ji=-K(1,d)
223@ MEXT J, I
2240 CLS 'PRINT" ¥ ¥ ¥ C B 1 ‘MHTRISI“ »
BEBB PRINT mmmmmscssscs oo oo s stmmmom
2268 FOR I=1 TO A ‘FOR J=1 TO B
2278 PRINT USING "€£.££ "1BCI,J)J 'NEXKT J 'PRINT MEXT I
2280 FOR LL=1 TO 2068 'NEXT LL
2230 REM ¥ % ¥ % %L BLAFIXBit 1 ’in HESAPLAWMASI % % X ¥ X
238@ FOR I=1 TO C
2318 FOR Jsi TO C
2328 FOR K=1 TO D
2338 BFCL, Ji)mBFCLiJ+UC L K EBLCJLKD
2348 NEKT K.J, 1
2350 CLS 'PRINT" ¥ % % CL Bl&FI¥Bit 1 ~MRTRISI~ "
zasa TR T I T o s s s e s s s 1 e e o b, s e s i o o
2478 FOR I=1 TO C 'FOR J={ TO C
2680 PRINT USING “"££.£££8 "JBF(I,JJ) ' NEKT JIPRIMT, 'NEXT I
2338 FOR LL=1 TO 200@ 'NEXT LL
2400 REM ¥ % % ¥ %L BL¥FI¥Bltkmd 'in HESAPLANMASI X X ¥ X X
2410 FOR I=1 TO C
2428 FOR J=1 TO 1
2438 FOR K=1 TO C
2440 BFFC I, JIeBFFCL, JO+BFC LK IEMCK, J)
2458 NEXT K. J, 1
2460 CLE'PRINT " % % % L BIXFIXBltém I ~MATRISLI -~ "
2480 FOR I=1 TO C 'FOR J=i TO 1
2430 PRINT USIMG "££.££€ "JBFFCI.J) ' NEXT J (PRINT (NEXT 1
2506 FOR LLwi TO 208@ 'NEXT LL
2518 REM % % % % #LC BXR 1'in HESAPLAMMASI % % ¥ X %
2528 FOR I=1 TO A
2%3@ FOR J=1 TO 1
2548 FOR K=1 TO B
2530 BRCI, JywBRC L, JI+BC L KIKRCK, J2

2560 NEXT K,J. 1 ;
2578 CLS 'PRIMT " % % % L B¥R 1 -MATRISI - "



2580 PRINT " oo s o e oo e ot o o

2550 FOR I=1 TO R ‘FOR J=L TO 1

2600 PRINT USING "£££.£E££€" /BRCI,JJ 'NEXT JIPRINT MEXT I
2610 FOR LL®1 TO 2008 'NEXT LL

2620 REM % ¥ & % ¥C S 1 UC KUVWETLERININ HESAPLANMASI # % % % %
2630 FOR I=1 TO A

2640 FOR Jwl TO 1

26508 8(I,J™BRCI, J)~BFFCI.J)

2668 NEXT J,1

2670 CLS 'PRINT"® % % #C 8 1 UC KUWVETLERI ~MATRISI ~ "
2680 PRINT"~~ e e e e s e e e e i T

2630 FOR I=1 TO A

2700 FOR Jwl TO 1

2710 PRIMT UBING "E£€€.£E€ "18C1,J) 'MEXT J (PRINT ' NEAT I
2720 FOR LLwl TO 280@ 'NEXT LL

2730 REM # % % & £ % [CFOIAFI 1 % % £ % & % % % £ %
2740 FOR Iw1 TO B

275@ FOR Jwl TO D -

2768 FOR K=1 TO D

2770 MHCL,JowHC I, JY4FLIBCK, I EFICK, J2

2788 MEXT K,J,I

2790 FOR I#1 TO B

2800 FOR J=1 TO B

281@ FOR K=i{ TO D

2820 HHC L, JosHHC L, JyHC T K RFI1BCK, J)

2838 NEXT K.Ji1

2840 FOR Im1 TO B

286@ FOR Jwl TO B

2860 REM % # % #C FOO¥FBLAF! 1 ‘in HESAPLANMASI X % ¥ ¥
2870 FFCL,J)=FRBCL, Ji~HHC I J2

2888 NEXT J.1 ;

2858 FOR I=1 TO B

2968 FOR J=i TO 1

2910 FOR Kel TO B

2926 FFIC1,JIsFFICT  JO+FFCLL K IERCK, 2

2938 MEXT K.J,1

2648 REM % ¥ % %C Bi¥m 1 ’in HESAPLANMASI ¥ X X X

298@ FOR I=1 TO B

296@ FOR Jw=1 TO 1

2978 FOR K=1 TO A :

2986 FF2( 1, J)eFFaC¢ I, JBCK, 1 2EmK, J)

2990 MEKT K.J.1

300 REM X $ $ X Crr 2 X & % X

3018 FOR Iwsl TO B

3020 FOR J=1 TO 1

3088 pd [, JoFF20 1, JIHFFLCLL D2

384@ NEKT Ju1 .

3058 CLE (PRINT " x ¥ x Cr 1 ~mﬁrnx§1 -

BBEE PRINT " e o s o s o e e e o 0 05

FOR Je1 TO 1 ,
Tonn EOR Iel 8 Reeg.ge "ierC1,J2s 'NEXT J (PRINT/NEXT I




3098
3106
3118
3120
g13e
3148
3158
3160
317e
a18@
aige
3200
3z18
3220
3238
3240
3250
3260
3z7e
3280
3298
336a
381i@
3320
333a
3340
335a
3360
asre
3380
339@
3400
3418
3420
343e

3458
3460
3474
3488
3430
35ea
3518
352@
3836
354@
3856
3360
3578
3580

34—

Ggég 3220

LOCATE 1,22 'INPUT " MATRISIMIZDE HATH ’ ",

IF HATE="E" THEN 31208 ELSE 3200 i e s
INPUT"hats zatirie ",HS

INPUT"hata kolonum “,HK

INPFUT"DOGRU DEGER » ",DD

AL HE, HK J=DD

LOCATE 1,22 iPRINT "

PRINT " "IPRINT ¥ X
PRINT " 4 :

GOTO 3160

RETURN

GOTO 3106

CLS

PRINT"YARZICIDAN ALMAK ISTEDIGINIZ MATRISLERIN YAWINWA =X~ YAZ

INPUT " % C BB 1 ~MATRISI ~ ",BA&
INPUT " % C BL 1 ~MATRISI ~ "Bl
INPUT " X E £ 1 -MATRISI ~ ".,f@
INPUT " £ Cm 1 ~MATRISBI - " ,m&
INPUT " ¥ L R 1 ~-MATRISBI ~ ",RE
INPUT " ¥ L FB@ 1 ~MATRISI ~ ".F@@s
INPUT " % C F1@8 3 ~MATRIGI = ".,F1@%
INPUT " ¥ C FI 1 ~MATRIBI - ",FI&
INPUT " % C F11 3 ~MATRISI -~ ",F11%
INPUT " ¥ C B 1 -MATRIBI ~ ".,B&
INPUT " ¥ L & 1 ~MATRIBI ~ ".,8H8
INPUT " X C » 1 -MATRIBI = ".,r@

IF B@gw"¥" THEWM 3370 ELSE 5410

PRINTEE," ¥ % ¥ C B8 1 ~MATRISI -~ "
PRINTEE 1 oommie oo oo o ot s e s o -
FOR Isl TO A 'FOR Jml TO B
PRINTEB,USING "££.£€ "BOCI,J) NEXT J (PRINTEB, 'NEKXKT 1
IF Blés"X" THEW 3428 ELSE 3460
PRIMTE8," % % % C BL 1 ~MATRISI ~ "
o e gl g g s ST

, E i £
;g?H%Qé:U;INU ngg.EE "JBLCI,J) ' NEXKT J 'PRINTES, 'NEXT I
IF fe="®" THEN 3478 ELBE 351@
PRINTEE.," % % ¥ C £ 1 ~MATRIEI - :
PRINTEBI“-~~~~5;6;“JFI TDWH e

! i

;gﬁN%Zé;U;?Ng ngg, 8E "JFCIsJYi HEKT J 'PRINTES, tNEXT I
IF m@="%" THEW 3520 ELBE 3368
FRINTEES," % % ¥ L m 1 -MATRISI -
PRINTEB:“'~~E-TEBE~J:TV~;B~;~—~~*
gg?N%EéJU;?HG ngpg, £E "ymi 1, J2i i NEXKT J PRIMNTES, 'HEXKT I
IF RE="%" THEN 357@ ELSE 3618 ;
PRINTES," * ¥ ¥ L R 1 ~MATRISI =

PR I NT£8 F] V1 e sy s e s i s s i s s W o 8 -y - - " -

"
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28 1010 208 200 0
360 J MG "E€E.E€ ";RCI,J)) MEXT J PRINTES, '
3610 IF FROs="X" THEMN 3620 ELSE 3660 . il
3620 PRINTEB." % ¥ ¥ C FB@l ~MATRISI =~ "
FEBE PRINTED ;" oo e o oo s oo s s s o o et e e i e s o |
3640 FOR I=1 TO B 'FOR J=i TO B
JEBB PRIMTEB,USING "££E.£€E "JFBACI,J)) HEXT J PRINTES, 'NEXT I
3660 IF Flos="x" THEM 3670 ELSE 3718
3670 PRIMNTEEB.," ¥ ¥ ¥ C F18 1 ~MATRISI -~ "
FEE0 PRIMTER, "~ e e e e e e s i s e s o o 11
3696 FOR I=l TO D 'FOR J=1 TO B
3708 PRIMTEB,USING "£££.£€ ",F10C(1,J)i NEXT J 1PRINTESZ, 'NEXT I
4710 IF Flis="X" THEM 3726 ELSE 3760
37280 PRINTEE, " % X &« L F11 1 ~MATRISIL - "
B30 PRIMTESD ;" o s o o o e e o o e o o o e s s o o 5 0 0 0 i !
3740 FOR I=1 TO D «FOR J=l1 TO D
3750 PRINTEG,USING "£££.££€ ";FI1IACL,J0) HEXT J PRINTES, MEKT I
3760 IF Fls="X" THEWM 3778 ELSE 3816
3778 PRINTEB," E FI 1 IMVERE MATRISI "
37B0 PRINTES," - - o e o e o 1
3798 FOR I=1 TO D » FOR J=i TO D
3600 PRINTEB.USING "£££.££€ "IFICI,J)I HEKT J 'PRINTES, 'MEXT I
3810 IF Be="xX" THEN 3828 ELSE 3860
3820 PRINTES." £ ¥ £ C B 1 ~MATRISI- "
BEB0 PRIMNTED ) " e oo o e oo o o e o o 0 o e o 8 o s ||
3840 FOR I=1 TO A /'FOR Jel TO B
3850 PRIMTEB,USING "E£E£.£€ ";BCI.J2 'MEXKT J (PRIMTEB, 'NEXT I
J86@ IF Ss="xX" THEN 3870 ELSE 3916
36870 PRIMTEEB,"# % % #C 8 3 UC KUVVETLERI -MATRISI ~ "
3880 PRIMTES, "wm~m - 1 5 0 e 0 s o oo oo 1
3696 FOR I=1 TO R 'FOR Jsl TO 1
39@0 PRIMTEES,USING "£££.££€ "i8CI1,J) 'NEXT J IPRINTES, tHEXT I
4910 IF p&="X" THEN 3928 ELSE 3960
3920 PRINTES," % ¥ % C r 1 ~MATRISI - :
3938 PRINTiad";5—5-m~;asa3:zw—;a-;-~‘~
-] !
gggg ;g?N%£é,USINQ ngpE EEE " irrC 1. J)1 THNEXT J I PRINTER, MNEXT I

3568 END
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BOLUM 5

ORNEK SISTEMIN MATRIS-DEPLASMAN METODU ILE COZUMU

Normal kuvvetin deformasyonlara etkisi dikkate alinarak ¢dziim

C) 3 4
4
o
® =
6 —_—
=
J 500 | 700 ‘ 40 l
Sekil : 21
DUGUM | KOORDINATLAR ELEMAN | DUGUM NO | i Cos a Sina
NO X Z l r im]
. b 3 @ 1 2 5 1 0
2 5 o @ 2 3 7 1 0
©) 3 4 4 1 0
3 12 0
@ 5 2 7.07 | 0.707|=0.707
4 16 ) &
g 5 5 6 3 3 0 -1
6 12 3
2 Kinematik Transformasyon matrisinin tegkili.
lee —nil a3 S .
-s. -c/1 -c/1 0 -1/5 =1/5
: S| 0 0 1 0
R ORI SIS, LU i e o e
(at) = (a;_)T =
c =-s8/1 =-s/1 1 0 0
s c/1 c/l 0 1/5 1/5
\ 0 0 1
- O O .l .J e -l
c _ Cosx _ (Xr-X1)/1i
s o Sinx _ (zr-z1)/1i
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(ag)T =
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-1 0 0
0 -1/7 -1/7
0 ‘- 0
1 0 0
0 Vg A ]
0 0 : 8
-0.707 =0.1
0.707 =0.1
0 :
0.707 -0.1
-0.707 -0.1
0 1
L
0 1 0 !
———————— N
i 0 0

kaq)® o

-0.1.

-0.1

v0.1
-0.1
0

-1

(‘S)T

Gz B
-1/4 -1/4
: -9
o
1/4 1/4
=3
e
o -1/3 -1/3] )
3l 0
e 0
=
T T, e 7
“x .9 0
g o 1
I I i
| ! |
PR T oy on b gt
I Lo 707|
| | |
| | I
i o |
;g pe SN €.
|
0 R |0
| |
| 07 0,25 -0.25 -1
|
1o 4 ] | 0
4= A i v
| |
R = .o 3
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5.1.2. Toplam Rijitlik matrisi k 'nin teskili.
Ep — Eleman rijitlik matrisi
EF 0 0
<
b | 0 41E 203
s W
0 2EF 4EI
g Rt G
Toplam rijjitlik matrisi.
r4.0 0 0 ;
0 0.8 0.4:
0 0.4 0.8 |
TZ.BS 0 0 T
o 0.57 0.29 |
| l
)LO 0.29 0.57 | _1_
& —1l- 5 0 0 I
: & 2 o :
| l
0 8.5 1
e e -1_3.53_+
_t.__.__

5
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Sistem Yiik Vektorii Teskili: R

5 ke 5% W = 1KNM
Spy [ Sre, N\ SR6
<l1 z_h_’>(__’l§;lllTTllllllgrﬂ'>
s | ® SR _-§R1 @
e [ .= ] [es
S)o 3 2 “700 T
B o0 Sp1 = O
Sp2 = mesnet SR2 = -3.5 KN
SR3 = 6.25 KNM Sp3 = 4.083 KNM
Spg = O Sr4 = ©
SR6 = =6.25 KNM SR6 o —4.083 KNM
f: Eleman kuvvet
. e o R
Yikvektor = = transformasyon matrisi.
1 1 4.5 - -
S e -1 0 0
o]
0 -1/L -1/L
2 8.5
o _ it -8
TR g o e RS SRS e 0
Fn o e A
3 3.5 &:3/. )/
4,083 k: 0 0 l.d
5 L J _'§_i : Elemanin tiim ug¢ kuvvetleri

5 =rrl+ s
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Gubuk Ug¢ Kuvvetlerinin Bulunmasi : S

7.053
-6.250
0.17
L1 & oons o] dsr.0853d8  : ode [Sn.083 ]
0 -0.2 =0.2 1.216 8 -3.784
. o Ty b -6.25]] 6.25 0
5= = 1+ =
1 & s 8 7.053 0 7.053
o 0.2 0.2 |-1.216 A8 =6.216
| ¢ 28 3 L 0.17] |-6.25 -6.08
-3.201]
2.00
1.838 |
L B 3.201 o] [ 3.201]
0.-0.143-=0.143 | |-0.548(| -3.5| |-4.048
0 1 0 1.838] | 4.083 5.921
SQ_ = H =
== 1 0 ol {-3.20: o| |-3.201
0 0.143 0.143| |-0.548|| -3.5| |-2.952
0 0 1 1.838( |-4.083 | |-2.245
-3.201 14.442
2.242 P
s
0 sl £ I,
= : e <
= 0 0 3.201 -
0 =0.25 -0.25 0.56
0 3 0 2.242 .
E 3.523
o 1 0 o| [-3.201 -
o
g 925 0.8 0.560 S =
<3.523
0 0 1 0
! < 3 J 0
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DIV DODD
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# X % E K J ~MATRIBL ~

W bt by ol (it oA P o o -

————— s s s vt o rOT

@.80 @.880 0.24
a.8e B8.28 ~1:43
G:i24 ~1.43 1.86
8.40 0.00 8.12
0.8 -2.85 0.00
G.06 @.88 -8.@3
g.66 @8.28 -0.12
@g.06 @.00 0.e0

.48
8.66
8.12
1.87
é. 00
B.12
B.2%8
a.6a

B e e T R

~3.035

~@.242 ~B.447
0.165 -@.0064
Bn 839 "'9. 923
-@.028 @.%87
B.068 -B.801
@.085 -~0.0618
B.@81 ~&,.282
~3.839 0.094
XX XX F J~
7.85
~6. 29
B.17
“3.2@
2.00
1.84
-3.20
2.24
B.EB
"14. 44

a.80
~-2.858

@.08 -0.83

8.8
7,806
@88

8.60 ~8.38

-3.817
0.8e2
g. 68

~-@.061
@8.15@
@.ooe
8. 88

~8.083

B.00 ©G.08 0.00
8.00 ©.00 0.008

-@g.12 ©.08

.12 ©.29 04.00
B.68 ©.080 0.00
6.89 ~Q.25 ~0.38
@.0e -8.25

a.aas
g.001
8.883
~@.818
@.808
8.143
8.@12
@.0856

MATRISI -~

- 12— i (1ot oo o ] (01 ) WAt P s $OADC DO POl al0S PO0 e b  Ct bon s 19O b

1.57 8.5

@.58 1.06

@77 -@.833
016 ~@.0608
681 -@0.839
282 B.094

8.006 -0.003

8.012 ©B.880

a.810 ~-a3.404d
-8.408 1.219
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Normal Kuvvetin Deformasyonlara Etkisi Dikkate

Alinarak Bulunan Kesit Tesirleri.

9460
(M) (kv
Sekil : 22
3,784 048
0560
+ [\
— . 3
- 2952
6.216
(T )i
Sekil : 23
3201

NI = ]
w2 A -

7,053 o

14,442 3,253
(N )ikni

gekil : 24
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ORNEK SISTEMIN MATRIS DEPLASMAN METODU ILE ¢OzUMi

5.2. Normal kuvvetin deformasyonlara etkisi dikkate alinmaksizin

¢ozim

5.2.1. Virtiiel yer defistirmeler.

rl_l

T & 0

R e e

Sekil : 26 |/
3+2.2. Kinematik transformasyon matrisi:a Eleman rijitlik matrisi:kp

408 3 |
-1 0
2 =1
A= 1 0 kp = Z%! '[;l %]
0 -1
0 1
E 0 0.5‘
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502.3. Toplam sistemin rijitlik matrisi. k

[0.80 0.40]
|
0.40 0.80]
|-0.29 0.57 !
b s QRO G
| 1 -0.5
I
|4 | 0.9 -1
502.4. Eleman yik vektdri n
1l Elemani 2 Elemani
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R T T T LI 111&
A | R N
it | | |
500 ~F 1 s 700 1
- P.1l MpMy_ - gl2
Bl -
[ o
-9.38
I_l — -4.08
-4,08
0
FLE®
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~3.50 B.00
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1.08 6,00

8.00~1.00

@.00 1.00
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% % ¥ C K 1 INVERS MATRISI
. 984 ~@. 199
-0.199 @.8081

# % % L nld -MATRISI ~

- - . - " -,"—— - .- " g - o

~9.38
~4.,088
-4. 88
@.00
@.08

¥ & & #C 5 3 UC KUVVETLERI ~MATRISI -
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Normal Kuvvetin Deformasyonlara Etkisi Dikkate

Alinmaksizin Bulunan Kesit Tesirleri.

(M ki

Sekil : 27

3620 4, 261
0,415

i 3620

6,393

(T )ikn

Sekil : 28

338

3,153
15,067
(N )ixn

Sekil : 29



- il

REM MATRIS DEPLASMAN METODU ILE CUBUK UC KUYWETLERIMIM
BULUNMAS I

28 CLSPRINT" WERILER DATRDAM OKUMACAKSH -~ [ -

EKRANDAN GIRILECEKSE - E ~ "
INPUT * TUSUNA BASINIZ ", G1%:CLS

48 PRINT" C A 1 MATRISI BOYUTLARIMWI GIRIMWIZ "

INPUT "BATIR SAYISI"A
INPUT "SUTUN SAYISI",B

8a DIM ACALBY KFCALAD ICA R nCH, L) RCBL L D, BROALH D

37a
388
3590
4008
418
4za
438
44@
45@
468
478
483

IF Glg="D" THEWM 8680

CLS:PRINT" L A 1 MATRISINI GIRINIZ "
PRINT " -wevammemmee 00 0 0 s o *

H=R (K=B :(GOSUB 39@

FOR I=1 TO A

FOR J=1 TO B

ACT, Jo=BRCTI, JD

NEXT J.1

CLSPRINT"C k 1 MATRISINI GIRINMIZ "

N=H: K=f :GOSUB 390

FOR I=1 TO A

FOR J=i TO R

KFCI,Jo=BACT, J)

NEXT Js1

CLS!PRINT"C n 1 YUK YEKTORUKRU GIRIMIZ "
PRINT 1 oo oo o o o o o o e s s o o e o i e »

M=R: K=1 :GOSUB 358

FOR I=1 TO A

FOR J=1 TO 1

nll,JmBACT,J

NEXT Ju 1

CLSPRINT"C R 1 DIS YUK VEKTORUNU GIRIMIZ "
PRINT T e e s s s e s s e i o s . g - W o ot o o s s s "
MeB: K=1 :G0SUB 350

FOR I=1 TO B

FOR J=t TO 1

RCI,JmBACT,JD

MEXT Ju1

GOTO 998

FOR I=1 TO K

LOCATE I%5,3/PRINT 41,

LOCATE SkI-1,4 'PRINT "=—w=- 3

NESTJll 0 N

FOR J=

LOCATE 1,2#J+3 PRINT sJ
COCATE 3 2%J+3 PRINT; "1
LOCATE 2, 2¥J+2 1 PRINT; 1"
HEAT J

FOR I=1 TO N
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5680 LOCATE S¥J+1,2&1+43/IWMPUT "“,BRCI.J)

318
Jze
538
4@
55@
Sea
S7R
Sea
380
6@
6l
€20
638
648
6358
60
678

680

Pt

710
?2n
730
74@

75@
760
770
760
796
800
811
gz
83@
84
850
860
870
e
890
9
918
920
930
940
952
960
9780
950

FOR J=1 TO

HEXT Js1
LOCRTE SkI+
GOsSUB 2z20
FOR I=i TO
FOR J=1 TO

BAC I, JI)=BAC T, J )kl

NEXKT Js1
RETURN

K

M
K

-49-

2028043072 THPUT"X" J W

CL3'FPRINT " %X ¥ X C A 21 ~MHTRISI -5

PRINT '"we
FOR I=}

TO A FOR J=|

-~ g PR p——

0 B

"EELEE, "JACT )i NEKT JIPRINT HEKT I

FRINT USING
FOR LL=1 TO 2886: MNEXT LL
CLEPRINT " & * ¥ C k J -MATRISI ~ "
FRRE L ET 11 oot o o e o s e s i e s e ot s e o gy |
FOR I={ TO A 'FUR J'l TO R
PRINT USING "E£€.£€£,"ikf(I,J21 'HEXAT J/PRINT 'NEXT I
FOR LL=1 TO 208@' HEXT LL
Ek?&?ﬂﬁNT e l ¥ LC o b -NRTRIBI -l
FOR I=1 TO AR FOR J=! TO 1
PRINT USING "££.££,"inC1,J2; HEXKT J:PRINT:HEXKT I
FOR LL=1 TO 2888: NEXT LL
CLS!PRINT " ¥ ¥ ¥ L R 1 ~MATRISI -~ "
PRINT 11 s e e e e o e 1 i et i e e 0t et e 1]
FOR I=1 TO B «FOR Jwi TO 1
PRINT USING "££.££,"JRCI,J2) 'HEXKT JiPRINT NEAT I
FOR LL=1 TO 2808+ NEXT LL
GOTO 1@81e8
REM % % ¥ £ A 1 ~-MATRISININ~OKUNMAS]
FOR I=L1 TO A
FOR J=1 TO B
REARD RCI,JD
NEXT Js 1
REM % % £ C k 1 ~-MATRISININ~-OKUNMASI
FOR I=1 TO A
FOR J=1 TO A
REARD kfil.JJ
HEXT J.1 '
REM % & « C n 1 ~MATRISININ-OKUNMASI]
FOR I={ TO A
FOR J=i TO 1
RERD ﬁ(i:J)

4
gggT*Jl # L R 1 ~MATRISIHIN=-OKUNMASI
FOR I=1 TO B
FOR J=1 TO 1
READ RCI.J7

NEXT J.1

990
1@ea GOTO 590
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1810 DIM WCA,BYKIB/BY,KICB,BY, UCAB Y, XK(A,AY
1828 DIM IICA,A)AFCA, LY, ARCAL 1), 8CA, 1)

183@ REM % % # L K 1 MATRISININ HESAPLANMASI % % ¥
1848 FOR Il TO A

1858 FOR J=1 TO B

1@68 FOR Kwl TO A

LE7@ WCT s JomUC Ly 0k FCT K IRACK, J)

1988 NEXT K,J,I

1898 FOR I=i TO B

1160 FOR J=1 T0 B

1118 FOR K=1 TO A

1120 KCI,JomKE T, J+RCK, TYRUCK, J)

1130 NEXT K,J,1

114@ CL8! PRINT " % % % C K 1 -MATRISI - *

1150 PRINT " oo e e e e e "

1168 FOR Iwl TO B FOR Jsi TO B

1178 PRINT USING "££.££ "JK(I,J)i MEXT J (PRINT MEXKT I
118@ FOR LL=1 TO 2008 MNEXT LL

119@ REM % % % INVERS ISLEMI & % #

120@ FOR Is1l TO B + KICI, I)®1iHEXT I

1210 FOR J»l TO B + L=K(J,J) iFOR K=l TO B

1220 KCJ,KOmKCJ KL KICD KImKICS, Kol 1NEXT K
123@ FOR I=1 TO B ' T=K(I,J) (IF IsJ THEN 1260
124@ FOR Kwl TO B + KCI, K=K< I, K O~THKC J KD

1256 KICL, K mKICI,K)=THKICJ, KD (HEKT K

1260 NEXT I +NEXT J

127¢ CLE 'PRINT " L K 1 INVERS MATRISI "

1280 PRINT "= o

129¢ FOR I=1 T B ' FOR J=1 TO B

138@ PRINT UBING "££.£€€ ";KICI,J)i 'MEXT J (PRINT/NEXT I
1318 FOR LL=1 TO 2808 HEXT LL

1320 REM ¥ % % C k¥AXKI 1'nin HESAPLANMASI % % X
1330 FOR I=1 TO A

1348 FOR J=1 TO B

1358 FOR K=1 TO B

1368 UCT,JImUC L, O+ T K ORKICK, 4

760 MEXT K.J. 1
igﬁﬂ REM X i i C k¥AKKIXAT 2’'nin HESAPLANMAST * X &
1390 FOR I=1 TO A
142@ FOR é'i ;g g
41@ FOR K= '
t426 We T, Jomne 1, J+UCT KOKRC I, KD

KT Ksdi 1
- N 181 70 A (11, 1=1 (NEXT I ,
Laag REM % % % [ I-KPRFKKIKAT 1'nin HESAPLANNASI X X ¥

146@ FOR I=1 TO A

470 FOR Jsi TORA
1488 11C1,J)s1C1,JI=KCT,d)

%ggg ggthJilt C I-k#R¥KIA&ATHn 1/ nin HESAPLANMAEL * X X

1518 FOR I=1 TO A
1529 FOR J=1 TO 1



15368
1840
13530
1366
1570
15806
1558
16090
1€1@

1628
1638

148
165@
1668
1678
1680
1E2@
17108
1718
1728
173@
1748
1758
1768
1778
1788

1798
18088
118
1208
1238
1648
18358
1866
1878
1eea
1850
1908
1916
1928
1938
1940
15158
1560
1976
1938
15990
2000
2e1@
28za
2@3a

_5]_

FOR K=1i TO A

AFCL, JOmAFCL, J+IICL, KKK, J)

NEXT K,J, 1

CLS: PRINT " C I-kf¥AKKIXAT I MATRISI "
e .

FOR I=1 TO A :FOR J=1 TO 1

PRINT USIHG "££.££€ ";AFCI,J2) 'NEXT JIPRINTIHEXT I

FOR LL=1 TO 2006' HEXT LL

REM ¥ ¥ % CkfKkARYKKIFRI viin HESAPLANMASI X % X

FOR I=1 TO A

FOR J=i TO 1

FOR Ks1 TO B ,

ARC L Jo=ARCT, J+UC LK ORRCK, J )

MEXT K.J, 1

REM % % ¥ L € 1 UC KUVWETLERININ HESAPLAMMASI #

FOR I=1 TO A

FOR J=1 TO 1

SCI,JImARCT, JO+AFC T, J2

NEXT J, 1

CLS:PRINT"% % & #C & 2 UC KUVVETLERI ~MATRISI - "

PRINT " s mi o st - peb g

FOR I=1 TO A

FOR Jm1 TO 1

PRINT USING “€££.£€ ";8(1,J) 'NEXT J (PRINT (MEKT I

FOR LL=1 TO 2800: HEXT LL

CLS ' PRINT "YRZICIDAW ALMAK ISTEDIGINIZ MATRISLERIN
YANINA - ¥ -  YRZINIZ "

INPUT "% # ¥ C R 1 -MATRISI ~ ".A%

INPUT "% % ¥ C k 1 ~MATRISI ~ ",k$®

INPUT "% % # L n 1 -MATRISI - ", 1@

INPUT "% % ¥ L R 1 -MATRISI ~ ".,R%

INPUT "% % % L K 1 ~MATRISI ~ ",KR@
INPUT "% % % C KIZ ~MATRISI -~ ".KI%
IMPUT "% % #* C & 1 -MATRISI - ", 88

IF As="X" THEN 1878 ELSE 191@

PRINTES," % % # C A 1 ~MATRISI ~ "

FRINTEES ;1 ot o s s s o o e e o 7 e 20 "
FOR I=1 TO R FOR J=1 TO B
PRIMTES, USING "££.£E£";ACL, J2i tHEXT JPRINTES, HEXKT I
IF kg="®" THEW 1926 ELSE 1968
PRINTES." % ¥ ¥ L k 1 ~MATRISI -
e el o8 UM TR

mi TO ; 2 J=
gg?N%ﬁB;USIHG ngE L BE" kFCTL ) HEKT JIPRINTEE, HEAXT I
IF n&="X" THEM 1978 ELSE 2818
PRINTE8," # ¥ # L n 1 ~MATRISI - :

Fon 1ei TO R (FOR Jei 101
FOR I=1 = = .
PRINTER, USING “££.££"; all,JJ; (HEXT JIPRINTES, 'NEKT 1
IF Ré="%" THEN 2028 ELSE 2060

PRINTES." % % ¥ L R 1 ~MATRISI -

PRINTER ) " o = e o e



2644
2050
2860
2070
2080
2820
2108
2118
2128
2130
2140
2150
2168
a217a
21308
2198
22008
2218
2226
22360
2240
2250
2260
2278
22368
2290

23108

231

2320

—52-

FOR I=1 TO B ‘FOR J=1 TO 1

PRINTEB,USING "££.£E" RCI, [0 :HEKT J:PRINTES, (NEXT I
IF KR$="X" THEN 2078 ELSE 2116

PRINTEES." % ¥ ¥ C K 1 -MATRISI ~ "

PRINTE8, ! wrriow et summptannmmmsbamoon o smappnm e o Y

FOR I=1 TO B :FOR J=i TO B

PRINTES,USING "££.£€€ ";K( 1,40 HEKT J :PRINTES, 'MEXT I
IF KIg="K" THEW 2120 ELSE Z160@

PRINT £8,"% ¥ % L K 1 INVERS MHTRISI 3

PRINTEG , ¥ ottt b sonnsmsnt s ons coms s o

FOR I=1 TO B * FOR Je=i TO B

PRINTES,USING "££.£€£ " KICI, J) HEXT [ 'PRINTES, tNEXT I
IF sé="X" THEN 2170 ELSE 221@

PRIWNTES, "% ¥ %X ¥C 5 1 UC KUWVETLERI ~MHTPISI >

PR INTRE ;s " i coinonewsinns st m omin o i an oo o e o0t o 0 o on s 20

FOR Ims1 TO A 'FOR Jmi TO 1

PRINTES,USING "£££. €L ";8(1,J0; HEXT J PRINTES, NEXT 1
GOTO 2326

LOCATE 1,22 :INPUT " MATRISIMIZDE HATA YARML C E/H 1 ", HATS
IF HATS="E" THEN 2248 ELSE 2318

INPUT"hatse gatiri= ", HS

INPUT"hata kolonus ", HK

INPUT"DORLU DEGER = ".,DD

BRCHES , HK »=DD

LOCATE 1,22 'PRINT "

PRIMT " "CPRIMT ¢ ' "PRIWNT
GOTQ 2226

RETURM

END
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BOLUM 6

HIPERSTATIK SISTEMLERDE IZOSTATIK ESAS SiSTEM

VE HIPERSTATIK BILINMEYENLERIN OTOMATIK SECIiMi

Ozellikle yiiksek dereceden hiperstatik sistemlerde
X hiperstatik bilinmeyenler vektdriiniin se¢imi kuvvet
metodunun en zor tarafidir. Bunun seg¢imini otomatiklesg-
tirmek ig¢in birgok metodlar vardir. Bunlardan biri asa-
gi1da kisaca Ozetlenmigtir,

Bilindigi gibi.

R
* ®
- b__o‘& _b_10£ T TN R e (6.8)

simdi bu ifadeyi,

é*: g.S seklinde tayin etmeye galigalim. (6.b)

l}n.l) S (n.P).(P.l)] P : Toplam digs kuvvetler sayisi

Sy: izostatik esas sistemde sifira egitlenmig olan ig
kuvvetler yani X ler.

S,: Bunun haricindeki ig¢ kuvvet biiyiiklikleri.

Buna gdre (6.a) ve (6.b) esitlikleri su sekilde yazilabilir.

— - - l - r- —
Sn bs | by R
i LT s A AR,
Se o | I X
ke | = = o
- - ad I - - -
R g9n | 9x Sh
= _”__+____ .
oooo(6.d)
B %13 e




_54_
(6.d) esitliginden,

BB+ Gl T Aol & - Slds - - (6.0

esitliginden,
ar T T g
Sn 9n | =gn"-9x R
s = e SN X = Sx
S« A e X

(6ea) Esitligi ile karsilastirilarsa,

S i ey o)

©
|

&
1o

ve matrislerini tayin etmek ig¢in kinematik trans-
9n Ix ¢

formasyon matrisi a dan faydalanmilir,

v = 2L

1<

I
.
2]

Ayrica d = 2? P Sn = Eg x = §§

2? matrisi bilgisayar yardimi ile kolayca teskil edile-
bilir. EJer deplasman yapmayan ve kinematik belirli bir
sistem gdz Oniline alirsak g? matrisinin siitun sayisi m

satir sayisi n'den fazla olur. m>n
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: Kinematik belirli sistemin E?
matrisi

\\—————scatik belirsiz

Statik belirli (gnT kare matris)

Kinematik belirsiz

Bu sebepten g?

matrisinde Oyle sayida kolonlar ¢izilir
ki geriye kalan matris bir kare matris olur ve bu matris
de gnT matrisidir, Cizilen kolonlar ise ng matrisini
tanimlar. g? matrisinden istedifimiz kolonlari g¢izebi-
liriz. Burada dikkat edilmesi gereken nokta geriye kalan
matrisin (anT) inversinin alinabilmesi miimkiin olmalidir.
Ayrica ap matrisindeki kolonlar b, ve b, matris-
lerinde ayni numarali satirlarda bulunmalidir.

6.1, Konuyu daha iyi inceleyebilmek ig¢in asagdidaki

sistemi Ornek olarak segelim.

8.49 6,00 7.21 8.43

EF 2EF 2EF EF

Sistemimiz 2° hiper-
statiktir,
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R, — lKN ve R2 _ 1lKN yiklemeleri X, = 1IKN X2 _ 1KN
yapilarak. yiklemeleri yapilarak,
1.41 0.00 0.78 1.00

b = B =
-1.00 1.00 -1.79 =1.41

matrisleri elde edilir.

Ry =TKN

R1 =1KN

X2 =1KN

Vs

BOLUM (II) de verilen badintilarla

b: statik transformasyon matrisi

— —_

0.56 0.24

0.37 059 seklinde bulunur,

o

-0.61 0.24

=UVe oo
& 0.38 05-

S: Cubuk ug kuvvetleri r: diglim noktasi daplasmanlari
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(sa| [2.72]
s § ha bl e i 24.57 | =z,
. -1.95 7.99 | r> bulunur,
| sa| [1.39

$imdi bu sonuglara otomatik sistem seg¢iminden bulabilmek

igin a (Kinematik transformasyon matrisini tayin edelim.)

083

&

0.707  0.707 . g :
T 10,707 O | | =-0.555 =0.707 |
a = 0 4 a = |! H :
: |
-0.555 0.831 L00707 1 1B 0.831 0.707_l
;-0.707 O.707~ - 2
: Za =9n & = 9%

Sagdan iki slitunu eliyormnz kalan (2x2) boyutlaranda kare
g, matrisidir. Bundan sonraki iglemler bilgisiyarla ya-
pilmistir. (6.g ) egitlikleriyle b, ve b, tayin edilip,
u¢ kuvvetleri ve digim noktasi deplasmanlari bulunmugtur.
Ayrica aT den farkli siitunlar cizilerek g, ve gy
matrisleri teskil edilip ayni sonuglaran bulunabilecedi

gosterilmistir.
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3. ve 4, Kolonlarin g¢izilmesiyle elde edilen sonuglar

C an 1 MATRISI

B e R

@.787 @.006
@.767 1.000

C o IMVERS MATRISI

B —————————— - -y . B . s S T S " b —

1.414 @.068
-1.000 1.0600

¥ % % LC BB 1 ~-MATRISI -~

b s s ot Pty BN SO M ) P ik b s S et Vvt s S W v Do Sobad anse Pombt

C wx 1 ~MATRISI ~

-l 538 -8.7e7
8.831 0.707

C-g7bexd MATRISI

i ——— ——- ——-——_o .-~ - s -

8.785 1.009

~-1.386 ~1.414

¥ ¥ xC Bl 3 -MATRISI ~

B T e T L L gy

1.41 B.00 8.79 1.00
-1.80 1.00 ~1.39 -1.41
2.00 @.00 1.00 @.a0
0.00 @00 B.e@ 1.00 -
¥ % % L £ 1 -MATRISI - % % ¥ [ R 1 ~MATRISI -
§.49 0.60 0.00 .00 4. 08 =
@.80 2.060 ©.80 0.0 2. 00
@.00 8.88 3.61 .00
@.00 .00 B.00 8,49
% % * [ FOa1 ~MATRISI - X % % [ F18 1 -WATRISI -
19.88 ~-3.00 13.56 —4.16
-3.00 3,00 16.21 ~4.,24
# % % L F11 1 -MATRISI - € FI 1 INVERS MATRIS!
14.68 12 54 @.12% -@.87@
12.54 22.93 -@.078 0.082
£ % 4CB 1 ~-MATRISI-
8.56 0.24
.37 @.59
-8.61 8,24
-@.37 @.085

¥ & % %C § 7 UC KUVVETLERI

— s o g e b - o o L B - - - .

*¥4%¥ % Cr 1 -MATRISI ~

W " DO WO 1 s o O oo St s o b > -y b - oo b
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2. ve 3. Kolonlarin gizilmesiyle elde edilen sonuglar

C on 1 MATRISI C 9x 1 ~-MATRISI -
¥.767 ~@.787 . 008 -8.555
9.787 8.707 1.000 6.831
C of1 INVERS MATRISI C-affaxd MATRISI
@.787 @.787 -@, 787 ~@.195
-@.7@7 @.707 -0, 767 -0, 990
£ 4 % [ B@ 1 -MATRISI ~ # % * L B1 I -MATRISI -
8.71 B8.71 -8.71 -.208
g.86 0.80 1.60 0.00
P.08 @.00 2.00 .00
-g.71 @.71 -0.71 -8.98
¥ % & CF 1 ~-MATRISI - £ % % C R 1 -MATRISI -
$.49 9.00 0.090 0,060 4,00
@.00 3.00 0.90 @0.00 z.00

e.00 6.8 3.61 0.80
6.00 06.086 0.08 8.49

¥ % ¥ C FOA1 ~MATRISI ~ ¥ ¥ ¥ L F1@ 7 -MATRISI
8.49 0@.00 B.b8 -8.49

@.e6 8.49 4.71 -7.835

# ¥ ¥ C F11 1 -MATRISI C FI 1 INVERS MHTRISI
11.49 7.5 @.136 @.8?9

7.03 12.09 -2:079 0.129

£ % XxL B 3 -MATRISI~

W L oy ] o S 107 T Sty $OA) T s s SO o, G " -~

~@.61 B 24
~0.38 0.05

£ ¥ & %0 S 3 UC KUVVETLERI % % # C r 1 -MATRISI ~

e " -~ . ", s - - - - - - - - - - ;- T > - - V- - {o— - " " - -

2.738 24.738
2.678 8.83
-1.935

-~1.381
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1l. ve 2. Kolonlarin g¢izilmesiyle elde edilen sonuglar,

C on 1 MATRISI C ax 1 ~MATRISI -
-0.555 ~-@. 787 6.787 ©.000
@.821 0,707 B.787 1.000
C o7’l INVERS MFTRISI C-gT¥ex]  MATRISI
3.623 3.623 -5.123 ~3.623
-4.259 ~-2.B844 5.022  2.844
£ % £ C B0 1 -MATRISI - £ 4 % C BL 1~MATRISI -
8.00 ©.00 1.060 ©.80
.08 0,00 G.0@  1.80
3.62 3.62 -5.12 ~3.62
-4 26 ~2.04 g.02 2.84
Y% %C ¢ 31 -MATRISI - Y % ¥ CR 1 -MATRISI ~
£.49 0£.00 0.00 0.00 4. 00
0.00 3.88 0.08 0,00 5 B8

@.00 @.e8 3.51 0.0
@.06 0.00 0.00 B8.49

¥ ¥ ¥ C Feal -MATRISI ~ ¥ ¥ ¥ L F18 1 -MATRIS]I -

s s v et A e i s et b WS L i AedS o ML S e b s oy bk o —— - - - — - - - 1o - o W oo " e o o " - - - "

201.39 15@.22 -248.39 -~186.26
15@.22 11€.06 -~130.22 ~116.06
¥4 2 CF11 1 -NHTRISI W C FI 1 INVERE MATRISI
317.3€ 188.26 2.851 -B8.880
1688.26 119.06 -3.0680 0.136
X “x%xCB 1 ~-MATRISI~
8.36 0.24
8.37 0.59
-8.61 0.24
-@8.38 0.85

% ¥ ¥ ¥C € 3 UC KUWWETLERI ¥%X ¥XLCr 1-MATRISI ~

T —————————— et WS USF U NNEP S 000 0 ke AR U0 S5 By vy gy s ey s S WO HiSS GO s sl e

5 7314 24.759
5.673 8.0834
~1.956
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& 80€ ;.;f__sé o.800 §.000 0.000 ©.000 B.890 9.00
1.8968 @ & %‘%am i3, S8 3”7
é.005 @ 767
6, 6aa 8. 5608 &.%MW 5.886 9.990 0.000
@, 2081.8.000 2.908 2.008 2,000 -1.908 - &.080 2.080
6.908 O.808 ©.098 B.143 ©.143 €.908 -6.250 0.000
G 000 Doio® 9.90C 4 0. 00¢ 4.008 mINE 610801 0002
2. 868 ﬂ;m' 8,805 Qsé% ¢.009 &«‘m} 1.868 ©8.20¢
: oot - Vb 9 2T
-w-mj-u--n-qn-gm- t—a—«uw—-o—-&-:—-;—‘:—uy-——-—qscn—%-—— +-——5-‘ i
Il' ‘ 0 ‘ "‘m' g <
9 [ ' ; 55 ,‘ ‘:,
1’8 9 ° 1»4&&~%a~"— sty
B
| 3. 868 0 8, 608
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C 9n 1 MATRISI

D b —— 1, - -~ o - p——y o —

@.Boe 1.0086 0.000 O.000 0.000 O.000 OQ.000 O0.000
1.600 ©.000 0.000 0.788 O0.000 O0.000 0.000 0.707
8.000 ©0.200 0.200 -@.143 -0.143 0.000 0.060 -8.707
8,000 ©.000 1.008 1.000 ©0.000 O0.000 O0.000 @.080
8.000 O0.0080 9.000 0.000 H.000 ~1.008 @.000 0.000
¢.0606 0.000 0.000 0.143 0.143 0.900 -0.230 0.062
2.800 0.008 0.000 B.0080 1.000 ©0.000 0.600 O.000
A.008 0.000 @.000 O.000 6.000 0.000 1.000 ©.000

C 9« 1 ~-MATRISI -

D R

C on 1 INVERS MATRISI

~2.200 1.000 ..000 -B.200 0.000 2.399 -0.200 ©.600
1,000 p.00E@ @.000 ©0.000 ©O.000 0.000 0.000 O.000
6.000 0©.000 G.000 1.000 O0.000 -6.953 1.0008 ~1.748
8.000 0.000 ©0.000 O0.000 @.000 €.923 ~-1.80@ 1.748
@.000 0,008 0.000 0.00@ O©.000 O.000 1.80@ @.000
#.800 0.000 G.600 O0.000 -1.000 0.900 O.000 O.060
@.000 ©.000 O0.000 O0.000 O0.800 0.000 O.008 1.000
8.283 0.000 -1.414 @.283 0.000 -3.393 0.283 -0.848

r-gfikexd MATRISI

s ot e St ol Sot - ot i A s T bl Vs bt
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A % ¥ C B@ 7 -MATRISI ~

o N - — -t S T b -, -~ ——y - -

s BG
©.00
@.ae8
3.00

@. a8
g. 08
@.00
@.28
8.8

=
(R &)

1
S
a
8
a.
@.08 8
@
)
@
@
a

Seaooes

- ——y T—— (1" oo 1> ——_—y PO -t WAR I pis W o Sy

B.68 @.00
8.0 @.08

- @8.88 0.90

@.e68 .60
@.08 0.006
0.060 ©0.00
6.00 6.00

8 1.00 -0.20 0.0 2.40 -0.20 0.6

@ 0.60 BA.00 0.08 ©0.00 06.80 0.00

U ©0.00 1.00 ©.08 -6.99 1.0@ ~1.79

g ©.00 @.60 @.080 0.00 M.00 ©.00

g 0.00 @.80 B.00 6£.59 -1.080 1.75

@ 0.00 G.A2 0.0 P.6D 1.09 0.00

@ 0.060 0.860 -1.60 0.8 ©.90 0.00

B 8.00 B.0@ B.00 A.00 0.0 .00

8 6.00 0.P6 0©.00 0.00 6.68 .00
9~1.41 0.28 0.800 -3.32 0.28 -0.85

8 0.6 0.00 0.80 0.60 0.6 0.00

t X & C Bl 1 -MATRISI -

1.8 B8.886 2.40

H.86 08.00 06.06

8.0 -2.75 ~6.99

.60 @6.80 @.00

a.68 2.75 6.99

@.B06 -1.98 @.008

1.80 0@.080 0.90

@.60 1.080 .00

g.60 0.00 0.00

9.80 %119 ~3.39

8.06 0.00 1.00
b.06 B.080 6.00 0.00 6.680 0.00 0.00
@.086 ©.96 6.00 0.00 0.8 ©.00 0.00
@.00 0.60 0.00 6.00 06.00 0.0@ Q.@C
8.35 ©0.00 0.00 0.0 0.00 0.6 @.08
8.08 2.33 -1.17 ©.06 6.0 0.00 ©0.060
g.80 ~-1.17 2.33 9.8 G.080 0.00 .00
Q.00 ©.00 0.0 G.20 O0.60 0.00 6.00
.68 ©6.08 ©.068 ©.08 1.33 -0.67 0.600
A.06 ©.00 0.060 6.00 -0.67 1.33 @.00
8.86 0.00 .50 0.00 0.88 ©.88 0.35
.06 B.00 06.006 G@.00 6.00 0.00 0.00

£ X X LCm1 -MATRISI -

o o e i o ot s

£X2xLCR J~MATRISI -

U o——T T ot oo ooy SN " . o ———" 0> - - . i s "o

OE WS
A
Lo

T R TR

eI ®
—~oooeaceeaem
mmoQooeaaeoec
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¥ & X L Foal -MATRISI -
e 35.37 -8.79 1.34
@ 06.60 -0.05 0.15
P 2,28 <0.19 0.57
8:~12.11 1.71 -3.03
@ ©0.06 0.00 0.00
. 39 350.26
-a8.79. -0.05 -0.19 1.71 9.00 -36.39 8.71 -~9.10

1.34 0.15 0.57 -3.03 ©.00 90.26 -9.15 13.90

5}
a
~-8.79 -0.85 -0.19 1.71 a.
%)

(8]
w
—\j
o
m
o
P
2
w
i
—
Mo
-
—
=
o
[\
(3%
)
P
o
@
i
L]
(3]

e e ]

: : 25 -0.05 -0.20 0.60 -6.05 ©0.15
2.14 8.20 @.76 -4.7% ©.00 86.85 -17.85 21.04
2,28

5.37 @.60 .28 ~12.11 0.00 281.08 ~36.39 50.26
¥ % ¥ C F11 21 -MATRISI ~ C FI 1 INVERS MATRISI
8.8 @.20 0.60 1.254 ©0.022 -08.013
B.20 48.85 BE.85 @.822 ©.294 ~@,:27
@.68 Be.85 201.23 ~-8.813 -8.127 @.ece6

£ ¥ ¥xCB 1 ~-MATRISI~
-@.19 0.68 0.66 -8.01 0.25 0.890 0.0 -0.03
1.06 0.00 ©.00 0.00 ©.00 0.00 @.09 0.00
@.28 06.62 0.2 0.54 0.01 -8.081 ~8.11 0.65
4.0 ~6.31 ~0.36 0@.81 6.25 -0.60 ~0.08 6.01
-@.20 -0.02 -0.09 @.46 -0.01 06.01 @.11 -0.65
~-@.25 ~-6.01 -0.06 ©0.15 -8.08 0.62 @.40 -2.19
@.89 -8.31 -0.38 ©.81 -6.75 -0.00 -0.63 0.0l
@.85 06.81 0.096 -0.15 0.60 -6.82 ©6.68 .12
2.00 0.00 0.600 0.0 0.00 0©0.80 0.060 1.00
@.39 8.1 ~-1.26 0.83 0.00 -0.01 -0.13 0.06
~3.05 -@.81 -9.94 0.12 -0.00 -0.99 -0.88 -0.33

¥ % % tC § 3 UC KUYVETLERI ~MATRISI * % % C » 1 ~MATRISI -
7.054 M1 -12.357
@. e Ml 1.764
-§. 072 M21 &.944
-3, 207 Mz 3.713
&.872 Mz23 B.641
-2, 258 M32 @.3z28
-3, 207 M3 3. 142
2,253 M4 ~1.372
@.008 M43
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16 REM OTOMATIK IZOSTATIK SISTEM SECIMI
20 M oo mm o v o s e e s e i o e

36 CLS'PRINT "GIRIS MATRISLERISLERINIZ
DATALARDAN OKUMACAKSA -D-"
4@ PRINT "EKRAWDAWN GIRILECEKSE -E~ "

S8 IWPUT" TUSUNR BRSINIZ “sGI® CLS
6@ PRINT" en MATRISI BOYUTLARIMI GIRINIZ c
o g R S ——

8@ GOSUB 336

9@ AsN DIM eni{A,A),ACAAD

188 IF GIs="D" THEN GOSUB &56 :GOTO 1ee@

118 PRINT"Cenl MATRISIMI GIRIMWIZ "

120 PRINTY oo e e e u

138 GOsUB 378

14@ FOR I=1 TO H

158 FOR J=1 TO H

168 el I, J=ACT,J)

178 HEXT J. 1

188 GOBUEB 157@

15@ PRINT“[QX] MATRISI BOYUTLARIWI GIRIMIZ "
208 PRINT " oo e e e e e e "

2118 GOsUB 336

220 CaM DwmK: DIM ex{C.,D’

238 IF GIs="D" THEW GOSUB 728 'GOTO Sa@
240 PRINT" LCexl MRTRISINI GIRINIZ
250 PRINT"= e e e e e o —!
268 GOsUB 37@

278 FOR I=1 TO N

260 FOR Jwi TO K

298 ax Cl.J=ACI,J)

368 MNEXT J.1

3106 CLS 'GOsSUB 1628

3z2@ GOTO see

33@ INPUT "SATIR SRYISI= ",N

34@ INPUT "SUTUM BAYISI= ",K

356 CLS

368 RETURN

378 FOR Iel TO K

388 LOCATE 1%8,3 'PRINT ;1.

392 LOCRTE S#%I-1,4 ' PRINT " w==-—="
488 MNEAXT 1

41@ FOR J=1 TO N

420 LOCATE 1,28J+3 PRIMT 4.J

430 LOCRTE 3,2KJ+3:PRINT,;" 1"

44@ LOCATE 3,2%KJ+2:PRINT,"1"

458 NEXKT J

460 FOR I=l TO M

47@ FOR J=1 TO K

48@ LOCATE SkJ+1,2KI1+3 INPUT ““.RCTI.JJ

498 NEXKT J,1 a
a8 LOCATE 1,221 INPUT'MATRISINIZDE HATA VARMI [ E<H 1 " HATS




J1e
3ze
3@
3540

35@
Jee
G7@
Joa
390
€0a
618
628
€308
€42
650
668
678
&ed
€9@
708

548

730
740
75@
7e@
/7@
vea
750
see
g1e
8z@
g3@
840
85a@
860
87e
8ge
89
200
g1@
gze
936
940
83e
2€@
97@
86
990
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IF HATE="E" THEW 520 ELSE 6@0

INPUT"hata satiris ", HS

INPUT"hata kolonus ", HK

INPUT"DOGRU DEGER = ",DD

ACHS , HK )=00D

LOCATE 1,22 'PRINT "

PRINT " "IPRINT * .
PRINT " ’

GOTO Sea

LOCATE 4%I+2,(2%J+32/2 INPUT" X" ;U

FOR I=1 TO N

FOR J=i TO K
RETURN

NEXT J,1

PRIMT" L0l MATRISI" i PRINT " wm o s o e .
FOR I=1 TO R

FOR J=1 TO R

READ @nCI,JJ

PRINT USIWG "££.££€ ", 9nCI,J )

NE?ERJ IPRIMT (HEXT IPRINT 7/

W

EEINT“ COXT MATRIST" 1 PRIMT " oo e o s o e oo o e o "
FOR I=1 TO C

FOR Jei TO D

READ @xc1,J)

PRINT USIMG "££.£££€ ",ax(I.,J))
NEXKT J 'PRINT 'HMEXT I:/FRINT */

GCOsSUB 1638

RETURM

REM ¥ GELISTIRILMIS GRUSS~JORDANW YOWTEMI ILE INVERS ¥
Naf (DIM CCNZIDIM ECHYDIM FCH2DIM GIND
DET®1

FOR I=1 TO N

REM PIVOT ELEMAN RARAMA

PIlV=@

FOR J=1 TO N

IF G(Ji=1 THEW GOTO 968

FOR Kei TO M

IF G(K)Y »1 THEW GOTO L15@@

IF G(K) =1 THEN GOTO 256

IF PIV »=ABSCan(J K> THEN GOTO 958
SA=J

KD=K

FIVsABSCanl J. K2 )

NEXT K

NEXT J

GCKD »sGCKD y+ L

EC I mSRIFC T y=KD

REM % ¥ SATIR DECISTIRME % X

1868 IF SA=KD THEN GOTO 1638

188 FBR*38¢T10 u



18308
1@48
1850
1860
187@
10840
1858
11208
1116
1128
1138
1148
11568
1166
1178
11808
1158
12ea
1216
1228
123@
124@
12568
1266
1278
12868
12968
136a
131@
1328
1338
1348
135e
1366
1878
136@
1330
14@@
1418
1428
1438
1440
14138
14€08
1476
14806
1490
15ee

1510
1528
1538
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KG@=gn(SA, J)

@nl S8R, JI)mand KD, J

gnl KD, J i=KQ

MEXT J

REM PIVOT SATIRIN PIVOT ELEMANA BOLUNMESI
PIVOTme@n( KD, KD

DET=CETX(PIYVOT

enC KD, KD )=1

FOR J=1 TO W

gt KD, Jomanl KD, Ji7RPIVOT

NEXT J

REM DIGER SATIRLARA IMDIRGEME
FOR Jal TO M

IF J=KD THEN GOTO 1228
SIwand J, KD

gl J, KD =8

FOR K=1 TO M

gnl J K Imen J.K)=an( KD, K IRE]
MEXT K

NEXT J

HEXT I

REM KOLOW DEGISTIRME

FOR Imi{ TO M

KeM+l~1

IF ECKImF(K) THEN GOTO 1350
SA=ECK )

KDwF(K >

FOR Jul TO W

K=anl J, 8 )

anl J, BRIsenC JLKD 2

end J, KD JmKU

NEKT J

NEXT I

CLS'PRINT "gn KATSAYILAR MATRISININ DETRRMIMAMTI=";DET
PRINT

PRIMNT " LCenl KATEAYILAR MATRISIMIN INVEREI:"
FOR I=1 TO W

FOR J=1 TO M

PRIMT USING "££.£££ "jan( 1,02
MEXT J

PRINT

NEXKT I

PRINT ¢

GOTO 1696

STOP

PRIMT "MATRISINIZ ZAYIF wews TEKILDIR"
GOTO 1476

PRINT "MATRIESINIZ TEKILDIR
GOTO 147@

FOR Imi TO M

IF GCI X »1 THEN GOTO 1566
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1548 NEXT I
1550 IF ABSCDET )(=@.@860061 THEN GOTO 148@

156@ GOTO 1360

157@ PRINT£8," C @n 1 MATRISI

1580 PRINTER "o e

1590 FOR Is1 TO A ‘FOR J=1 TO A

1680 PRINTES, USING "£€,£E€ " @nC 1, ) NEXT J:PRIMTES, 'NEXT I
161@ PRINT £8, 'PRINT £8,

16208 RETURN

163@ PRINTES, "C @x 1 -MATRIZ] ~

1640 PRINTER, "o oo e e -

165@ FOR I=1 TO C FOR Jwi TO D

166@ PRINTEE,USING "£€,£££ ") QuC 1, ) NEKT JiPRINTES, «NEKT I
1678 PRINT £8, 'PRINT £8,

1688 RETURN

1698 DIM UCA,D)

170@ PRINTEE, " € gn 1 INVERS MATRISL "

1718 PRINTES, "=mmmmemme e e e e "

172@ FOR I%1 TO A ' FOR Js! TO A

173@ PRINTEE,USING "£€,£€€ ";@n(L,J)) 1HEXT JIPRINTES, INEAT 1
174@ PRINT £8, PRINT £8,

175@ REM % * % ¥ #L-9n"kex 1 ‘in HESAPLANMASI % % * ¥

176@ FOR Is1i TO A

1778 FOR Js1 TO D

1780 FOR Kal TO A

1798 UCT, JIsUCT, Ji+@nd I, K 1kex(K, J?

1608 NEXT K,J, I

161@ FOR Ial TO A (FOR Jsi TO D

1820 UCT, JY==1KUC T, J) NEXKT JiNEKT 1

1830 PRINTES," C~gn¥exd MATRISI

1840 PRINTER ) " e e |

16858 FOR Isi TO A (FOR Jei TO D

186@ PRINTEE,USING "£€.£EE " UCT,J)s 1NEXT JPRINTES, (NEKT I

187@ END
188@ DATA 6.1,0.08.0.0.0.06



- 69-
BOLUM 7

BILGISAYAR PROGRAMLARI UZERINE

Programlarda verilerin yiiklenmesi iki sekilde yapilabilir.
"VERILER DATALARDAN OKUNACAKSA -D-

EKRANDAN GIRILECEKSE -E-

TUSUNA BASINIZ"

komutuna verilen cevap -D- ise veriler daha onceden
hazirlanmis olan datalardan okunur. Sayet cevabiniz

-E~ ise bu takdirde giris matrislerinin boyutlari veril-
dikten sonra girdidiniz matrisin adi, satir siitun boyut-

lari kadar bir sekil ehgpanda goriniir,

ORNEK : _ _ A MATRISINI GirRINIZ _ _

: e B PR TH

B Kursor

W W N

R L e R s

Bu sekilde biitiin terimleri aninda kontrol imk&ni buluna-
bilmektedir. Bir matrisin tamami girildidinde bazi ele-
manlarin hatali olabilecedi diiglinlilerek asagidaki komut-
lar eklenmigtir.

*MATRISINiZDE HATA YARIM E/H *

Cevabiniz evet ise bu durumda,



30

"Hata satairi " ?
"Hata kolonu _ 2

"DOGRU DEGER . " ?

Sorularina verilecek cevapla istenilen terim aninda de§is-
tirilebilir.

Programin akisi sirasinda yapilan igslemlerin sonug—
lari ekrana yansiyacaktir. Bu sonuglar yaklasik 5 saniye
ekranda kalir. Sayet kontroli yada deferlendirilmesi
diisiiniilen bdliimler varsa stop tusuna basarak akisi iste=-
digimiz kadar gegiktirebiliriz,

Daha sonra elde edilen tiim garpim sonuglarinin
isimleri ekrana gelecek ve yazicidan alinmasi istenilen
dejerlerin karsisina =X - isaretini koymak yeterli

olacaktair.

Not: Datalarin verilig sirasi isimleri verilerek boyut-

i . lari sorulan matrislerle ayni sirada olmalidir,
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BOLUM 8
TARTISMA VE SONUGCLAR
Ornek olarak ele alinan hiperstatik ¢ergevenin
Matris-KUVVET ve Matris-DEPLASMAN metodlari ile ¢oOziimiin-
den ayni sonuglar az farkliliklarla elde edilmisgtir,

Ayrica bu sonuglar otomatik izostatik sistem seg¢imi kulla-

nilarak da bulunmustur.

Normal kuvvetin deformasyonlara etkisini dikkate
almama durumunda sonug¢larda onemli farkliliklar olmaktadar,
Clinkii bu durumda sadece normal kuvvete galigan 4 ve 5 r
numarali elemanlar tamamen rijit kabul edilmekte ve hig
hesaplara girmemektedir. Sonug¢ olarak b&dyle bir sistemde
normal kuvvetin deformasyonlara etkisini g&z ardi etmek

hatalir olacaktir.

Ornek sistem 3° hiperstatik oldudu ig¢in matris-
KUVVET metodu ile ¢Oziimii daha kolay ve islemlerin takibi
daha rahattir. Fakat matris-DEPLASMAN metodu giris matris-
lerinin ve ara islemlerinin daha az olmasi sebebi ile

tercih edilmektedir.
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