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i. Dear Sir:

One of the most important goals of the Ship Strocture

Committee is the i~rovoment of methods for design and analys i s

of ship hull structures ‘This report is the second in a sequence

of four Ship Structure. Commi tte,e reports on a project directed

toward development of an accurate , but less ex.pensive , computer

aidecl structural analysis method.

“Jh is report contains the User! s Manual and computer pro-

gram for the longitudinal strength analysis portion of t],e

program. Other reports of this project are:

I
SSC-22S - Structural Analysis of Longitudinally

Framed Shi [)S

SSC-227 - Tanker Transverse Strength ,An:.llysis --

[Jscr’s Manual

I
SSC-228 -. Tanker Transverse Strength Analysis --

Pro gra mme r‘s Man u:{”1

I
Comments on th is report would be welcomed

Si.ncel-elv.

Al&a
W. F. WA, 111

Rear I[dmiral, O. S. Coast Guard
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ABSTRACT

This report, the second in a sequence of four Ship Structure
Committee Reports on a method for performing structural analysis
of a tanker hull, contains the User’s Manual and Computer Pro-
gram for the longitudinal strength analysis portion of the
program.
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FLOW CHART. . .
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TANKER LONGITUDINAL STRENGTH ANALYSIS:

The computer program for the longitudinal strength analysis is

simple and can be used independently to compute the longitudinal stresses

and shear forces of the side shells and the longitudinal bulkheads.

Card No.

1

2

Number of transverses (maximum 50), MT

Type of transverses (JD(I), I= I,MT)

JD(I) = 1 for web frame

= 2 for swash bulkhead

= 3 for oil tight bulkhead

As, Ab, Is, Ib, E,y,L

Format

(15)

(4012)

(7E1”

As = cross-sectional area of shell

Ab = cross-sectional area of longitudinal bu”

Is = moment of inertia of shell

Ib = moment of inertia of bulkhead

.4)

khead

E = Young’s modulus

v = Poisson’s ratio

L = length ofholds( transverse spacing)

W Wet, Zsdeck, Zsbottom, Zbdeck, Zbbottom (7E11.4)
Wt’

w
Wt

= width wing tank

w
Ct

= width central tank

‘Sdeck
= section modulus of shell at deck

‘Sbottom
= section modulus of shell at bottom

‘bdeck
= section modulus of bulkhead at deck

‘bbottom
= section moduius of bulkhead at bottom

—. — .
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Card No.

5 Awebwt , Aswashwt

Awebwt =

Aswashwt =

Aotwt =

6 Awebct , Aswashc.

Awebct =

Aswashct =

Aotct =

7 Iwebwt , Iswashwt

Iwebwt =

Iswashwt =

Iotwt =

8 Iwebct , Iswashct

Iwebct =

Format

, Aotwt (7E11.4)

Shear area for web frame
in wing tank

Shear area for swash bulkhead
in wing tank

Shear area for oil-tight bulkhead
in wing tank

, Aotct

Shear area for web frame
in central tank

Shear area for swash bulkhead
in central tank

Shear area for oil-tight bulkhead
in central tank

(7E11.4)

, Iotwt (7E11.4)

Moment of inertia for web frame
in wing tank

Moment of inertia for swash bulkhead
in wing tank

Moment of inertia for oil-tight bulkhead
in wing tank

, Iotct (7E11.4)

Moment of inertia for web frame
in central tank

Iswashct = Moment of inertia for swash bulkhead
in central tank

Iotct = Moment of inertia for oil-tight bulkhead
in central tank
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Card No.

9a-9n QWt ,Qctd (one card per hold)*

Format

(1x,4E11.4)

Qwt
= Uniform load in wing tank

Qct = Uniform load in central tank

N = 1 if either Qwt or Qct are non-zero

= O if there are no loads in this hold

* There are MT+l holds or transverse spans.
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Q.!u.EQ

The output includes the longitudinal stress, the change of shear forces

of the longitudinal members.

Examp1e

The Iongitudina”

Results from this ca”

ing conditions No. 6

analysis for tanker KOCKUMS 52.0 s used as an example.

culation are based on the relative loading between load-

and No. 8. They should not be regarded as the actual

stress or shear force for full load condition.

The length units are in centimeters and the weight units are kilograms.

REACTIONS..AT.THE INTERSECTIONS . . .1.. .- ... . . ....”2..._

shells longitudinalbulkheadS
– .:--.--...-1- .......-s13508+06 . t21546+06.. ,...._r----

2 -.37LI1O+O5 ,10605+06
3 ●16282+06 -.93080+05

-4– ......- -..--34042+05 .. ----- .
5

●11029+06 .....___.
‘.14088+06 ●19352+06

6 ●i4012+06 ,61027+05
7._..._m32907+0632907+06.-.-.– . ..014258+05-_..u _-...
8 ,23292+06 ,92301+05
9 ,63476+05 .24285+06

.— ----- .. .—.-—-- 10- . ...-. -... ●23665+06 .. . .. . _ ,94220+05 ... ------------
11 ,24936+06, ,77523+05
12 .15740+05 ●31214+06
13 ●25121+06 ,. ●76910+05 ._..._..
14 ,23513+06 .90529+05
15 .80845+05 ●25358+06

... . . . . . . 16 . .23080+06 ,92196+05 . . _.
17 ,23349+06 .96423+05
18 ,83975+05 ,2Q467i-06

.19. . . ,22728+06. . . . .*78431+05 . .... . . . . . .
20 ,29010+06 ,10946+06
21 -,32625+06 ,57042+05

,—-——--———-.-. —.---22 .-..–- . ... -_43985+O6..–_.. .-s51984+06. . . .. ..... .. .
23 -.40585+06 -,44545+06
24 -.61202+06 ‘,26968+06

.. - .“ 25 ----- ‘m42373+06_ -,45027+06 . . .. ... .
26 -,42347+06

/
-,45099+06

27 -.61008+06 ‘-27142+06
—.. - ..—...—.—..—28 . ...... . . . .-.40454+06- . ... .. .. . . -s44122+06 . .. . .

29 -,39623+06 -e59474+06 ,



,,>,...

INPUTS FOR THE PRIMARY STRENGTH

..
LENGTH E GNu AND THE wIoTH OF THE TANKS _ _ -.

, 1540+05 .2050 +07 .3000 -00- ,1308+04 .1128+O* .1605+o FI .1468 +08 .— ._-–

IAREAS AND__ I oIZ THE LONG 13ND5 & SHELLS ____ _______________ ________

. .5052 +04 - .3906+ 04. -,2164+11 .1985 +11 ,1844+08 .1636 +06_——_ __

AREAS OF TI,E T17AN5vERsEs___ ,6636 +03__ ,1713+04 ._ ,3780+04_ .6984 +03 _ .2189 +04

.3 f3Bo+04

MOMENT .OE. INERT 1A QF _THE TRANSVERSES _____ _______ ___ _

.5000 +10 .L060+1Q .6060 +10 .5560 +10

LIEN DING MONU4T AND sTRESSFiS 1

2
3
4. . .
5
6
7
a
9

io
11
12

18
19
2G
21
22
23
24
25
26
2?
28
29

MS

.9148 +09

.1426 +10
,1853+10
.229.5+10
,281 b+LQ
,3261+10
, 353i3+lo
,3694+10
,3&08+lo
.3 UOL+1O
,3665+10
.3522 +10
.3249 +10
.2c56+1o
.2421 +10
.1668 +10
?1195+10
.4703 +09

-.3547+09
-.1337+10
-.2 L5L+1O
-.27 UO+I0

de
,5700+02
.860Q+02
,1155+03
,1432+03
, 1754+03
,2032+03
,2204+03
,2302+03
,2373+03
,2368+03
,2284+03
.2194 +03
. 2024+03
, 1779+03
. 1508+03
,116$+03
.7043 +02
, 298 Q+I12

-.2210+02
‘.0327+02
-.1340+03
-.1707+03

-,312@Fio -.1944+03
-,3186+>0 -.1985+03

::::% :;:1::;::!:::
-.19&3+lo ‘,1236+03
-.1093+10 ‘,6812+02

<b
,4961+0’2
.7733+o2
.1005 +03
. 1246+03
.1527 +03
.1768+Q3
.1918 +03
.2003 +03
.2065 +03
,2061+03
,198!3+03
.19io+03
. 1762+03
. 1549+03
.1313 +03
.1013 +03
.6476 +02
,2594+o2

-,1923+02
-,724 a+02
-,1166+03
-.14a6+03
-,1692+03
-. 172a+03
-,1645+03
-,1445+03
-.1075+03
-.5929+02

,6610+10

!&
,9711+09
.1347 +10
,177Q+1O
.2137 +10
,2405+10
.2641 +10
,2870+10
,3 G52+1O
.3109 +10
.3117 +10
. 3086+10
.2a94+io
.266.3 +10

.2386 +10
, 1978+10
.i523+10
.1017 +10
. 3863+09

‘.2051+09
-.1013+10
-.1770+10
‘.226o+1o
‘,2521+10
‘,26 fi4+10
‘.2536+1O
‘.2196+1o
-.1717+10
-’,1011+10

.6330 +10

2

d
,6615+02
,9175+02
,1206+03
,1456+03
,1638+Q3
, 1799+03
.1955+03
.2079 +03
.2118+03
.2123 +03
.2102 +03
,1972+03
.ia14+03

.1625 +03

.1347 +03

. 1Q37+03
,6931+02
.2632 +02

-,1942+02

-,6899+02
-,1206+03
-.1539+03
-,1717+03
-.la Ol+Q3
-,1727+03
-,1496+03
-, 1169+03
-,6897+02

d-ii
.5~36+02
.8233 +02
.1082 +03
.1306 +03
.147Q+03
.1614+ 03,
, 1754+03
. 1865+03

UNIFORM LOADS OF THE TRANSVERSES

lhl FORM LOAOS OF THE TRANSVERSES
-.

‘.7i’1 G+ob
- ,77 Lo+ob
-,7710+06
‘,771 o+Q6
-.7710+06
‘.771 O+O6

.9760 +06
,9760+06
.9760 +06
.97 bo+ob
,976G+Ob
.9760+ob
.9766 +06

.,976 b+06
, 3760+06
,9760+Ob
.9760 +06
.9760+Ob
.9760 +06
,9670+06
,9760+06

- .2270 +06
- ,2270+06
- .227 ti+06
- ..2270 +06
- .2270+ob
‘.2270+06
‘,2270+06
‘. 2270+06
‘,2270+06

,W4zoiai’ “-
,G420+U6___
,8, !20+06
,8420+06
,8420+06. _.
.8420 +06 ‘

‘.6480+06
-,6 Q80+06:.
-.6480+06
‘.6480+06
-,6vk30+06 ____ _____
‘.6480+06
-.6 f+60+06
-,6%60+06. __
-.611.80+06
‘,6460+06
-.644 ao+06____
‘,6400+06
-.6 L180+06
-.6480+06
-.6 f+&o+06
- ,6$80+06
-.6%(+0+06
-.6, %80+I16
-,64 bO+06
-,6480+06 .
-.6480+06
-.6v80+06
-.6qao+06
-.6480+06

,190Q+03
,1905+03, MS = Bending moment of the shells
.1Eu26+03
.1769+ 03.
.lf,2a+Q3r Mb = Bending moment of the longitudinal
,i458+03
.1209 +03
.9310 +02

‘d
= Stress on deck

.6219 +02
, 2361+02

-,1743+02”
‘,6191+02

‘b
= Stress on bottom-.1082+03.

-.13 GI+03’
-. 1541+03
-. 1616+03
-.1550+03
-.1342+03
-, 1049+Q3
-.6180+02

u-

bulkheads



Flow Chart.
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INPUT

~------- i .-. .—..,——..—
I

Def1ection of
longitudinal
without support

!- V.... -.._,L,_
r

Influence I
Coefficients ~

i. . . ... .....+.. .. . ...........!

,—–4 ——-.—

Deflection and influ-
ence coefficients of ;

transverses I

i-––.-—,–.–, ,-.—.. -—–d

3

Reactions at the
Intersections

— —
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PRfiGZAW” CdNG( IN PuT, OUTPUT ,TAPE5=I NPUT. TAP E4=OUTPUTI

CZZZZIE F?5 MOMENT, MOMENT, MOME
DIM~NSION A[3,21, Y113,21,0( 50,2 ), AF(50,501 ,AE[50,501
OIWENSION INO(50,3), JD[5Cl), T15nl, R( 50)
DIYFNSION YP.(50), YC!50),0(5f3)

D1M!NS1ON 0Y(50,21, LQ(5ql
qEiD [5,8S) MT

MV=MT+l
TEAD (5,8gl IJo II I, 1=1, MT I

?Q CORYAT(2E11 .4,18)
8s F(IR!4ATI 15151
nq FCIQMAT (4P 121
98 FnRMAT17F11. f8)

~FAD (5,981 AI, AJ, xI, XJ, E, GNU, ZLEN
READ (5,98) YI, Y2, SM1, SM2,5N1,5N2

c AI ,AJ . . . .. I+EB AREA OF THE SHFLLS AND THE LONGITUDINAL BULKHEADS
: XI, XJ . . . ..tiDMENT OF INERTIA OF THE SHELLS AND BuLKHEAOS
C ZLEN . . . . . . LENGTH OF THE HOLDS
c Y1, Y2. . . ..w IDTH OF THE UlNG ANO CENTRAL TANKS

?EAD (5,98) IA( 1,11,1=1,31
tEAO (5, gS) (A 11,2), I=1,31

; A( I, J1 . . ..5HEAR AREA OF THE wFB FRAME S, SHASH BULKHEAOS ANO OIL–
c TIGHT BULKHEADS

qEAD (5,98) IYIII ,11,1=1,31
RFAO [5,9 S!) (Y I(I?2]rt=113]

c Y! II, J!.. .MOMENT OF INERTIA 3F THE !4EB FR4MESt SMASH BuLKHEADS,

i 3;; rlo 77 I=,,MY
AND OIL–TIGHT BULKHEADS

QEAD [5,7’7) IQ(I, J), J=1,21, LQ[I)
UNNIFORM LflADS OF THE TRANSVERSES

99 FLIRWAT 11 X,12 E11.4) /
WRITF (6,100)

903 ,nRMATltlx,31H UNIFORM LOADS ‘ ALi3NG THE HOLD //)
1 ?!7 F7RM4T1//33H INPUTS FOR THE PRIMARY STRENGTH //)

dRIT~ [6,1011
wRITE (6, q91 ZLEN, E, GNU, Y1, YZ, SM1, SM2

151 F13Rf4A7 I/140H LENGTH E GtAU AND THE UIDTH DJ THE TANKS //)
wRITE (6,102)

WITE (6,9’21 AI, AJ, XI, XJ, SNI, SNZ

192 FnRq AT l//4Ci H AREAS ANP I rJF THE LONG BHDS * SHELLS //1
WXITE (6,1!?3) (( A(I, JI, I=1F31, J=l ,2)

lr13 FnQ.MATl//?5H AREAS OF THF TRANSVERSES 6E11.41
WRi TE (6, ii+l [( YI(I, JI, 1=1,3), J=l ,21

IP4 GORYATlf/37H MOMENT OF INERT14 OF THE TRANSVERSES //6 E1l .41

1

1

;

1222
’273
‘2

1224
)13q

dRITE (6,105 I
On 1 1=1, MY

u![TE (6,’?9) ICI(I, J), J=l ,21
FORMAT l//47H UN1F3RM ANO CONCENTRATED LOADS ON THE SPACINGS //)
sP=z LEN/F LoAT(Mv)

VH=l
IF (XJ. GT. IT.01 GO TO lnOl

NH=17
GO To 3n

011 3 1=1, MT
X= FL Oh Tll)*SP

DO 2 J=I,2
DV(I, J)=O.

TO ? 1(=1, MY
q=K–l

3052
3053
3054
3055
3056
3057
3050
3059
3060
3061
3062
3063
3064
3065
3066
3067
3068
3069
3070
3071
3072
3073
3074
3075
3076
3077
3078
30T9
3080
3081
30S2
3083
3984
30s5
3086
3087
308S
3089
3oqo
3091
3092
3093
30SJ4
3oq5
3096
3097
30q B
3099
3100
3101
3102
3103
3104
3105
3106
3107
3108
3109
3110

IF (LQ(KI. EQ.01 GO TO 2 3111——————
Xl= FLa AT IMl*SP 3112
X2. FLOAT (K I*5P 3113

C= X2-X1
xO=ZLFV-X l/2. -XZ/Z.

Xhl=O(K, J)
X!4=XU/E

Rl=XW*XD/ZLEN
Aor)=B. *Rl*lx*x-zL,EN* *2)*x
AOO=AOO+XW*X*( E.*xrI**3-2 .*x2* c*c+c**3 t /ZLEN

rF (x. GT. x21 GO TO 222
A130=AtIO+X U* X*2. *C*C

IF IX. LT. XII GO TO 223 .
AD O=AOO-2. *XW+l X-Xl l**4/C

GO TO %23
AD O=AOD-8. *XW*(X-Xl /2. -X2/2 .l**3+XM* 12. *X2* C* C-C**3l

OY[l, Jl=OY(l, J)-AOO/4B.
:nNTINUE

DO 39 J=l. M1
IF [1. GT. J) GO TO 224

R= ZLEN-FLOAT(J)*SP
AF(l, JI=X*BI E*(ZLEN**2-B*B- X* X) IZLEN16.

Gil TO 39
AFI1, J)* AF(J, II
C(INT lNIIE

3114
3115
3116
311T
3118
311q
3120
3izl!
3122
3123
3124’
3125
3126]
3127,
3128!
312q’
31301
313i’
3132
3133
3134’
31354

~ I‘3ca:TINuE- 3136:
rALL MAT1N51AF,50, MT,AE,50, CI,0E ,ID, IND) 313T,



.r, .F. re. . . ,--.F5.5-..

1--

14

’226

’227
~.

,r ~,, u.cw. z, “J ,Ll z<>
D“O”4 1=1”. MT

m 4 J=1,2

Q(IFJI=O.
DO 4 K=I, MT
911. JI=OII. JI+AF(I. K)*DYIK. J)
WRITE (6,2261

Fn~MAT1//35H UNIFORM LOAOS OF THE TRANSVERSES
DO 227 1=1, MT

HRITE [6,99) (Qi I, Ll, L=l ,21
00 10 1=1, MT

x= FLoATII)8s P
DO 10 J=l, MT
IF (1. GT. J) GO TO 9
B= ZLEk FL OAT(J )*SP
X= FL DA T(I)*SP~.

Ac=x*B/E*( zLEti**2-B*B-x* xl/zLEN/6.
AD=x*B/zLEN/E*.z ”*(l. +GNul

r fiF(l, Jl=AC/XI+AD/AI
AE( I, J)= AC/ XJ+AD/AJ

GO TO 10
9 AFII, J)= AFIJ, I)

AEII, J)= AEIJ, I)
; 10 CONTINUE

I
DO 2n 1=1, MT
IJ=JO(I)
41= A(IJ,11
A2=A(IJ,2)

1 B1=YIIIJ, lI
B2=YI[IJ,21
c!l=Q(I, l)/Yl
Q2=Q(I,2)IY2
QQ=IOI*Y1+Q2*Y2)
CALL OECOIB1, B2, A1, A2, Y1, Y2, R1, RZ, XK, XD,l).-
D(l)=XD

wRITE (6,991 0(1 I,XK
DO 18 J=l, MT ~
AE(I, J)= AE{I, Jl+AFi I,Jl

IF (1. NE. JI GO TO 18
AEI IzJ~E~c! ~lJ~:~!__________ –_–– _____

18 CONTINUE
Dn 19 J=l, MT

19 DII}=DI I)+ AF(I, J)*(QIJ, I)+Q( J,2))
20 CONTINUE

!4RITE (6,99) [D(K), K=l, MTl
CALL MAT INS IAE,50, MT, AF,50,0,0E, ID, IN0

IF 110. EQ.1) GO TO 30
225 tiRITE (.5,21)

21 FnRMAT {//25H MATRIX SINGULAR
STOP

30 dRITE (6.33) IK. K=l.21

// I

33 FLIRMAT (//32 H” REACTIONS AT THE INTERSECTIONS
PO 40 1=1, MT
Q[r)=o.

IF(NH. EQ.11 GO TO 391
TII)=Q(l,l)+Q(I ,2)

GO TO 40
301 ()~ 35 J=l, MT

35 RI II= R(II+AE(I, J) *I)(J)
TIIl=Q( l,l)+Ql I,2)-Rt I)

40 klRITE [6,46) I, T(I), R(I)
46 FORMAT 1115, zE16.51

HRITE (6,62) IK, K=l ,2)
XM=v.
XV=(! .

0(7 50 1=1, MT
XN=XY*R(I )*(1 .–FLOAT( I l/ FL OAT(MY) )

XM=x M+ T(ll*{l .-F LO AT(t) /FL OAT IMYl)
50 CnNTIMUF

YB(l I= XM*SP
YC[ 1 I= XN*SP
DO 60 1=2, MT
J= I-l

XM=XM-T(JI
XN=XV-RIJ)
YBII)=v BIJ)+x M*SP

5B=YBI 1) /SM1
SD=YBI 11/SNl
YCII)=YCIJ)+XN*SP

sc=Ycl I)/sM2
SE= YCII)/SN2
MRt TF (6,64) I, YBII), SB, SD, YCII), SC$SE

60 C“ONTINUE

//)

SL5U
3139
3140
3141
3142
3143
3144
3145
3146
3147
3148
3149
3150
3151
3152
3153
3154
3155
3156
3157
315s
3159
3160
3161
3162
3163
3164
3165
3166
3167
316s
3169
3170
3171
3172
3173
3174
3175
3176
3177
317s
3179
31.s0
31s1
31S2
3183
31 S4
3185
3186
31s7
31ss

2110//1 3189
3190
3191
3192
3193
3194
31q5
3196
31’37
3198
3199
3200
3201
3202
3203
3204
3205
3ZOb
3207
320e
3209
3210
3211
3212
3213
3214
3215
3216
3217
3Z18
3219
3220

62 FOR~ATt//2BH SENOING MOt4GNT ANO STRESSES 110,120,//) 3221
64 FI)RMATI I-4?6E11 .41 3222

STOP 3223

--u — 3224
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CZZZZIE FR5 M~T$MIJLT, MULT
SUBROUTINE MULT(D, B, C,MI
DIMENSION BIM, MI, C(M, MI, DIM*H)
DO 1 1=1, M

DO L J=l, M
D(l. JI=9.

DO 11 K=,I, M
11 0(1, J)= Dlt, J)+ BII, Kl*CIK, J)

1 cONTINUF
RE TURN

pzzz,, FR5 EcNJA, EQUA. EQUA
SUBROUTINE EQu AI A, B,M)
131MEN51DN AI M, fl), BIM, Ml
00 1 I.I, M
90 1 J=l, N

1 A(I, J)= BII, JI
QETURN
END

CZZZZIE FR5 DE CO, IZECQ, DECO
... ---

SUBROUTINE DFCO(X[, YI, A1, A2. A, C, Q1, Q2! XK, XD, MI
THIS IS FOR THE LONGITUDINAL STRESSES OF SHIPS.

DIh EN510N Tl(5,51, T2[5,51, T(5r51
CALL TM(Al, X1, A, Qlt Tl, n., Hl
CALL TM[A2, YI, C,02, T2,0. ,M)
CALL MLILT IT, T2. T1 ,5)

N=l

1 CZO=T(2,21 *T(4,4)-T( 2,4)* T(4,21
U= T12,4)*T14,5 )/00 -T12,51*T14,4)/QO
v= T(2,5)* T(4,2)/CI@T[2,2)*T (4,51/QQ

x= TI(1,21*u+T 1(1, 4)* V+T1( 1,5)
GO TO (2,3), N

2 XD=X
b T111,51=0.

T112,51 =0.
T1[ 3,51=0.
Tl 14,51=-1.
T211 ,51=0.

T212,51=0.
T213,5 )=0.
T2(4,51=P.
CALL MULT IT, T2, T1,51

N=N+l

G7 TO 1
3 XK=X

RETuRN
EVD

CZZZZIE FR5 TM, TM, TM
SIJBROUTINE TM IAI, XI, A, Q, T, P,MI
DIME’4SI13N T15,51

Do 1 1=1,5

E1=inmlooo.*xl
T( 1,21=-A
T[l,31=-A*A/2. /E I
T(l,4)=-a**3/6. /El
T{l,5)=3*A **4/2 +./E I
t=30n90noo.
G= E/2. /l.3
AG=A1*G
T14,4)=1.
T{ 5,5)=1.
T14,5)=-Q*A-R

T17 .21=1.

,.1’:

T[2,3)=A/EI
T[2,41=A*A/2 ./El
T(2;51=-Q*A** 3/b. /E1

T( 3,51= -O* A*A/2.
T(3,3)=I.
T13,4)=A

IF (M,. ECI.01 GO TO 2
TII,4)=T11,4 )+ X’IAG
T(:.51=T (l,51-Q*A*A/2. /AG

2 CONTINUE
RF TURN

e END
ZZZZIE FR5 MAT INS, MAT IN S, MATINS

3UBROUTINE MATINs IA, NRr Nlt B, NC. Mlt DETERMrl DF lNoExl
EOL!IVALE’ACE I IROM, JROMI, (I CDL UMt JCOLUMl, IA MAX~ T- $HAPI

DIME NS 10N Al NR.r.N.E!.?.._E~~RJ~!~< 1NDEX[NUZ,31—

3225,
3226
3227
3225
3229
3230
3231
3232
3233
3234
3235
3236
3237
3238
3239
3240
3241

324
324

!324a
32491
3250
3251
3252
3253;
3259
3255’
325 d
325Tl
3250

13259,
3260:
3261?
3262!
3263)
32 64!
3265[
3244i
3267)
32681
326q
3270

I3271,
3272)
3273;
3274
3275

,32761
3277
32781
32791
32801
32B11
3282
3283’
3284
3285
3266
3287
3286
3269
3290
3291
3292
3293
3294
3295
3296
3297
3298
32W
3300
3301
3302
3303
3306
3305

.3.306

.- .— .
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F INITIALIZATION
5501
3308

!.l=ql-
DE TERM= 1. CIE-08
D(l 211 J=l, N

20 IV DEX(J ,3) = o
D’3 559 1=1, N

~.

,E SEARCH FOR PIVOT ELEMENT

f- 4M4X = O.n
DO 105 J=l, N
lF(lNOEXf J,3)-1) 60, 105, 6D

\

60 D3 1~0 K=l, M
IF[INOEX[K,3)-11 eo, 100, 715

I BOIF [ AMAX -AB5 (A IJ, KI II 85, 100, 100
E5 [R D!4=J

IC(3LUM =K
4M4X = AB5 IA(J, KII

! 100 COVTINUE
! 1D5 CONTINUE

i INIEX( ICOLUM,31 = INDEX I ICOLUM,3) +1
IqEIEX( I,l)=IROIA
IN(7EX[I,21=ICOLUM

k INTERCHANGE ROUS TLI PUT P IVOT ELEMENT UN DIAGONAL

~
IF { IRDU– ICOLUM) 14(3, 310. 140

~ 140 OETEQM=-OETERM
Do 200 L=l, N
SN4P. A(l ROU, L)

i 411 ROU, LI=AIi COLUM, Li
: 200 Al IcnLIJH, Ll=$wAP

IF(M} 310, 310, 210

~ zln ::,$:;,:;:;,4,

BIIRnH, L)= BIICOLUM, Ll
I 25CI BIICOLUM, LI=SHAP
b
k OYV1OE PIVOT ROW BY PIVOT ELEMENT
c

310 PIV13T =A(ICOLUM, ICOLUMI
DETER M= OETERM*PIVOT

330 A[l COLUM, lCOLUMI=l. O /
OD 350 L=l, N ,’

[ 350 AI ICOLUM, Ll=AIICOLU %L )/PIVOT
lFIMI 3B(I. 380. 360

36(I OD 3T0 L=i, M
370 B(ICOLUM, Ll=Bl[CDLUM, L)/ PIVOT

t
(c REDUCE NON-PIVOT RDWS
;C

380 00 550 Ll=l ,N
IF IL I-1 C3LUM) 4D0, 550, 40CJ

4?0 T= AI L1, ICOLUM)
AI Ll, tCOLUMl=O. O
DO 45o L=l, N

450 A(L1, LI=A(LI, L)-AIILOLUM, L)*T
IF(M) 550, 550, 460

p
+67 O!Y 500 L=l, M
500 B(L1, LI=B(L1, L)- BIICOLJM, L)*T
550 :ONTINUE

,C

!L INTERCHANGE COLUMNS
c

DO 710 1=1. N
L= N+l-I ‘“—.———.—-————.——-——
IF I! No ExIL,l)-INoE xIL,2)I ~30, 710, 630

6?,0 JR ON=lNDEXIL,l)
JCOLUM=INDEX(L,2)
DO 795 K=l, N
SilAP=Ai K, JRONl
AI K, JR OWI=A(K, JGOLUM)
AI K, JCOLUM)=SWAP

705 CONTINUE
710 C3NT1NUE

DO 730 K = l,N
1FIINDEXIK,3) -11 715,720,715

I 7?0 CONTINUE

I 730 CO NtINUE
ID=l

I RIO RETURN
1 715 113=2

GO TO S1O

EVo ..-

3305
3310
3311
3312
3313
3314
3315
3316
3317
3318
3319
3320
3321
3322
3323
3324
3325
3326
3327
3328
3329
3330,
3331
3332
3333
3334,
3335’
3336:
3337$
3338
333q:
33401
3341;
3342j
3343
334%
33451
3346
334q
3346!
334*
3350!
3351!
335
335
335 !
335 ‘
335 a
3357i
335d
3354
336%
3361
3362,
3363,
33.5+1
3365;

3368>
3369
3370
3371”
3372
3373
3374

_ 3375.
35i6
3377
337a
33T9
3380
3301
3302
3383
3304
3385
3386
3387
338s
3389
33qo
3391
3392

. 3.393
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