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fl ,.,~"~'V\nUfl'"N~''' ;1;'l"v'lla\l1"\l\l,u~9I~'''fl''''1JM~'v\l,um .,NIt91 I ~II Wth::flau 

(Assembly line) ~fl~::U.,::~~,uav , ~ulda\l1J'~'fl~1~I"da1J;1'U~1J~\l'UU"::11""Ufl'" 

"1\l'U'lIa\l"u\l,u 1"VI~~,::1"\l\l~~9I~'''fl.,~~n~'V\l'Ufl'''NIt9l~~u~au ,,,u.,::~\l;'lIa\lU"~1'1J~ff 

l~auu::uu1"'\l'Ufl'''~~V\l'Ufl,,,u''::fla~I''1J'::~1J (Optimal Assembly line) 1"Vfl,.,U.,::qfl; 

"a1Jfh 19Ia; 1.u11\Jo/hv'ufl"'jII;~' 

1 .. \J111J~ 

diu 

~\lv'ml,,::~:r\J'!fu~au "'!a'51lfl,.,,,,\l Heuristic ~,,jfta1Jfh 19Ia; 1.u,.zi1V'Ufl1"~"~'V\l'U l/f\lI"1J':: 

il1J-,('''~U\l'U~n'!lU'''' mYU"::Q\lV'fl (5) II~ati'\l h;;9I~'ISfl'" I ".i'~~::';N"aafl1J,flfl~au"::1J'tu 1l-i 

N§9I~~rl\l-,('I~~~::~fl"11=V\l1"v~,v~,u~,uwafl\l'UU~,,::~uflauu"::~1fl ~~n\l,ul".i,!ff~::u.,::flau 

~.lOi1U~'\l , flfl1"U" '1i"~"1«U m"~"IIU\l\l,u'li~lln\l";ull~"::flUVl1'U~'V\l'Ufl1.,u.,::fla\J I "IVfl ~' 

fl'''~1J'l''V'U~'V\l'UN~9I 

* ~ ~ . 

a,~,.,v 1l,~'I'lI,'Il'I'1fl" "1J~9I~'"fl''' I'ltu::'Il'I'1fl., ~ 1'f'~'II" 1J"''IVl V,trV'lIaIlll flU 
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imN 1Ufn"j r.ltl9l1n:: nmm Ii"ll lln 'l; L fiLl 3 LLUU'\VI~ ~ (4 ) ~ll 

2.1 LLUUl'I'! (Comb Pattern) 

il1tJ1.fl ::nllUVmJ 

1 j I I .. 
il1tJth::nllUVI~n 

4tWl 1 LLilfl"n1'"j 'lVlil'1Jll"il1tJ"1UU UUl'I'l 

il1 tJ"1Un1'"j 'lVlil LLUUVI"l ,,::£1 il1tJth ::nlluvll tJVI~1tJ ~ il1tJthJu L 'li1 iil1 tJth ::nlluVI~n '1 fltJil1 tJ 

th::nllutilltJ":: 'l11i1U,,,,n;1u L ~tJ'lI(U~"VlUfl il1tJ"1ULL UU~ L Vl1J1 ::iI;VI,,"UU'! L 'l~'\ m; L fltJ~'ll'!JU1UIfu 

2.2 UUU;ULU (Tree Pattern) 

il1tJth ::nllUl'l fl'n . 

~ 'l" fill • .. .... ~., X 
91U U <l::", iI' tJ",1!Ith ::nllUtJll tlWU L '1J11!il1 tl"1U U"l:: nllUVI :i'nvNilll"'1J1 "il1tl ,,1ULL WU L VlIl, ::iI;" ,,"Uil1 tJ 

U"l::nllu~n~&Q9I"l"nil''''1Jll''iI~1~ 



- 10 -

2.3 111J1JI"\H""l~" (Dendretic Pattern) 

na1Juau~;~'un"l;1J'un'''lu';nV1J~;~;~u"au~u!~,,,~~;u;'vu';nV1J~1Ja'UU"l;nuuuau~~'; 

~'n~u~~;~,un"l;1J,un"U"l;na1Juau'u;v , 'u ~!~U~~;U;'UU"l;na1J~1Ja,uu';na1Juav~~u , 

ftn ~n,;~~!~u~"i,u~;I~~:"n~l~u,uan~' 

• 3. ~,~a~n'''l~~aua'v~,un''~'"u';na1J 

~'~~n~~n'''lau~~ua,u~,un'''l~'''U''l;nv1J'ul,~~,u~"a'~n,,~~a n'''l~''.;«~v~ 

n"u"l;nv1J'wUl~v';n"~;~'~V~ft~n~'uu~~n,,'~a~a~a,u~,ul~'uvu,~~u';~~n'ft a;«1J 

~v~n'''lu,;na1J'Uil'V~'lI~; Il.f.fuu' UI 'fau 'I 11;;tl~ '~"ff1JiI;li\iriau~a'~ (Precedence 

Restrictions) ~a~~,~;a~rl"l;ntl1J '"u~«nl~v~'~~; «~~u~;,,~~,uuvu (WOrk Elements) 

1;,;,uffu~iI;U"l;nUU~a~,~;~,u (WOrk Station) I~u,ffu au,~',I"u';aa",,;a~~~;«1Jriau 

~~~I~aa"I'iI~~I~' (Idle Tirne)"un"~;~'U,;UtlUil~ 

1"ufh , 'u~'~nli,,~,1i a~"~II~ml~~tlanl~ 2 tkyII'~I~u';a~ffu ( 3) fla 

3.1 ~,~;u,ua~'~;~'U~UtlV~~" Irlan;~u"I'iI'i~~,,'u~'~;~~U'u~;iI;a~,n (Cycle 

Time) ~,,; 

3.2 "., na'i'"YI~,~uvutf~" Irlan;~u"~;U'Ull~,ni~~~"; 
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flil ;-lLLth Cycle Time 'ltIL'fmJ , 'ilull~ Cycle Time 'ij~~fI~fl"llIUfl'l; fi'il::V1"1'U'il;U,U'lla'~UilV 

~"" 'luVl'~fl~Uf\'u ;, LL tI"I'il;u,uiltl,ll'l tiL 'filV , '1utl~'il;U,Uiltl1tt'ij~ij"~fl;IIU" 'I; fi'il::V1"1'u L 'iI'~'ijIY 

L\J~ 'Uil ~~" 

L V1"Q,,~'l';;'lUfl1"1~l'lil'V~'Ufl'''I~!I'I1 ~'U'lll~LL;''il:: L Olmuu Heuristic LL,i L V1"Q"fI 

tI"I::f,jfltR'l-ii'l WVl""1J"'~fl;U«U "{ flV HOFFMAN (1.) '!!~ 'l;tI"! ::ftVlftmYl'IJil ~iI' V~1Ufl1"1llft9u.jil\m '~'ij~ 

(3t _ '11'!n'''I~l'lil'V~,u'l;'l;f.lilti LLJ~ililflLOu"il;"'u.ffU'l1ilU ",~,iil'l~ 

iiufl 1 

1.1 L~tJU"1YlLLill'l~"il;"'UnilUII~~ (Precedence Diagram) 'IJil~fl1"1t1"1::flil~~II1Jfl 

LLoI,iI';-'~LL1J9I9I'flnil\M~~ (Precedence Matrix) .fiu LL1J9I9I'flnilU-II~~'il::tI"!::-

• 
" Code Number. 

1,3 

iiu~ 2;ulI' 0 'lu Code Number 'il,n-ii,v'ltnn, 

.fiu~ 3 L llilfl~'U~ilU'luLLU'~~ Code Number LOu 0 

.fiufl 4 «flL '"il''IJil~~'U~ L 11 ilflililfl'il,fl Cycle Time 

.fiu~ 5 ;'~"il'il'fl';;il 4 L OuU,fl 'l,;'"l vrrufi 6 ;, L OuilU'l;" vrru~ 7 

Number 'lII~ LLoI, 'l tl.fiufl 7 

",::'l; Code 

iiufl 7 fl:!'u'lvrrufl 2 LLiI:: L ~1J;UII' 0 "{flV L 41J'il'fl~,uflilUtfl'l 'l U;'~'IJ,''IJil~~,ufl LhflLL;T'l'fl'ufi 3 

LL;,V1;';;""fl.fiufl2 tI~ ~"'U"lfl' ~'Ullfl9l"l,'ilililU LL;,'l'*ufl 8 

iiufl 8 «fl Cycle Time ~ L lltiilililfl""fl L ::l"il'~ L IIllil""flfl1"1"i,1J~'1J~'~ , L';;,;,vN\lLdil,,~~nilU 

LL,i;, d~Ufl'"i"l,1J~'U L';;';,vfl1J"~~LL"ifl 'l;«flililfl""fl Cycle Time 
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Ii'Nil'nn.fiuYl 8 diu 0 111ClilU 't111 tJofi\l~ 10 Ii, L 11lJ1.nmL ill'l\l";'\l~~l\l , ~::"'l.lt'\'u L ,'ju 

'ljl'l h~ LL';-1l tJofiuYl 11 

.fiuYl 10 UClU Code Number n~u 'ttl 1 .fiu LLi, L 4l.l;u.fiuYI 7 't111i 

~~ 12 11;;;1U~Cl~' ~U\l'u~n\l~~n~I'lL;,iiln,nl1;\l'U~\ll1l.l~ l1'Cl~n~~l1d\l fl'~Cl\l Code 

Number L~ilu~n«, ~,n~U~l1,u.,::~l1~ft,~~a\lil'~\l'Un'''NG(Ol ~'n~(Ol"~\l~Cl1~ 

E = ( 1 - I ) x 100 

N X C 

tSlCl E = 

I = . " nil'~L Uinl1\ll1l.l~ 

N = ~;u'Uiln,Ul1;\l,uYI~1'l1; 

C = Cycle Time 

«" .. .... • ., • 
n,u., ::Qn (Olfl Cll.lfl"t,L l'lCl" L ~'WlU~::il::fn mL il:: L tI~ L ,il,UCl ~n" 

5. n,,,u"::Qn;I;'~il'~\l'Un'''N~fI'tul''\l\l'UCl(Olil'l1n11l.l 

'tun,.,au~iluil'~\l'un'''NGl'l'tul''\l\l,u~l'lil'l1n.,.,l.l O.fiU(OlClU~\l~Cl1~ 

5.1 ~n~n.,::u,un,.,U.,::nClu'tUil'~\l'UO~~~ 

5,.2 LLU\l\l'UClCln 1~\l'U~Cl~ , ~\lLL~iI::\l'U~Cl~;Cl\ll1"'U L'lil,'tun'~;\l,uu.i,u~, Ll1iwm~ 

LL il" \lil ;~UtiClUl1.r\l 't un, .,l1'1\l,U 

5.3 \l!Cln f1f1O"m.,aufJ,il Uil, ~\l,t&!ilClr,i1nth::Qn;'t; 

l"\l\l,u~l'lil'l1n""l.lLL li\ll1d \lU.,::nCluNGl'lli'nmCl ~'\ll1l1\l~\lil"\1n .,nLL~m)Cln L ~\l'U~Cl~ , 1; 

30 \l,U n .,::u ')Un ,.,U.,::nClUu. ilfl\l1 ,"'l u.tJI'I 4 't un .,::u,un""l~~,jU\l~UCl~~:: \!n~\Il L ;,ilmlll1;\l,u 

1;i!\ll1l.l" 20 ilmn u.il::~n ~ 405 "u,\'\ NGtilli'nm~::il; L ~~ 1 l1UlU ~l'l.,'n1"NGl'lL ~ 65 l1J,~ 

~Cln'''l1;\l'U~iI:: 7.5 ~1l.l\l li1;Cl\ln'''~~::L~l.lU''::~11~m~'tun'''NGl'l~~;Cl\lil(OlL'il'~Lua,'t; 
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~=w~1;~n ~~Dw~w~~ Cycle Time 1JuD~n;'L.w'~D~~,uJD~~'n~~~ U1aximum Work 

Element Time) l~~n'~'~~D~fi'L~D~Li,~,~.~ n'~~'~L~fl1~ FORTRAN IV (uw~~'un'~ 

r.lu.n) r.lw~~l'IlJ~fiLL~~ 1;"I'nn'~'~ IBM 370/145 

~'nr.lwfi1; w~'~n~,~.,~~u~u;~=~;'~~~~'n'~r.I~~,u~=~~n'~~D~w'~~'u, 

Cycle Time LLw="I'lu.uwmll~'l~,u 1; (,tJ\II5 ) "I'n{juw,~,~n$f~ d1u~'~~1I'Uw~.y\Jri\J~~,~'un'~ 

L§Dmr~~'n'~r.I§91tfu"l'lu.uwmIlVl'l~,uYluD~YI'l" 1;; 

~~,~YI 1 Lfiur.lw~D~n,~~"w,~~,u'~JL~D Cycle Time Lfiu 405 ~u,~ "I'lu.uwn,n 

Vl'l~'U"l=w~w~"I'n ~~ 20 wn,U Lfiu 15 wn,1l uw=u~=~~n'~~D~w'V~'U"l=L~~~U"l'nL~uu~=~,ru 

33 LUD~ L'lJU91 fi1~-Il'iI w'V~'U 1~v~'~~'UJD~ L ti,;.m·ruLLw=Vl'lYlwnoll~'~ ,rru LLw~~ 1."'\u ,uYI 6 

7. \JVlw1U 

fi1 ~~w'v~'u 'l~ w'~'~nw" 1;~~"'lu.uwn'IlVl'l~,uLLw =I'i, 'l~"; 'vw ~ 1 ;;'lu~tu=Ylu~=§Vlll 

n'~~D~w'[N'U L1ill"ij~~un";' l~~ n,~u~=qfi91~D~fi. L~D~'lUfi1~~"w" v~'u L~u'=w'l~.y\Jw'v~,uM 

~,uJnv Li1u,,'lu.w,n ''1 LL~n''l''= L :inn Cycle Time L~' 1 ~~UD~tfu~~~'fi1~r.I~i'lLLw=si\J~~'~"=;;D~, 

~'l\l~~~D~~u~=nD\JD~'~~U;'v l~ D~~~=nD\JVl'~Lfl~~lIfl'w~; D~;u~=nD\JVl'~n'Vn'WVD~i'lU~'U 

~~D~~D'lU'U~.'~w=".n~'~ , ~D~1~~~,uMD~ Lfiu;u 

8. ~1l'~1tmLw= L Dnw,~;,~{j~ 

1. Hoffman, T.R. "Assembly Line Balancing with a Precedence Matrix", 

Management Science, Vol. 9.,.. No.4, 1963 

2. Ig:>al,E.J'., "A Review of Assembly Line Balancing", The Journal of 

Industrial Engineering, Vol. 16, No.3, 1956 

3. Mastor, A.A: "An Experimental Investigation and Comparative 

Evaluation of Production Line Balancing Technique", Management 

Science, Vol. i6, No.ll, 1970 

4. Moore, J.M.: Plant Layout and Design, Ncmillan, New york, 1962 

5. Somnasang, S and M.T. Tabucanon: "Application of a Line Balancing 

Technique in an Automobile Assembly Factory" Proceedings of the 

International Conference on Industrial Systems Engineering and 

Management in Developing Countries, AIT, Bangkok, Thailand, 3-6 
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November 1980 

Sury,R.J. "Aspects of assembly line balancing", International 

Journal of Production Research, Vol.9, No.4, 1971 
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M1UI\MTl 

1ti~~~~au.~I~~ 

c* .... _~UCCE!>;,lv~ _M~1.I"'u'" I:Lt:""Hdl<l TlM",!> Tt:CI1;"l"uL 
C.~*.***~~**~~*.~*~** •• ** •• ~** •• * •••• *.*~.**.~*~ •• *.$.*4~~~~*.4 
C _.c_ • . ID.L'~TlF1CAllu", GF- :'YMbLJL,,: ____ . 
C liNKI 1,.11 ., ;= M"Ti<.lX !>hUwlr.C, lHE: kE.LA UUN"hli> ut:TW",t:I. 

, ______ ._ . __ 1:___ f:l £.MlNT I A/'lu....LLcl\u.L.L. _ _________ -' 

C = 1 IF tlt:M!:.N1 J IS Allo IMMlulA H, FULlUW!:K 
. ____ . _____ . C . _. __ ._._ __ _ . _ __ . .JJ.L.E.L.I:1H:Nlc..l_ ._. _. _____ ._.__ _ __ . _____ . __ _ 

C KUDt' 1 1,.11 = SuMMATILN U~ A~L E.L~MtNl .I'!> lHAT FULLuw I r--· 
I I 
1:---· C ALL t::LEM::l\l I'!> 

C T1M£:111 = \oiu~K ~Lt:Mf:l.1 TIMe 
i C. ~.UYli =_ r._'l:.C.U: 1 Hll::. __ _ 
! - -----.- C STlMe lI I = lhE 1 Th :'lATIOI'. Hf",t 
i I ' 
i ,. 
I . 
I 
I 

____ __ _ C ___ r,t:LCMU) _~ _,"_ ]bE...-L ThA~. ::'.1\>NLu . t:Lt:.M[Nl. . _ ... _ 
L Nl = TUTAl NUMb~" Gr ~LEMt:NT!> IN ~ PKUtL~M 
C _ .JUb ll) _ . ___ = IUJi.l:._uF . J _tLE _ L . Th ELH,i:N:I ________ . __ _ . 
Cc.c.CCCCCCLUCLCC.CCCLCCLCCCCvc.Cc.CCC.CCCCLC~UU~CL~LCLU~CC~CCCLU~~~~( 
C PKU(, "AM_", ... ' TLAb.Il.kJ.T _______ ___ ________ _ 

1 SN OOl2 U1M£:N~IOli LIN~II00,lUCI,SrlMt:llOCI,11MEllCUI 

1 S"' __ O_QQ3 .. _ . __ ._ .. __ y), r·!.!;-'II;._lO."~.l,LI&.O QY .• . 1 OU I ... "'!:_L.t:1'i( 1 GOJ_. __ ljA.::"1 ~0 C_ ). __ 
:. ISN 00~... [JIMt:r-.::.hJI, lLINl'dlOO,1001, .. Ub(lO('l1 I :::~ :::: ·-~-----· ;;;~:;;:-~Z~~:;~~~~~-~-T: - -----·- .. --.--. -- ... -------

ISN_QC 07 _____ !!.W~i< ll.b..LtJ_, ~O 5) ____ . ____ _ 

IS'" 0008 ~05 ~OkMATIIHI,III~OX,'I~PUT GATA',113CX,'ElcM£:NI',11X, 
_ ____ .___ . ____ :::.*..:.'£.ELE_MENT IlMt:...!..JLI 

ISN 0009 lJu 30 1 '" I,NE 
IS" VO~1~O~ __________ ~~~~~A~u~15~,b~U~01)~J~U~b~tLILLIL,ILL1~M~t~tJl~)~ ______________________________ __ 
ISN VOll IFIllMUl).GT.lTlMEI Gl: TC 5l~ 

I ISN (;013 wKlTt:lo,510) JUi.-I!.I_,UML!.JI . ___ _ .. _____ . __ ._ . _ 
1' - I !>i~--6014 - --!'1-0 I-OkMAT U£.X, L< ,l.,X, F7.2) 

ISN 0015 IFIl.i:".:>L/ Wi--lTt:(b,52(,1 __ . __ _ 
I SI\ lIl'l7 ::>20 FukMAT·ll~,1 i-i -;-30X,'': u:m ",1' ,J.lA, ; t: L-tMU~ I llNL', I I 
ISN OOlb 111ME=1l)Mt-+11MEIII 
ISN 0019 3C LuNTINUL 
IS'" OC20 ~K.U!=-Ic., ;;~ oLJT1Ml: 

O~2 1 bb~ fURKATI/~OX,F7.~) lSi, 
1St; 
ISN 
ISN 
I SN 
1 SN 
I!>N 

,)C 2 2 (Ju 4(':_ 1 = 1,I~c _ 

C'C23 R::AllI5,700) 11Lll~"li,.JI,.J=~",c) 
DO~4 ~O LON11~ut: 

00 2. 5 (,0 10 be; 
0(:2b ~O __ ."~LT_t:t tJ, bO(.1 
0027 SlOr 
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c 
c ](;lTI .. ll,w,JIl,N 

ISN DO'S tlO 00 0;> 1 ~l,Nt; 
1St. 0029 .. __ . ____ DeLt.!> _J-=l.~1liL _____ . __ - ---- -_. --- - -- - -- ----- ----------. 
ISN 0"30 LlN<.II,J):lLINKII,J) 
1 SI~ 1)03_t _______ 02- CD_".TIN!Jo: ___ . _ _ _ _ _ ___ . . _ __ _ _ 
ISN 0032 IN0:2 

J~QO~;;\_ _ __ --.-L=1'l. ... ~ ____ _________ _ 
1 SN 00:0.. 70 M!>UM=O 
ISN 0035 _ T~.U.CJ5..=.r. ______ _ 
ISN 0036 L'U be I:l,l 
1!>1'; (\ en 
ISN :;038 

0U _bO J~ ' l, Nt. . 
K.uD~ I 1 ,J )=(1 

....lSN....QJ:~9 
ISN CO'tC 
I SN .U041 
I SN 0042 
1 SoN .oO~3 
I SN 0044 

...lLIL __ _ t..l.J_ttl.lJN:.l!.lJl.c:c'---____________________ '---____ __ _ . , __ _ 

Nl=L-l 
Lu _90 I=l,Nl. ___ ___ .. _______ _ 
STIMUlI=O. 
Nt:'lt:MIl)=O 
NA!)I U=U 

1 SN 0_0~~ ____ ...2Q _ CO_I'<DNUI': __ 
lSN OC4b It-I INU.E:l.,.lJ ~u TO .3(· 

_ _ C______ ______ _ __ ____ __ _ __ _ _ ___ _ . __ _ 

C R~STuR~ MATR~X TO INITIAL STA1~ fUk bA~KWA~U BAL~NL[ 
l.SN __ OO't.~L _ __ N.)=lN~-UL2 __ __ . __ . ________ _ 
ISN OC .. 9 1101\.=2 

__ thl:L_kQ.~O ___ . _ __ ....!t~'/l",:=:.!N!CE~-:.lL_ ______________________ _ 
ISN OO~l NM=N~+l 
1 sr-. ._ C.o';;2 ___ DQ... 112~= 1, N J _ _ ___________ ____ _ 
I Silo t'053 uC 100 J =NI<., Nl 
ISN 0054: __ MS=-L)i.KI 1,.1'-___ ._. _________ __ _ 
ISN OC~5· LlNKII,JI=LlNI\.II~"'-J,NM-iI 
lStL Q056 __ _____ l II\;_Kl!-!M-,lJ (1/1'1-1 I=M:> ... ' ___ _ --- - - - - - _ ._----
ISN 0057 lCO CUNTINue 
I ~N_ 2. 021:l___ ___ l.t;! L. U 1.'< T _tl>! U c 
ISN 0059 IJU 12(' 1 ~1 ,NJ 

__ __ _______ .: 11M t; =- 1 I l'\f; IL L ___ . __ 
Til''': II)=- 11 I-li:: IN~i-U 

1_ ~N_ 0. () bQ. 
l~'" C:C61 
1St, 0 Cb2 
I~N 0(\63 

1 Ir1 to I N 1'1- J L=:;L"-.-T.!..±.l !:!h~c; _ ______ _____ _ ._-- ----_._-

lSN 0004 
l~'" OCo5 

L.ONT lI\u~ 
L. 
C -- -- FSk~\fl;"~T CUlJl""NUMbEt< 
L. bAlAI'<CL ____ .. ' __ _ 

130 GU 1~0 l:I,N~ 

[)U 1 .. (· J =1 ,N t. 

. - -
~~~ ~ulM fO~WAKD ~NU b~L.~~A~~ 

- -l -S-N- 'OC'Cb - . -~-. 
---- - ------ .. _._ .. ~-. 

MSUM=t~:,U "+Ll NK (J, I I 
lSN OCt,/ 
I ~N ('006 
lSN COb9 
1St. 0070 
ISN oon . . '_._---

ISN (107L 

c 
C 

140 l.UN_11,,!u:' ______ _ 
II.LUEll,II=MSUM 
MSUM=O 

l~O \..U1>.TlNlH:; 

NS1=i ________ ~-----------------------

LAb.:L_~l~IA U.l~(,OJ.'!.~ ____ __ _ _ 
ui:i loG 1=-1 ,r.~ 
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LEVEL £ . 3 . 0 IJUNE 78) MAIN 

I SN 1I073 LlNi<.1I ,I )=10(· 
__ ..1 S LCLO 1~4,--__ Jl~b " 

ISH (,075 
lOl\! T1 N.UI:cE ____ _ 

IFll~~.t~.11 ~~ lu 17 0 
~K'1~lb,~001 ClIME ISI~ 0077 

ISN OOh 
ISN 00-,9 
I SIIi 00110 
UICQ\.IJ;._l 
ISN 00b2 
ISN 0083 

C 

110 
IbO 

('0 III IIl( 
ftK IT l:I L~ 1 (.100) C TlM~ 
:;, T lJ~ t ( 11 =C 11 Mt: 

_lilltLlU E.CdTJlo..rblLF'----__ _ 
1= 1 

('~cAk~h FLK L~RL IN CuDL ~uMbEKIS1~~ ~) 

C AND ~El L~ I~DlX Tll SELlLl tLEMENll~IE~ ,I 
_ _ ISJ,L.-OOJL't ____ JS'-il ___ LiL2 _"J __ JE1.'-ftl.c ___ ___ ____ . _____ . __ _ _ . _._ 

ISN OCd5 l~IKL0Ell,JII ~~t,~OO,2~0 

C 
e ~Ub [ k.el EL~Mthl TIKt FKuM kEMAINIC1.b rlM~(~Tt~ ~l 

C "'i~ LJ 1o :~"I' ... n I!:> "jEt' .. j 

l­
e 

.<CC IFl~lJMlIll-IHlt:IJ)1 -,,;C,i!(,,~l (, 

__ ISN .00131. __ dO uD 2...:0 K"L,Nl _ _ 
lSI. oeBe KUDell"l,KI=Kuul;11,KI-L1.I'_"IJ,IU 
I ~"' __ .0J)1l9 220 C.O~~ONU': 
ISN CO-'O Nt::L~,.,llI =J 

__ __ .l_~N_ Q 091 _______ __ ~;r 1l1.Lll.!J.1 - S 11 Ii E 11 1- TI '-LL. LJJf ____ _ _ 
I!:>N 0092 1=1.-1 

15N 00'13. 
ISN 00 .... 

C 
e ~EP~Al~~EVlOU~ !:>ltP~(!:>Tt.~ bl 

.luN TI '" ue _ 
IFII-IIZ40.3co,,~a 

c ________ . _____ _ 
C L()MPh,d: IhI!:> C GM6II~ATH .. i . rl1Th THi: t.E!:>' ~,,= .. ~uuS 

_. ____ C ___ . L.~ E:.L5T t !'_ T L AI'!Y_ e~ .. NC.ri.~U r .. _I; 1__ __ __ _ ___ _ 
I!:>H 0(,95 2~O IFI~TIHt\LI-!:>TIML(111 2uG.~~U,~~~ 
LSN _C9"0 _ __£50 __ 'yu _2_,,0 ____ J "l.JhE. ___ _ _ 
ISH 0(97 ~JGEIL,JI=KLL~ll,JI 

_ l~,! C:U'tb ____ .fP_Q ._\"j,JA.UI~~L _ ___ . ____ __ ___ _ 
ISN C09'> S-TIMtl Li "-STlI-.E 11 I 
1 SN C 1 CO 
I ~'" 0 1 01 
ISN C IC2 
lSI. (,103 
I ~I~ C 104 
I~N 0105 

I SN 01 Ob 

.;U "i~: h =- ~ ,I \ 1 
",,!> ( K 1=:, l L L N\ K j 

270 Lui. ] II>U t 
2eo " ,: LEi11 li~: 
~ -. 0 __ ~_.:=:.!l,--_l,,-_____ _ 

,.=Nt:LEI'I( 11 +1 
C "r: F:. u. T f' ,,0 l .[ _ D_\i.~ I:. ( :; "It 1-_ ., I 

W Tll 1'>( 
C 
L L.\~T ll,MLII,A1H)" H .. ::. bH:i, t::AAIi.i.~OI:;,iEI" ',) 

I ~i, 
I~t-. 

15t-. 
ISN 

C'J ~7 . __ __ :?_G.Q '!::1.::'1I~kILi-CI1MLI -,1(·,::'t>C-,..?~~ _ ____ _ 
0108 310 
C 109 
ClIO 3iO 

UU 3,,;:; J"l,r-.i 
I\uur: 11 ,J. I"KP.L\);: I.L ,J I 
lOCI. T :"NUC= 
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EVEL 2. 3 .0 'JUN~ 761 foo,A 1 r. 

ISN (Jlll 
_ .1 SN . C.lIL .. 

1 SN ~113 

I SN OllS 
1 SN () 117 
ISN 0118 
ISN 0119 

-----

lSI'< 0120 
1 SN J 1<::1 
1 SN 0122 
1 SN 01<:3 

--~- ... - --.- -.--- - .. ---.-. 
I I =-r 

_ _ _ u1iu...;."C .K;,l • .llNwlL-_______________________ _ 

IF(NI<SIKI.E~.CI ~0 TO ~4v 

IfUNU.l: .... LI . Np,:'IKI=Mi.,.II.A .. IK) 
11=-11+1 
.. ,>, s' 11 1 = liA S , 1\ J 

::>40 LLlI'<TINU" 
__ C _ __ _ ._ . _ _______ ~-------- .. _________ ___ ____ ___ _ 

L ~~ITl: kESUlTS U~ ThIS :..lATION 
350._ I-IK.n tI b, 11 CO L bS.l. :'.1 IM.lHol., (I",:. ( I\. 1 ,1\.=-1, III 

",:, 1 =- ,';5 r + 1 
T:,LACK.=.J~LI..:.K+. :,TIMEILj . 
G.; TL lIn: 

____ .C_ . -_. - ------ - -

lSI'< ') 124 
ISN 0125 
I .SN OlZb .. 
ISN 01.:7 

.J SN .. 01~Jj 
ISN 0130 
ISN DUl . 
1 SI'I 0132 
.lS~ . 0133 
ISN 0134 

. _J SN _O_U!? _ 
I SN ~136 

. .1 SI'C O 1 ;' I . 
IS'" 013& 
ISN 0:1.3.9 
ISN 0140 
_l~ 01 .. 2._ 

C Of TEkMINb LIN~ EfFl~l~NCY ANU ~r<lT~ ~UMH~~Y 

3M) NSOI=NS I-c. 
~FF='l.-TSLALK/TTIMll*l~C. 
wk lT~lb,l,CO) N:'T,T~LALk,tf-f 

li'W= lNu+ 1 
.. ___ ._ . __ .. 11' 11..r., rL •. GJ .• <'..L.I>_L-.LU_ ;:...Il.IL __ _ _____ . _ ____ . 

OlJ 370 l=l,NI: 
__ . LlNKIl. tlJ=0 ._ .. ___ ._ 

370 LONTINuE: 
._ __ Gu_ T U 70 ... _. __ . . ___ ........ ___ _ .. _ 

3bO uO 3~0 1 =1,"'J 

.. -- .. _ ._-

. _ ______ ~lH1J:= U MEJdlulL.-___________________ ..... ___ .. _o_ 
n Mt:( 1 I =T 1M l: II~"\-ll 

_ .. _ TIllE lNM-:-ll =10 TItlE_ ... 

C 

39C COI'<TlNUE 
C T.IM t= C T )I'IE '!' !>-'-_._ 
1fICTIME.Lt.40~.1 GlJ IL 60 

. ____ STQ~P~ _____________ . _______________ _ 

_ ___ _____ .. ___ ~*!_~_~.t:.:"_'!~~ .*~.:t' ~**~_***:;.**~~**~.~**.*** *~. *~~. ** *~. **. $: *** .. ~;:-~~:t:;t. :'+~ ~. :T!: 

ISN C143 
_. 1 SI\ _':' b 4 ._ . 

IS", 01 .. 5 
ISN 0':"46 

1 S'" C' 1'0 7 

~l~ 01 ,, 1; 

1 S .. 0149 
1 S" 0 .. 50 

1 ~r. (0 1 51 

C'" 1M'LJT I<NU lJUTo'0T FUKMAT::. 
_ __ ~ lp *! **~*~~_~*. ~! .~~ *~ *-* * .! *_!". *" ~ .. ...!:..~ *~, .* ~~~.lp *_ .. .. ~** *~~' ~~±"-¥~_~.If_~~.or~~:r;;.;:;.; ... ~ ... ~ 

SOC r-UKl'I" I , I<.,f-7."') 
___ (>(;0 ~JkM"'1'r.:. ,F7.2)_. 

7l'O ,oOkI'lI<T 17:011/ 
b OO t-O.R.M.A11l"L'(/I."~' A, 'i.O. H:ASlriL:: ;,ULviiOi. hJr< . ldl;, P",-' tcLc:.,,'j 
~00 r-ukMATllhl,///.,:X,'PKuYL~t~ A;,~cM~L' Ll~L', 

"'//':>.4;;', '8P.L.I<'''.AK,[' b"LI.,'Ll .. (' t-c,,, ClCLL 11M;;: =' ,r7.,.,///;;">" 
"':'TAIIOI'<',ll.>., 'lL.Ll Tlhc',17.x.,'AS::.il>,.1:1J 1 .. :',,:"',11 

IOO e t-URMATllhl,/I/ .. ::>X,'ASSI:I-IULY Lll.~ b/.LANC~', 
*/13~X,'~u'WA~U bALANCIN(' FCk LY~L~ lIMe :.·,~7.2,1/13CA, 

*_' 5 J:~J.llJj~-' ,1).]1.-, -' 1 uL l: U--"'I: .~tlJ A, 'A:':" 1 (,;.c: L I ~~ I\. Co' t I I 
11 C ::; H .. kM II T II .=.L'>', 1 L , 1 ;;'X , F 1. ~ t 1 c. J<., :. 14/1 'i~')!" :.1 .. )1 j 

120( FOKHATlIll::' ... X, 'TOTAL '.U~lbck Ut' we"I\. ~1;'1 JUt"J =',13, 
~/3~X,'TGTAL luLt TIM~ =',~7.4,/~'tX.'LINE Eff,Clell.CY =-, , 

.. _~ .Fb.L:,·~· ) 
b~lJ 


