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o e 46.549E•O 1 
-0·826350t-O 1 
_:..o·o42671E-o 1 · 

·. ~o.:f'7166E .... 01 
... -o. 76l83E-o 1· 

• De28807E ..... n4 
-:oo 1J~-59.7E~Ol 
-bc~1629CE-O 1 
-Oa39542E-01 
-0 .l2314E•Ol 

· .. ' 6_.463591; .... 01. 
-D-~-·-17076E~.O 1 

_.0 • 97_6? BE-0 1 
Oo35112E...;,02 . 
.0~47942E.;;.Ol 

·.·. -CYe L7 6Ct6E 00 

CPS 

· -0., 48 ?28:E~O 1 c 

O·el7I55E-01. 
.-o .1.9605 E. oo 

0 C!f3 04 31 E-{')1 
; .Oe77463E-O 1 

0 ~t9209E-01 
·.· ·· ... -:;.0.:798 04:E-O 1 · 

Oo2l959E-Ol 
, o ~ 6 o 3 74 E--o 1 : 
-0.35039E•O 1 .. 

" _:.·O. • 19593 E. 00 
/ Oe 39430£-01 

··-to~ ·714 10 E~o 1 
o.35793E~Ol 

.0.60~~2E.;;..pl 
· 0 • 4-6985E,-01 
~O.e 89cf96E~01 
:Oo 229S5E- 00 

.oo·8.7920E~Ol 
~'Oo46710E•01 



~-0 • 371()8 E~O f 
:..,Q .r5858E ob 
~'o:.4_1862E.;_O{ 
;;;.;.o~ 11533·E ·o.o . 

.·---.0•1498AE~O 3 
.. · o-..2Bl03E•D2.:~·: 

. ~0 ~'1 0367 F\. 0 0 
·"·'0-~-?-69.t5E,._ a·o· 

·. · -~o-· · ~= ·a:.o-4·5-_E. ~ ;:._·a~ 
.• .. . ;; ' . . . ... 

O.l5454E 00-
; ' ... : '.G; . ;,;.. ' 
>.0.4l3..-2l:: 01 . 
~{0 •50024E-01 . 
. . 0• 93 3-l.C'E~O 2 
· ·_ o~. 9l65_s-~:.o 2· ~-~ 

:o. 36604~~06 
·,...o.4o291E_-O.l· · 

~ . . -

o.·l.:3596E 
-o-~3955~iE· o·o. 

. o.6332lE:-o:l 
·_o •. 13t50E-61 

.· _._.- -:-0.-2125 OE 00. 
-~o. 37126E~·o1 

-o-•. 48 Js·oe:-o-1 _ .. 
. ~O.el3'90·7E-· 00 -· .. 

· ·o-.1l464E-01 
o.4t93.2E ·ao -·­

. ~-o • .15 2 5 5 E-0 1 . 
-0~74955E-02 ·:-

- ··;0 •_20_887 E. QP·. 
-·.;.o .10'962E . .,..Ol 

o. 39052E""'Ol : 
o.s8169t:~ot 

---o. 51'B&3·E~06 --~. 
-:'7o.-32'230E-O.l <- . _ 

0 • 2-0189 E•O 1. 
~0.23935E o0 

,_·O.l0894E-Ol . 
. 0 .37751E 00 

·. ·. Oel5322_E. 00 
-o .13,03·9'E o:o 

o .:'3144·0 E.-.01 
· <:, ~ -O-•·B8800E•02-

·. - 'd~ 68l5-3E..;;Ol -
-. O• r; 156BE-03 .. 

o. 2 3.to9.F-o 1 
-o.z:71 7_:1·:E~02 . 
. 0.~."~ q,~ 0 1E -!-Ol-
. 0 ~2 3 46.9:E ..;0:,1 

. '<·a·~ 2.631 A-E-tJ2 
. - :.<i b.l77:30E ... o 1. -
· _ ,:~: ~~':li;f.··, __ ,~o-;. 7-B 27~E~01·-•·- · 
· · · · :.:~~ .:.,o;; 59·8 ;r5 fi.-o 2, 

·.·. ·=~ :;~~;!~t g~ ..•. 
· :Q•19B24E~oz · . 
~,o_.,J.:5··:r:o.B.E_.:oo ---
-o ~-ro25.9E oo 

. . ,.~A'1 •~5~:s?t:l~;-....::o 1 , .·­
-d ~ 2J$]~0E 00- · 
. 0 • 2394 7F-01 .... 

.. •0
111

56787E"""0:1 .. 

·. &:·i:~ti~~~~ ·.· . 
-·r·o;t?217.E~.a:Q: -. 
. 9"~-1~'2135~\:':90:'·:~~-.-:. 
. q;•3 89416~:9 l 
·- h.•"2,i339E. p.~· 

0 .tt+0'04E.•02 ' 
~o:.I'2499E ·.no/·: 
-._0.7:5102E-.01~ 

rJ~272 OOF'~b-2 
· ;...o .·s2757F-02 · · 

. ' 

_Oo76005E..;.Ol· , 
· 0.7r;.64PE~01 
·~o .:5116tlt:-~o3 
~-0-. 32A9o'E•Ot'• 

-~ ,0,25214._E-Ol . 
. _:~·o._2296.?Et91· · 

.-- o 6209:'lE-n 1-

. · o::_28's~JE ... ~·r··;· 
. : o:~194'ti$E-01 · 

· .• -~().•}8 c,~~F-01 
--o •'4324:8E-o3 

. · -· ~o-.•·2tS33E-o-2 
·-. \ •o.,.;·_z 33 8-ZE-.01 

~22ot7E-o1 
i"'"o-. 747B4E-..MO'l 
.. o. 2.6l54E;.;..0 1.-. 

:o •8ll81E~(ll 
.o. 20.976E 00 



D()1G185r:' 00 
0e]6.977E 00 
o.ao?11E-OJ 

-Ool8353E-Ol 
o.93154E-Ol 

-Oel5459E 00 
-Oel5R34[ 00 

Oo90161F-01 
-0.57979E-Ol 
-O.l3A16E 00 
-0.68465E-07 

0.69664F-01 

FRFQUEf\1CY 

-0.,611_R~E-Ol 

Ooq8060E-OJ 
Ool6l~09E 00 

-0.'35643E-01 
-Ool4673E-Ol 
-0.60901E-02 
-O.l2027E-01 
-Oo2955RF.-Ol 
-C.93A61E-OJ 
-Ool1629F 00 

Oel2661.E 00 
Oo59719F-01 
O.l6145E-01 
Go32904E-01 
Ool2425E-Ol 
Ool3107r::-Ol 

-Oo28600F.-06 
0.5R'350E-0? 

FR EOUEf\lCY 

-0.77499E-02 
- 0 • 1 ()Lf R R E 0 0 
-0 c490qLJ.E-02 
-C.445t+8E-Ol 

0o58285E 00 
0.44125F-02 

-0.20J86E 00 
-0.81262E-01 
-C.33766E-03 

n.12213F 00 

C'la] /qO,()f 00 
-o.,r:,c;r::~E no 
-O.l-??17E 00 

Oo14921E 00 
o.14S 0 7F no 
0. 9 2 5 t1- 9 E- 01 
Oo165l?E 00 
Oelt-8203f-Q] 

-0.9LJ..9t::9r--()J 
Ooll836E no 

-0 e 1. 4 5 81 E 0 0 
-0.481A1E-01 

Oo24::352F 01 

MODE SI-I.APE 

0.350211-F-01 
o.?2040c no 

-0e?2.201E-01 
-O.r::;G407F. 00 
0~4089Li-~-Q]_ 

-0 • 317L~ 7E-02 
-0.,45312E-01 
-0.41507E-()? 

0 • 5 01 0?, E- 0 1 
- 0 e 2 4 R '1.f} r:' 0 0 
-0.75900E-0? 

0.6410lF 00 
-0.55691E-01 

o. 745?)?,E-02 
0.4416.2E-01 
0.10017E-01 

-11.,272-::1·8~='-01 

-0.,1AL~~,J E-01 

0.21308E 05 

-Oo6441~E-01 
n.21(1lo~="-01 

-O.l6l~"l1E-01 

O.llOGlE-01 
0.929P6E-nl 

-0.,114l:-1E 00 
-n.zn~61t" nn 

0.72R60E-01 
0.2Jl.!-A7F-01 

- n o :::> n.t1. ?. !:, r= - n 1 

CPS 

CPS 

-rie.t;fS()0()f-'i]_ 

-n.6?16.0.r::-n1 
()"-?P807F-tJ1 

-Oe~l2071E no 
-0o071ROF-01 
-0.8,1/?t:SE-01 
-n.~J6C6E-nl 

-0.9P.75.?F-Ol 
o • 3 2 t+ r;:; 7 F-n 1. 

-0.69lr::;lE-Ol 
Og11300f..E-nJ 

-0.50? 0 SF 00 

-O.ALJ601 F-02 
-0.,14'1S5F .... 01 

OelPG?OE-01 
Oe?Ot;QPF-01 
0.02t:;A8E-03 

-fi.c,oa?1E-n1 
-0,21757E-04 
-0.,16337F-02 

0.2R007F-O? 
Q.,t;?,OO?,f-01 

Oo41465E-02 
-O~,iS733f1E-01 

Oo21637E-01 
Oc22494E-n1 

-Ocl2J17E-02 
0.15649F=:-02 
0o 1 0?.-64E-" 1 
o.?a;>lnF-nl 

0&LJ-2A00E-r"l1 
Oelt0770F-n? 
O. J Ab~7E-rl1 
0.,6R683F-02 
0.,45??2E-"'1 
Oel5391E-01 
0e11R'3t:')f:. 0() 

0.?81A7E-02 
-O,ll43Rr:-ni 

n.,1n.u.?nr--n1 



O, 36374E-02._ 
0 .3 9 8 9 2 E-0 l­

-0.56562E 0.0 
-0.39866E-b1 -
.Ot122385E 00 

-o. 58703E~o2·­
Oo44650E..;.06 

•0.37038E•O 1-

FREQUENCY-_. 

-o. 59681 E~o2 -
-0.12743E-Ol 
~0.11445E-02. 
-o;~r11140·E~Ol 
Oo27767E~Ol 

0_~-19552E-O 1 
Ool2477E-01 

~o.·s 7344E oo· 
.::t.o• 2533oE-oi 
-0•59072E~01 
0 .z-5-6B?E*01 -

~0.29844E~Ol 
--D .• 45S13E:-O 1 
~0.659901:-Ql­
--0.54701 t:-d 1_ 

Oe.6)B33E oo-__ 
Oo62052E-07 . 
o .• 13586E-02 

FREQUENCY 

' - -0.83660E-01 
-Oo24763E OQ 

- - ~Q.84536E-02 
Oo42138E ooi· · 

- -:-Oo54763E-Ol_ 
- _ 0 .9S,635E-01 
'7 Q_ • 35 6 3 0 E ~ 0 1_ 
_0~26901 E-;'!0 1 

--;0•83545E-01 
o, 2916 7E ___ 00 

-..0.10060.E-01" 
~.-o •• 45441E oo _ 
. Oo75505E~Ol 

Oo35429E•02 

o.s.4o57t;·9-:3 .-.J 
70o(j5587E--02.-

'' ~ 0 • 9-0 2 7 6E:., Q l 
- 0 .l67.8.6E: _0 o 
--d-.2tsJ3:E ·oo 
{).195 59E•Ol 

- o -~- 91917 E-o 1 
o.•73'923E~01 

··:0.32929E~02 
. 0.8314AE.,_O? 

·: .-0.~4:3881E-O 1 
· :o.I7B:t7t-ol 
7b.~T-040_2E 00.­
~·.a··.· .. ·3 r:s 1: s·-5· ~ .;..o-4· · 

-- -·-" -··-~ - c,- .. -
O.A7612E•01 

-.: ... 0.694~l~2E-01 
~-' ·, ~-_,· . ' ' _' ·- ~ ;- ' 

·o~·327B2E b~- .L. c~s 

MQDE: -SHAPE . 

-o·. s··33 ·t9IS-o? 
;;;..o ~·2.?.84'3E-o 1 

o.63646f.;...03 
.-0 .34:584E~Ol· 
o.ss3l4E~o2 
o.ro271E~01 

-O.ltj356E 00 .. 
.0.78Q-4lE.-02 

.,.o.z-65 ?6E-~o1· · 
0 .644J<~E.-O? ··~. 

• Ot9/5Q8 2·E·•·.-O/ · 
a··~.·26.494E-O 1 
0 ~ 2_tY3·0 7E-Ol 

-0.22669E-01 
-o·. 2.501 OE ·. 60 .. 
-082A10.0E~Ol _. 

O .•. c?,}6t7E on·~, . 
-0 ._735;.315 E-02 

' . ' -~·: ; 

6~:238llt 

_MODE- c SHAPE 

-0~ s9·93,3~E-01 .. 
:o.-.2?1-16,E·~OO:. 
o.rss 29E ... _oo::_ 

. ,0.3595.8E...;:01. 
··o.2~lAOE OQ'·' 

· Oe·l5485E.,.Ol 
o."34763E-..o1-. 

· O:.l05'3iE-O 1 
-0.63255E~Ol .. 

· •0.2'8125E 00 .· 
0.663?lf:..;Ol 

_-0 • 390 5 7-E -01 
--o. ·2a.913E oo -'. 

n.-17539E-o.1·, 

0.49l39E-02 
~o.67396E-Ol 
--o~. ?.0563E-o2 .< 

.-: .... ·o-~·-63iBAE~o1 · 
-O• 32l86E-O 1 . 
..:o.493.36E-Ol 
~o~•J 3l24E-o2 

. 0.490.22E-02 
·:·o.97014F-o2 
-0 .68760F.-O 1· 
•0•57?l·6E-O? 
~o~i4202E•Ol­
-n •• l0660;E-Ol 

.· ~0 •. 39437E-O 1 
~\,: .· o. 3-000lE""'O] 

····.··.-o•I·0750E oo 
~o. 91;98l~E-Q1 

-0~29901F 00 

._·0~65.803E-d1 
~0.2n546E-62 

_ .... o .97·123.E-O.l 
--··.:·· o-.I9lo_-~·rE-o·l 

-o•79.060E ... o 1 
-0• i 0503.E~:02 
Q.14$3-2E.-01 

.. : ·O··l6"t66E-;_0 l 
0· •. 64 260'E -:0 1 
o • 3.7746E -n1 

. .-I().~ 3 6 ~3? ~-0 1 
--:: 0 .1_Q_C)69E--O 1 

--· 0. 5'7280f-C ~ _ 
0.17991E..;.Ol--



" -

Oo54140E-oi 
-0-&21068E-O 1 

0 o:84104E-07 
P· 15661 E-01 

-0 o .z~6:·i?'3E ~0 t ~­
. O:e1;0o 5AE-01-
0. t~s6b5E ·.oo·· 

'0 oi7.93-nE--Ol ' 

FREQUt:NCY · _ 0•~25 863~ 

*0.>14-8~8-4 E-Oi 
0 .31748-E .00 

-O.J;?411 . .E:Ol 
-0,~36672E 00 

. • -O-o634l3:E-Ol 
-o.a39osE-Ol 
-0.36562E-01 
~Ool9624E 00 

-~p. 39932E~01 
-o~24229E qo··· .. 
:-O'o 26149E--01 .. 
- 0 • 3 2 2_3 3 E .- 00 

b641444E•Ot 
Oe584-55E-Ol_. 
Oe20436E-•01 

. O•I6267E 0'0 
0•l3365E~06 

--0 • 2:8954E.,.Ol-

FRE"QUENCY 

o .~l1967E-o3-
-ne2B25D E-01 . _ 
--o. 33922-E-02 --
·o e 736T6E-02 
Oe84722E-02 
o~44402E-02 

-~o o2-1033E 00 -
- 0.82740E•Ol 

Oa43113 E-01 
_ Q;,.36001E-Ol 

·-oo 36056E-Ol_ 
-0 o.16104E-Ol 

Oo 34593 E-O l_ 
.~Oo28709E-02 

·- -Oe165l3E o'O 
-o.79338E_;Ol 
-·0.-3J661'E-06 

· _.·.-~oe-10750-E-02 

M()D~-~-SHAPE 

0 ~ ~6 2l6E-OJ 
0 .- 1)29'4 f) E- 01 

··0.,5761.6E-OT 
_ ._0~:6?f24RE-O 1 
-.o o 15312E: _ oo 

0 _.5236_1E--01 
-o .l7.762E _oc· 

0 o.H£3.3 54E..;.O 1 
· - .0 e l2826E~ 00 

..., 0 o. 624'37 E.•OJ · 
0 el2ft9'5E oo··. 

. ;....o o7379'9F-01 
Oof5483E QO . 

-0 o.33 8 7:3 t~Ol 
0"&I3227E oo 

. ~o-:• 6 9_294E -OJ 
--·o. 4J4413E oo 
o.2B55.4E~Ol-

o.~l385E 03· 

-MODE····· sHAPE 
-. - _· ' ~ -.'. ·. ·:- '<. : . . - .-

.. -o~-182.62E-d2 ,. 
-Oo328?3E-Ol 
~o.; 1806'3F ... o2 

. -0~46844E-.Ol: 
Oe8A70ZE•02 

~.0.47890E-01. 
o~59B93E._or: 

Oe64803E 00 
-() o24 791E~01 
'P-~_-45133E..;..01'_ 
·. Oo lOH('}OE-.01 
·- . Oo~489BE•OJ. 

· o··-I2259E-oz 
· <0.5854,1E-01 

0 • 8 51 64 E- 03 
. -Oo63l~~E 00 

o • 15 2 ·s 6 E-o 1 
0 e'·_J 34 ?OE 00 

-0 al ()l~l6E-O 1 
. 0& l 3-224E~O 1 

'""'0 o.9l.?19F•O 1 
·· o ~_B1744E·-o 1 

· .-o. 2 2 23C.rE-Ol 
- , .· f)e;l769PE~Ol 
<-b:e41600E-OJ 

Oo 32014E-01 

CPS 

-o " s 9 2 ~ 5 E-o r · -
.;;.o o 2 1 7 3 3 E .... o 3 . -

Oo 7'0q4lE-Ol 
0 o '3-2 449E-O 1 

-O_oll-78 2E n 0 
o •. 6355'5E-Ol 

~0,·1 0729E Oo 
.O.cS0089E-01 
Oc2475LE~Ol 

. Oe 3Q795E--01 
-Oe397a3E-02· 
. o~ 3 s6n1F .... o"1 . 
o~·2'4999F. 00 

._c_.i 1 ~.sl·E' .. oo 

· o •. 70989E .... o2 -
. ~Oe?766Ptf: .... o'1 

..:o ol9300E-n 2 
,...Oe20375F-01 
-O.o 12566E~Ol 
:;;.._o o 13304E-O 2 
·0" '56155E..;.O 1 

-.·() o t; 44 74E ~OJ 
Ot:,47542t,-02 

.... o 0 27 4411:.-01 
--0" 6P-2.8'1f-O? 
-. 0·-a ·3 -;_ 8. 4 6E-0:1. 

Oca 7~205 78'"-0 2 
-Oo 2 6tJ42 E-0.1 
o o ·569. B5E -o 1 
Oe57'3B6E-O? 

-C.t0648E-OI 
~0.19-Rl?E ('!0 



' · .. 

FREQUENCY: 

'Oel5364E oo 
0 .-l270AE:-.02·. 

._ ~-0.47069E-02 
- -o•26063E..-oz 

..... 0· • 56 631 E~ 0 2 
- 0•5H559E~0-3 -- '· 
.:..:.o.?4oazE-oz 
..:9 • 93 2 2 BE'-" 0 z- -
..;.0.18-738E 00 
-0.4.0076E-02 -_ 

. --~0.10679E~Ol -
- .0~20355E-02 -

-o. 51483 E~02-

---0 e 2744SE-()) 
0 __ • 707Aqf- 00 -_ 
0 • ?83G:OE~02 

.. n.-J0'3_t:;-4_E,·,~ o 2 
__ -o • 3l5B-·s.r-o2_ 

· -0 e956?QE-04 -
.:...0 el07?+6£-0 i ': 
.:.o •. r8s; 9 E:-o 3 
-0 •· 1 3,5 ~5 E.., 01. -
n.6468RE- oo~ 

- .:... 0 ~78:_;z. 2 6E~ 02-
~.r'!l .. - -2•0 ___ -6--"·7- E-~0-2-
- __ ... ) -• - - -< - ------ - --

~-o,~-4 06;13E~O 2 
--_--_·o·.1582l"E~02 --

o.s2561E-bz 
-0 • 4_6660E-.02- -

- -_- P•24:7L~4E_~02-
----- 0.1Ql94E~Ol 

- ~o.r7096E'-o6 -. 
- 0.:11020-E-02-_-

Oe ~l~49E~O-~ _ 
O. 743·6_4E-03 -._ 

...-o • 4_9 3 ~ 7£-.. o 3 -- · 
'·~' 

FREQUENCY·-- 0.34648E 03 

-· .... a .19Z90E~o4-
--~_:_0 .l~:ssz E-O 1 

-_ . .;..0.46242E-02 
-- --- 0• 69564E-02 

-_o. 73436 E~02 -
-O.t>5080E oo_: 
~ 0 .1-~66~ E~O 1 
-o .• 26318E-Ol 

-- 0.63662E--02 
·: -,Q ·14331 E..oOl 
: ~.0 • R 3 7 7 e,"E ..:..:_oz -

--0.·71257E..;.02 
0~13986E;..01 

-- 0.t59857E 00 
~a. 3l206.E-o2 
·a,.25099 E-0:1-

-o. t5069'E...:-o_7 
-Oe21482EOO . 

- - -

:0,406B9E..;.03_ · 
.... g-.14ti86E-03 ~,·< ·-­

o. 5,371 OE~02. 
b· •. 2:1·636E·~·o:r · _. 

. _-o.,z02if'OE.-OO~e-c 
.. -O-;t6'27_7E..i.C.i-.-

·· . ..:.0.28J37E.;,.05 .. 
_ O•z"lf:7:54E:~Oi.·:·:,:,, 
o~.-29739E-01 

-·o:~-3l9B9E~·oz 
o:.73502E--Oi' . 

-0:.2.2[f3 8E~01-· 
~o-.t9'5i:S4E :. do···. 
-0 .• 13961E•01·-

. -o~.B6679E-02~: ... -
o.;;.Q • 2.2 2-40E.o...O 1-: 
. o •. :(,4844F: oo' 

·, 0~60761=;!:-03 
. ,.' .' -. . 

FREQ{J_E~rcY~- ; ~ -

-0 e4fQ6r1E~O l 
~a~:9t~~lE~o 1 

... ~-o_ .. -l9t:r98E"-o--~ · 
- ·. ~.o. '18 .,~7 O.E.- n-3 ·· .. 

·_ , ·o-.·;ii3;al:E~b3 
· -. .:,. Q •<t{3 sj7E~O 3 

o ._,2 4 t:;24E ~o 2 
-o.55175E'-03 
-- o·.1 'Sl56E•or· 

.-- ~~o .gqot;4F-O l_ 
_·:c :0•27914-E---O t . 
-·-o.l12BOE~o2 
-·:· O~:,z 89.2-3.E~.-O 3 
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.S ( 1, 1} =SCJRT ( ,IJ.. ( 1 ~ 1) ) 
DO 10 J=2~f\l 

1(':, S(J~J)=,A(J ,J)/S(l,J) 
DO 2 0 I= 2 , 1'-1 
su~-~'= o o 0 
LL=I-1 

c 
DO 21 L=l,LL 
SUf· 11 =SU!'-A+S ( L, I ) *~~2 
IF(SlJ~"oGTa.t.,( I,I) )GO TO 50 

21 CONTI "JUE 

c 

.S ( I ' I ) = S 0 R T ( !J_ ( I , I J ~ ~. U !'~ ) 
II=I+l 

IFCiefOoN) ~0 TO 20 

DO 2 2 J= I I 'r\1 
su~~1= o o o 
K'<=I-1 
DO 22 !<=1~K.K 
SUH=SUr·~+S ( K, I) ~~.S (I<~ J J 

2 2 S C I 'J ) = ( A ( I , J l -.S tn·1 ) IS ( I ~ I ) 
20 CONTif'-HJE 
v 
C T R J-\ f\! S P () S E 0 F S \ 1 .6. T R I X no T /\ I f.,' ED 
c 

DO llC I=1"N 
D 0 1 1 C) J = l , ~·-.1 

1 1 ~~-, S T ( J , I ) = .S ( I ~ J ) 
c 
C FlfXI9ILITY r·-~J\TRTX IS Rcl1,0 
c 

o o 1 5 o r = 1 , ~,1 

lr:;Q PE.AD(S!'201) (,f'I.(I!!J) ~J=l,J) 



c 
C T P /~J' S P 0 S I T T 0 !\1 0 F L () ':'f F D T i-? T A ~I G L c 0 F 

]FLEXIBILITY ~ATRIX 
c 

0() 1 f, () I = 1 '~! 
no 160 j = 1 9 I 

160 I'd J~ I ) = ,L\( I ~j 
c 
C ~tA. T R I C E S S /-~, ~.1 l1 F L r- X I P I L T T Y ~.ill_J L T I P L I c r; 
c 

D n 1 7 0 I = 1 , I\ I 

DO 170 J=l ,f\] 

B(I,J)=OGO 
D 0 1 7 0 !< = 1 , f\! 

170 8(1,J)=8(I,J)+S(J~K)*A(K,J) 
c 
C f\! F X T 6 S T /\ T F r· ·' F \! T .S ~RJ L T I P L Y P R E \1 I n U S P R n rqr C T 
c 

D n 1 8 iJ I = 1 , f\1 
D 0 1 8 0 J = 1 , ~,! 

STP(I,J)=OGO 
DO 18 0 I<= 1 , ~~ 

lAO STP(I,J)=STP(I,Jl+B(I,rl*ST(K~J) 
c 

c 
CA. L L J .fl.. C 0 P I ( !'! , S T P , 1 , f\1 R ~ \! ) 
D 0 1 9 C j = l , ~~ 

190 STP(J,J)=7o0/(44~0*SCRTCSTP(J~J))) 
c 

c 

c 

OUT PUT 

DO ~OC I=J.,f\1 
WRITF(7,2J0) STP(I,IJ 

''' R I T F < 7 , 2 0 5 ) 
200 ~vRITE(7,2.?0) {V(J-:I) ,J=l.,f\ll 
c 

DO 260 I=J.,~ .. \ 
D 0 2 6 0 J = 1 ' f\1 
8(I,J)=0o0 
D () 2 6 C I( = ] ' 1\1 

2 A 0 9 ( I 'J) = P ( I 'J) +V ( K ~,r H:- S (II'~ J) 

n n 2 7 0 I = 1 ' f\1 
DO 270 J=l ,~ .. t 
ST( I 9J)=C·o0 
DO 270 1<=1 ,f\l 

? 7 0 .S T ( I , J ) = S T ( I ., J ) + P. ( T , !< ) -l~ ~. ( :( , J } 
D n .::? 9 0 I = 1 , ~! 

c 



C INPUT OF GEN~RALISFD FnPCF 
c 
290 OCil=OoO 

RE . .!\D<s,z> or 

Gn(I)=O.n 
c 
C ~.\ EXT 2 S T i\ T E f''~ E ~~' R S T 0 0 R T .1"1 I f\J F () ':? C F S I ~~1 ~~ n P :' .. 1.6. L C 0 n P n I 1\l l\ T c.- S 
c 

D 0 2 8 C K = 1 ' ~·I 
2RO nO<Il=QQ(I)+ST{!,K)*O(K) 
c 
C CA. L L T 0 L I BRA. R Y S IJ P. R 0 U T I !\1 E ~~I ~·l V SF T 0 P·\ V F ~ T !·:1 AT P I X .S 
c 

C.t~. L L ~·~ I r-..1 V c. r:- ( s , 5 4 , r:; L~ , J e~ () r:-- n R , I c 0 P , ro..! c: ., H n R v \ 
c 
C ~lEXT 5 S T ATEi'···1E~l T S .l'.\SSF='~·~R L E TRA~ ... !SFORM J'.. T I 0~ 1 ~.H• TP I X 
c 
c 

DO 330 I=J ,N 
f)() 310 J=l.,f\.1 
A{I,J)=O.n 
D 0 3 3 0 v. = 1 , "·' 

1~0 A(!,J)=A(t,Jl+S<I~l<)~~vo~,J) 

c 
C N E X T S S T /\ T E 1'.:1 F N T S 0 8 T A I ~~ D I .S PL.~ C F: r·:1 E r-.1 T S I ~.! ~..1 0 R fv~ A L C 0 0 R IJ p ... l,li. T ~ S 
c 

no 320 I=J,qn 
Of'./1, EG.t:\ =0~·~ EG.A + 1 • 0 
D 0 3 1 0 J = 1 ' ~~ 
ZA!(J):00(J)/SnRT<<l..0-(0MEGA/STP(J,J)l**?l**?+(0e01?**'ll 

':310 CONTINUE 
c 
C NEXT 4 STATEMFNTS ORT~IM DISPLACEMFNT IN npr~TNAL COOP!"!TNATF~ 

c 
DO 3LJ.0 L=l,f\.1 
QI(L)=OeO 
D 0 3 L~ 0 M ::: 1 , \I 

3 4 C Q I C L ) =0 I C L ) + .tJ C L , r·~) ~f. Z .t, I {!\,I) 

c 
C OUTPUT 
c 

WRITF(5,2) (0I{I),I=l~54) 

~20 COI\'TINUE 
.STOP 

3 5 0 F 0 R ~,~,A T ( 11-10 , 1 0 H A}ll P L T T tJ I) j:" I ) 
355 FORVAT(1X,6El8.~) 

?01 FOR~ATC1X,6F13.~} 

50 h1RITE(6,6) 



(-, F c ::< ,, '1 II\ T ( 1 )( 9 ., ? H r1 ,/;, T p I X T .s f\.l (: T 0 ·1 .c. I T T \1 r- r: c r:: T r I I T r- ) 
1 Fr:P'1~\T (I 10) 
? F n P ~\~ .L\ T ( 6 F J .,, ~ r.; ) 
4 F rH:; f··' /\ T ( 1 X ~IS E 2 0 o 5 ) 
?0~ FnP: 1 .L\ T ( ;-:~,nx" 1 CHr·.'0n~ SLI,A.pr- I) 
? 1 0 F 0 R :· ·' A T ( I 1 8 X 9 1 0 H F R E 0 U F f\l C Y ~ E 1 c; 0 r:. , ? X ~ lJ. H C P .C: ) 

220 FOP~ATI?X~3F~Oo~) 

STOP 
r::l\11') 



:f:. I BFTC JA.C 
C .5URPROGR.l\~'1 \1E F0R DI,.~Gnr·\6LIS/\TI'JN OF :1'

1/'ITRIX 0 f?.Y 
lSUCCESSIVE ROTATIONS 

S U 3 R () U T I 1'1 F J .A. C 0 S I ( ~,\ , 0 , J \f F C , r· ~ , V ) 
DI~F~SI0~ O(S4,~4)~\/(~~~~h),X(~4l•IH(~4) 

C r--. 1 EXT P S T /\ T E :··/~ F "·1 T S R F .SET T I 1\1 G I ~'IT T I .. ~. L \! l\ L l_l ~ S nr- f'·~ ~. T PI X V 
IF(JVEC) 10,15,10 

10 0014 I=1tN 
DO 14 J=l ,~ .. 1 

IF<I-J) 12911,~_2 

11 \/(I,J)=loO 
GO TO 14 

12 \/(I 9J) =OeO 
14 CONTI ~!UE 
c 
15 f'-·4=C 
C ~I E X T P. S T A. T E f'··~ E NT S .S C ~. N F 0 R L ~~ P G E S T n F F ~1 I f\ G 0 f\\ r~. L 

lELE~ENT IN EACH ROW 
C X ( I l C 0 ~~ T l\ I r.J S L.L\ R G F S T .S r:- L :. r ~ o P·' I T H C< 0 '·" 
C I H ( I ) H 0 L D S S !=" C 0 f\1 r; .SUp, S C P I D T S D E F I f\.\ I N G P c~ ~ I T I n f\.1 n F C: L r=- '· 1 o 

c 
17 ~.~I =N-1 

DO 3 0 I= 1 , f.,': I 
X(Il=Oo 
r·iJJ=I+l 
DO 3 0 J=~-/J 'r-..1 

IF( X( I }-,1\PS(:':':( T ;,..)) ) } ?.0,20,30 
20 X<Il=ARS(Q(f,J)] 

IH(l)=J 
:3 0 C 0 f\1 T I r-.J U E 
c 
C N E X T 7 S T /\ T E ~I E r· .. l T S F I f\1 D F 0 R MAX I M U ~·1 S 0 F X ( I ) S 

lFOR PIVOT ELEMENT 
c 
4 0 0 n 7 0 I = 1 , ~.~ I 

IF< I-1 )6096(',h5 
t.,t5 IF(X~ .. ·/\X-X( I) )A0!l70,70 
60 x~ .. 1AX=X {I) 

IP=I 
JP=IH(l) 

70 CO~ITif\IUE 

c 
c 1\.1 [X T T \;! o s T t .. T F r ~ F ~~ T s T c:: .s T F n P x \4 ,~ X 

EPSI=loE-OA 
IF(XMAX-EPSI) 1000,J000,14P 

c 
1 4 8 r'.ll = ~·1 + ]_ 
c 
C ~!EXT J 1 S T A. T E ~.~ E f\JT S F 0 R C n \:PUT I f\\ G T .t~. ~,J G , S If',' , C 0 S , n ( I , I ) , 0 ( ..J , J l 
c 



IF(Q(IP~IP)-G(Jp,Jp)) 1~0,151,1~1 

150 TANG=-2oO*O(JD,JP)/(AqS(G(TP~IP)-0(JP,JP)) + 
lSORT( (Q( IP~IP)-Q(JP,JP) )~~-X-?+L:-o0~-0( JP,JP)-lHf2)) 

GO TO 160 
151 TANG=+2~0*Q(IP,JP)/(APS<n<IP,JP)-0(JP,JP)) + 

lSQRT({Q(JP,JPJ-O(JP,JP)l**2+4s0*C(TPtJPl**2l) 
1 6 0 C 0 S ~~ = 1 o I S 0 R T ( 1 o n + T A N G ~~ -l~? ) 

.S I r>..\ E = T A. (\\ G -x- C 0 .S f\1 

c 

0 I I =Q ( I P, I P) 
0 ( I P , I P J = C 0 5 t-..' ~- ~-? ~'f ( 0 I J + T tJ. ~.1 r., ~- ( .2 o ~H] ( I P ~ J P ) + T td\1 G -x- 0 ( J P ~; J P } ) ) 
Q ( J P , J P ) = C 0 S ~,] ~H~ 2 * ( 0 ( J P ., J P ) - T 1\.f'.l G ~~ ( 2 e ~~ 0 ( I P , J P ) - T A f ... ! G 1t 0 T I ) ) 

Q(!P,JP)=OoO 
C 1\! E X T 4 F S T A. T f ~'1 F ~.1 T S F 0 R P .SF U [I 0 R .L\ f\\ I< T H F F I r:. !='-'"{\.I \1 /I. L1 _l c c, 

c 
IF<O<IP,IP)-0(JP~JP)) 1~? ,]~~,153 

1 5 2 T E ~~ P = 0 ( I P ., I P l 
Q(IP,JP)=n(jp,jD) 
0(JP,JP)=TE~11P 

c 
C NEXT 6 STATEMENTS ADJUST SINE AND COSINF FOR 

!COMPUTATION OF Q(J,K),V(I,Kl 
IFCSINE)154.,155•l~5 

1 !:i L~ TF:~l1P=+C0Sr-,t 

GO TO 170 
155 TE~·~P=-COS~·I 

170 COSN=ABSCSINE) 
Sif\JE=TEMP 

c 
153 DO 350 I=l,MI 

I~(I-IPJ 210,3~0,?00 

?On IF<I-JPJ?J0~~so,?10 

210 IF<IH(I)-IP)230,2L0,230 
23n IF{JH(J)-JPl350,240,350 
ZL:-0 K=IH(I) 
250 TEMP=Q(I,K) 

c 

C'I(I,I<)=OeO 
~,"J=I+l 

X(I)=Oc 

c I'' E x T C) s T /\ T E ~~·~ E ~..~ T s s E A R c '-1 I N o E P L E T E n R n v.J FoR ~,l E 1;.1 H .A x Pi' r A 

c 
DO 320 J=t\1J9f\l 
IF<X< I )-,~.RS(O( I ,J))) 3rn.,3nn,32n 

?00 X<I>=ABS(n(I,JJ) 
IH(!)=J 

3? 0 COI'lT I ~\UE 
Q { I 'K ) =T E r·,1 P 

? 50 CONT If\\UE 
c 



c 

X( IP>=Oe 
X.<JP)=Oo 

C ~~EXT?(') ST.AT:::MEr''T.S FOP CH.tt'.IDI~ 1 G THF 0THr:-p f="LE~tcr-.1 rc:, OF n 

c 
D 0 5 3 ('l I = 1 ' ~~ 

c 
IF(I-IP)370,~30,4?0 

370 TEt··'P=0( I., IP) 
O(I,IP)=CCSN*T~~P+STNF*n(J,JP) 
IF(X( I )-/\ 0 5(0( I .,Jp))) ~Pn,'lo(),~0t1 

~Qn X(I)=ARS(Q(I,IP)) 

I~(Il=IP 
390 r:'l( J,JP)=-SJ1'·~~~Tr.t·'P+C0S~q~n( J,JD) 

IF(X(J)-ARS(Q{I,JPll)40n,530,530 
400 X( I )=A.BS(0{ I ,JP)) 

IH(!)=JP 
GO TO 530 

c 
420 IF<I-JP)4'lO,~~O,~PO 

4?0 TEMP=Q(IP,J) 
Q (I P, I) =CO.St-1-~{-TF~t'P+S I ~·!F-~-n (I , JP) 

l~(X{JP)-A8S(O(IP,I)))440,4~0,~~8 

440 X( IP)=A.f?.S(O( Jp,J)) 
TH(JP)=I 

lj. r;:. 0 0 ( I , J P ) = - 5 I .~.If:- ~~- T F. ~,. D + c 0 c; ~· 1 -l{- n ( I , J D 1 
T. F ( X ( T ) - .r-. n S ( n ( J , ,.J P ) ) ) ~~- 0 0 , C::· 3 () , r:-, '?. n 

c 
LAO TEMP=n{Jp,J) 

Q(!P,Jl=CGSN*TF~P+SINF*0(JP,Tl 
JF(X(IPl-AGS(O(IP,J))) 4Q0,5QO,S00 

490 X<IPl=ARS<O<IP,Ill 
IH(IPl=I 

500 Q(JP,J)=-SINF*TFMP+COSN*~(JP,I) 
I~(X(JD}-~os(0(JD,l)) 1~J~~~~o,s3n 

510 X(JP)=.D-.P,S(Q(JP,J)) 
THLJP)=I 

c:; 3 0 C 0 ~1 T I ~-._llJ F 
c 
C NEXT 6 STATE~ENTS TEST FOP CO~PUTATION OF EIG~NCTn?S 

c 
IF(JVEC)540,~0,c:;40 

540 00 550 I=l,N 
T E ~,.1 P = V ( I , I P ) 
V ( I , I P ) = C n S N * T F ~-~ P + S I ,r-,q::- ~~- \l ( T , . ..J D ) 

5 50 V (I, JP) =-S I ~-\C"..!"!.T~t-.·1 r>+Crl.s~.H~V (I, JP) 
GO TO 40 

]_GOG RETURN 
Ef\ID 

cr·FNT 0 Y 



, NObE:CK. 
GMA.S~~ 

SUBROUTINE GMASM· TO 

lNPUT 

POlOO. 
DO 10 Q· · J =t , 78 
F ( I t J.) :: 0 e .0· 

c· KK=l 
:(L·=.o 

M~t,4 · 

KK=KK+6 

MATRIX 

DISCRETE ~~ASSES 



LL=LL+A 
~/ f\'1 =: 1 ~ •. ~ +6 
~--1 i\1 = N 1\\ + 6 

20 COf\!T I ~.\UE 
I(.K=49 

c 

c 

~·1 ~ .. ~ = L~ 9 
LL=r:;LJ. 
NN=54 

D 0 3 0 ~·1 = 1 , 5 
R F fl f) ( 5 ' ? } ( ( .A ( I ' J ) ' J = J ' A } ' I = 1 9 6 ) ' ( ( P. ( I ' .J ) ., J = 1 9 A ) ' T = 1 ~ c. 1 
J({~(I,J),J=l,6),I=lt6J 

DOl5 !=1'6 
0015 J=l'6 
C(J,J)=OoO 
D015 1<=1 t6 

15 C{I,J)=C(J9J}+A(J,K)*P(K,J) 

c 

D040 I=1t6 
r)040 J=lt6 
E(I,J)=0o0 

D040 l<= 1, 6 
LJ. n F ( I ' J ) = F. ( I ' J ) + C { I ' K ) ~-n ( '< , J ) 

00320 I =k:V., LL 
I I=I-I<.K+J. 
D 0 3 2 0 J = ~·~ ~·1 , N N 
j j = j- ~./,, ~/ + 1 

32n F(I,J)=~(II,JJ} 

??.:J l(i(=f(k'+6 
LL=LL+6 
\v'! ~,1 = \11\~ + 6 
N ~ =~-! f\.1 +6 

3 0 CONTI !'.IUE 
READ{ 5,101) ( P:VH I)' I=49,7P) 
00102 I=L,_G,7R 

102 F(I,I)=F(Itl)+P~·'l(I) 
C G=: f\.1 F RA. T F R R A.f'-l S FOR r·~; .1 T I c~l ~"AT'=? I X T Q .r... .. c.r'1 

D0210 I=lt78 
00210 J=lt5~-

210 TQAS~{I,J)=OoO 
D0330 I=l ,Ld3 

3 3 0 T P /\ s~v1 ( I , I ) = 1 o 0 
c 
C INPUT OF EQUILI8RIUM f·L~T'?IX 

c 
P E .6 f) { 5 , ? 1 0 ) ( { T q /\ S r· ' ( I , J ) !l J = L~ o , ~· !.o. ) <> I = 4 o , 7 P. ) 

C ll. U X = T R /V·.1 S P 0 S E 0 F T P £1. S. ~ ~ ~f-; . A .S S ' ' AT R I X 
c 



c 
D0250 I=l,S·4 

D0250 J=l,78 
AUX(J,J)=0o0 

00250 1<=1,78 
250 AUX(I,J)=AUX(I,JJ+TRASM(K~I)*F(V~J) 

C GENERATE GENERALISED MASS MATRIX 
D0260 !=1,54 
D0260 J=J,5L~ 

G ~. 4 ( I , J ) = 0 o 0 
DO 260 1(=1,78 

2 6 n G ~~~ ( I ' J ) = G ~1 ( I ~ J ) + ?\. U X ( I , I< ) ~~- T R !\ S ~.J ( K , J ) 
DO 340 I=J.,54 

340 l:vRITE(6,502) (G~·.H I SlJ) , .. J=l954) 
STOP 

2 FOPMAT(6Fl2o5) 
101 FORMAT(F12o5) 
230 FORMAT(6F12o5) 
400 FOR~·~ AT C 6El3 o 5) 
2 8 0 F 0 R.f'·~ A. T ( 3 C X ' 2 2 H f'·~ ,t. T R I X F I'J R I T E P /\ T I n ~.t , I I ) 
2 0 3 F 0 R fv; .A T ( 1 X , 6 F 2 0 o 5 ) 
306 FORMATClHO) 
502 FORMATC6El3o5) 

P ETUP f'l 
Ef\\D 



APPENDIX - IV, 

(LIST OF 'EQUIPMENT) 

100 

McMASTER UNIVERSITY LIBRJ 



101 

LIST OF· EQUIPMENT 

1. SPACE FRAME 

2. Goodman's Vibration Shaker (Model V.390A/200). 

3. Vibration Shaker Amplifier 

4. R. c. Generator 

5. Strain Gauges and Allied Equipment 

6. Switch and Balance Unit (Type 20SB4-2) 

7. Kistler Quartz Force Transducer (Model No. 932A, 
Serial No. 26452) 

8. Kistler Universal Dial Calibration Charge Amplifier 

9. Micrometer Proximity Transducer (Type DISA 51011) 

10. Oscillator (Type DISA 51E02 462} 

11. Reactance Converter (Type DISA 51E01) 

12. Strain Indicator (Type Budd Model P-350) 

13. Storage Oscillo~cope (Type Tektronix 564) 




