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INTRODUCEION

VSTATPAKY 1S A COLLECTION OF APL FUNCTIONS FOR PERFORMING MANY
CONMONLY OCCURRING CALCULATIOKS ¥ STATISTICAL ANALYSIS AND
’/WUEFATIC‘L PROGRANNSING. SOoME  OF THE ARFAS COVERED ARE
DESCRIPTIV STATISTICS, FREQUENCY DISTRIBUTION, REGRESSION AND
CORRKELAY JOH ANALYS Zu, ARALYSIS OF VARIANCE, LINEAR PROGRAMMING,
AND  CRITICAL PAT ANALYSTS. THE FOLLOWING WORKSPACES ARE
CUNRENTLY INCLUDED IN I'HE LIBRARY:

HORKSPACE DESCRIPIIQON

INDEX INDEX OF LIBRARY 2 FUNCTIONS.

S111 DESCRIPTIVE STATISTICS AND ARALYSIS OF VARIAINCE.
5172 EEGRESSITON AND CORRELATION ANALYSIS,

S7rrs PROBABILITY DISTRIBUTIONS AND GENERAL PURPOSE
FUNCLTORS.

STy OPERAT ] 015 RKESEARCE PROGRANS, ITNCLUDING ASS IGZ‘ ”FZ 7,
’ MIRTiu:: COST FLOV TRANSFPORTATION INEL] ”
P]Lm,z’/ ) // &, AND LINPAR PROGRANMING SENS i”IVITY
LHALYSTS .

STPL CRITTICAL PATY CALCULATICHS.

S106 COFVRRGAYIOHUAL LINFAR PROGRAMATEG .

T ]"U]'JC’J".?. Oy 110 Tl1SsS LIBRARY  WERE FRODUCKD BY THE DEPARTEENT OF
CORHUOyING SCrEiees Ay iy UVIVERSITY  0F ALBNRYTA, CANADLA, AND ARK
ALSO D?i SCRIPED 18 TNAT DHPARTFITYS  PUBLICATTON no. 17,
VSYahPACE? A APL STAPISYICAL PACHRAGEY, BY KEITH V. SHILLIE,

TG GROU
Sipe !
Fly (.1 J0&8
ARG A ' 1~O£i’ ST, PO PROVIDE MNOKD SPACE FOR DATA
ASD FOR BXeCUYION  0F FPULSCRIONS, TEE ABSYRACTS MAY  BE DZ’CP FED BY

DELEVING THE GCROUP. FOR EXAUDLE:

DS YRUCTURE GROUPES ALL

SPD TN DHE ORGARIZATION OF STPI,
{13
TV i,,.’,’.’ VOLKEPACE, AS FOR KEZAMPLE

YLoAD 2 80p2

YL & v AT ,7 I
).',u“/'..‘u‘u HOLoRD 2
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THE SrCOND  CROUP STRUCTURE GROUPS SUBFUNCTIONS WITH THE CALLING
FUNCTION, AS FOR EXAMPLE 'NTILESGRPY WHICH CONTAINS THE CALLING
FUNCTION '"NTILES' AND THYE SUBFUNCTION 'PBS'. THE COMMAND:

YCory 2 SI1Pi NTILESGRP
CORPIES pBOTH 'NTILESY AND 'PBS' FRO!M 2 STPi,

TO FIND THE GROUP SYTRUCTURE IN A WORKSPACE, LOAD THAT WORKSPACE
AND THEL TYPE:

YGRPS

A LIST OF GROUP KNAMES WILL BE PRINTED, 70 FIND THE CONILNTS OF AN
IHPIVIDULAL GROUP, AS FOR KXAMPLE GROUP 'FESGRP3Y, TYPE:

YGRP FINSGRFPS



1. INDEX

THIS WORKSPACE

IS AN INDEX OF FUNCTIONS SYORED IN LIBRARY 2.

THE FOLLOWYING FUNCTIONS ARE OF INTEREST 10 THE USER:

SYNTAY

LIsy

LISTALL

UPDATES

DESCRIPTION
PRODUCES ANl ALPHABFETIC LrsT OF ALL INDEXED
FUNCTTIO!S STORED 1IN A SPECIFIC WORKSPACE, GIVING
CREATION DATE, A BRIFF DESCRIPTION, AND THE NAMKE
OF AN ASSOCIATED DYSCRIPTIVE FUKCTION OR VARIABLE
CONTAINING ADDITIONAL INFORMATIOWN ABOUT THE
FUNCTION.

PRODUCES AN  ALFPHARNTIC LI1isT  OF ALL INDEXED
FUNCITTORS 1K TH1S LIBRARY. ‘

PRODUCES AN ALPHARLTIC L1SY OF ALL ADDITIONS AND
CHANGES LADE T0 7HIS LIBRARY ON OR AFTER A GIVEWN

DAY,



2, STP1

THIS WORKSPACE
NAM F

ANOVA

ANOVAL

ANCVA2

DSTAT

FR
FREQ
FR2
HIsT
MVSD

HerLes

CORTAINS THE FOLLOWING FUNCTIOHS:

CONPLETE FACTOKRTAL AVALYSIS or VARIANCE .
(ANOVAHOR)

CROSSED OR NESTED DESIGN ARALYSIS OF VARIANCE.
(AHOVALIHON)

ORE-FAY ANALYSIS OF VARIANCL. (ANOVA2HON)

DLESCRIPTIVE SYAZISTICS OF UNGROUFED OBSERVATIONS.

(DSTATEOW)

ONE-WAY FREQUENCY TABLE. (FRHOW)

NORIAT, FIT OF GROUPED OBSERVAJIONS. (FREQHOW)

IRO-VAY FREQUENCY TABRLE. (FE2HOR)

FREEQUELCY BISLOGRAM., (NISTHON)

MELN, VARILRCE, AND SYANDARD DEVIATION. (MVSDHOL)

MEDIAH, QUARTILES, EPC. (NFLLESHOW)
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ANOVAHOW

COMFPLETE FACTORIAL ANALYSIS OF VARIANCE
T<ANOVA D

THIS PROGRAM DORES AN ANALYSIS OF VARIZANCK ON A COMPLETE FACTORIAL
DESIGE WI1wl  ARDTIRAZY NUMBERS OF RUPLICATIONS AND FACTORS, WITH
ARBITRARY NUMBERS OF LEVELS, WIiTH THE RESTRICTION THAT THERE ARE
NO MISSIIG OBSELVAITIONS.,

tpr IS A MNATRIX O WITH W COLUMNS FOR IDENTIFICATION, DEGREES OF
PREZDOM, SUMS 0P  SQUARES, AND MEAN SQUARES. THE ROWS OF 'T!
REPRESENT REFPLICATIORNS, MATN KFFECTS AND INTERACTIONS, ERROR AND
"109 7-"

AS AN O EXAMPLE, CORSIDE THE FOLLOWIHG 2»2 DESIGKN WITH 3
REPLICATIONS :

1 2 5 6 g 10
3 04 7 8 11 12

1

POLRE THI COLUNLS LDITHIN EACH  SOUARL REFER 70 THE  FIRST FACTOR
VAV ARD UNE EOVS §0 0 Tl SECOND FACTOR  'BY. PHE DATA  SHOULD BE
PREDIRED A8 4 VICTOR G,2,.0.,42, AZD THEE  RESTRUCTURLD INT0 'D!
WIen D1 ‘L;F/O, (5,2,2). V9% WILL  BAVE © ROWS  FOR REPLICAYIONS
LB OAED AR EFPECYS, EEROR AND TOVAL. TEE TDENTIFICATION TN THE
PIRGT COLUNY  UTLE B 1,10 ARD 11 FOR 4B AND AB, RESPECTIVELY,
AND OYS  FOR TN KRVASGILG O ROWS. TI17 18 DESIRED TO  TREAT THE
DISIGH AG L 3307 CTORTAL F10H A SINGLE REPLICATION, THEN ‘D°
5 PLORPSTRUCT POCOBAVE DILEISICTS (1,3.2.0). "0V RFILL THEN
NAVE 8 HOvS FOF ALBRLC, ARAC,EC,  ADC AND  WORAL. THE  RONS IOk
REPETCATTONS A5G0 LRioiR RILL DI OMITeRD.

YAROVAY USLS Fel SUBruncrIion v8st.



AROVAIHOW

CROSSED OR FESTED DESIGN ANALYSIS OF VARIANCE
A/‘VO /1..L

PHIS FUNCTION ARALYZES A FACTORIAL DESIGN WITH NO MISSING DATA AS
A CROSSED, NESTED OR C]FOSSZ&U-J.’ES’! ED  DESIGKN. REPLICATIONS ARE
CONSIDERED AS 4 FACTOR. THERE MAY BE ANY NUMBER 22 OF LEVELS OF
ANY RUMBER 22 OF FACI'ORS.

IF THE DATA HAVE NOT BEEN STORED AS A MULTIDIMENSIOWAL ARRAY (AS
IR YANOVAY) 1% THE GLOBAL VARTABLE ‘X', THEN ERNTER A VECTOR
CIVIEG THE  NUMBYER OF LEVHELS OF FACH FACTOR (INCLUDING
REPLICATIONS) f iy PARANETERS . THEN DNTER OBSERVATIONS, ONL AT
A TIME, 1IN THE O MORMAY: LEVEL  OF 1ST FACTOR, LEVEL OF 20D FACTOR,
ey OHfo”'//ON LI'TER THE  LAST OBSERVAYION HAS DEER ENTERED,
ENTER 0.

AVPER PHE  CRARD MEAN AKD  TOTAL DF ARND SS HAVE BEEN TYPED 0OUT,
ERerR O prroevs,  ory AT A TINE, WITE 1-FACTOR EFFECTS FIRST,
2-1ACYOR BE ] (”” spcor by AND SO 0N RYFECT 1, FOLLOVED BY FFFECY
25, ](:)},’/O.’" ' CPPDCY L2 CGAVES  RATN EYFECTS ]C].’ FACTORS 1 AND 2
AL WEHEETR (,,'.«_'([u;'f L EFPFUCY 1 FOLLOYED  BY KPP f_ 12 WILL GIVE
HATY ey ]f’(/‘»’ pACYGROL AL FNeS 2D FACYOR VESTED WIPHIER 18T
FACTON o AN KEPPEOT O]' C PRODUCKS ALY RESIDUAL THEH.

THE DATA VXY APD RESIDUALS YRXY ARE GLOBZAL VARTABLELS.

AROQVAR2IOVN

ONE-DAY ANALYSLS QF VARIANCE
RANOVA? D
VAPOVARY  PRREONIS Al ANALYSTS O  VARIANCE  OX A ONE-FAY
CLZSEGTIRICAYTON WITY  MISSTNG ORSERVATIONS. 'DY 1S AR MxN A T}.’IX s
PR YHY 1S THE "U”{ SEOO0F ORSERVALYTIQLS POoR YHE  TRELZHDLT WITE
Gt 1"/2) FaN o puREER FOOESERVAVIONS,  ARD YNY IS THE  NUMBER OF
TRIA ! Yy CLSERVATICNS VRE GIVEL nY PCSITIVE
C'O.f, '()A.’ 1N D OMISSING OLSNRVATIONS BY GERO COMPONENTS.
YREOTS AN (Fe3)xt MATRIX MNADE UP OAS FOLLOWS:

ROV I (T=1,... 0 T RO. OF OBSERVATIONS FOR TREATNENT
T, MEAN OF TREATMREIT T, o

1 D, 85, M5, AND FoLATO FOE TRRATNENGS

) np, S, AND ES POR ERKOR, O

4 DE, ARD S8 POL TOvAL, SQUARE ROOY OF LEROR NS, 0

RO -
RO I
RO N

~
~



DSTATLOW

DESCRIPTIVE STAZISTICS
DSTAT X

FOR & VECTOR 'X' OF UNGROUPED ORSERVATIONS, DSTAT COMPUTES AND
L1srs WITH APPROPRIATE LADELS THE FOLLONING STATISTICS: SAMFPLE
SI1ZE, MAXTMHULN OQDSERVATION, MINIMUM OBRSERVATION, RANGE, MEAN,
VARTALCE , STANDARD DEVIATION, MEAN DEVIAL JON, MEDIAN AND MODE. IF
THE MNODL OCCURS FOR SEVIRAL VALUKS, FACH MODE IS LISTED, EXCEPT
IF ALL OBSERVATIONS ARE DIFFERKNT IN WHICH CASE NO MODE IS
LISYED.

FREOT

ONE-WVAY FREQUEHCY T/ABLE
FepP I'it X

JCTES  RESULYPING Frol  CLASSIFYING THE
AcconpirRe e THE VECTOR ‘P, WHERE
THE FIRST FREQUERCY CHLASS, PL2]1 IS

FATIIY ST RILETY ) Al G A £ €Y
THE O SUMBER COF CLASSHES.

‘prOIS 4 VECTOR
VECHOL 'YXt OF OBSET
PLAY T8 2B LIED
YEE CLASS BIDTE, Al

FRELGEOV

NORNAL FIT
P PRIOX

YIULS A FRICURECY TABLE RESULYTIG PROMN CLASSIFYING THE VECTOR
XY or  onskn 1 ATTONS ACCORDING TC  THE VRCTOR YpvY, WHERE  PL1] IS
SHE LEFr-HAND LD 0P THE FIEST FPRECIJENCY CLASS, FPL2) IS THE CLASS
Yrprg, PL3Y 185 PRE RUMNRER OF CLASEDS, AND PLnw]) 18 ARY NUMBER, SAY
0. Vet 38 A HATRIY 0 PL2Ya2  ROWS AND 6 COLUMNIS  MNADE U A4S
FOLLGWS

CCL 1: O, LIFZ-HLD ];V'P.“ﬁf? c# ”)7""”[7’7”(" YOOLASSES, 0

con 2: O, RIGHT~HAND DS O0F FPREQUEICY CLASSES, O

ColL 3. O, MID- DU{I’QJ 01" PROOQUELGCDY (;/uzu,_)f“), 0

con uy 0, 07\‘ SERVED PREQUENCIFS, 0

conL 5 KPR OT 1) FORQUERCTES (ITNCLUDIEG WO rATLS or
]’le’]!: o)

col 6 nry DECL BETVELN ORSIRVPD AND BXPRECTED FRE QUELKCTES

~\
r\

Iy riyp LAST coronnLNy oF vy TS QNIseEn, 1HE NOoRMAL O KT IS5 NOT
DOME . A0 PHES PHE PIESE AL LAST ROZS A /‘.’1) rTHE LAST 90 COLUMNIS
OF 'Y OARE QNITTRD,



10

FR2HOW

TVWo-HAY FREQUENCY TABLE
<P FE2 M

MY IS A MATRIX WITH 2 KROWS GIVING THE (SAME NUMBER OF)
OBSERVATIONS Ol TRO VARIABLES 70 BXR CLASSIVIED IN A THO-WAY
PREQUZLNCY YABLE, 'PY IS 4 MNATRIX !a’ LYY 2 ROVS AND 3 COLUNNS WHICH
GIVES THE PARANEITERS FOR YUK TAELE. YHE COMPONFHYS IN THE FIRST
ROW OF 'PY ARE AS FOLLOMNS: PL1;1 ] 15 THE LErY-HAND END OF THE
PIRSY FREQUENCY CLASS, PUL1323 IS THE CLASS ipryu, AND PLi;3] IS
THE FUXBER QF CLASSES FOI THE OBSERVATIONS IR THE FIRST ROW OF
‘MY, THE CoMFONPDRES  IN  THE  SECOIND ROY  OF  YPY ARE  SIMILARLY
DEFIRED FOR THE  OFPSERVATIONS 1IN w8 SECOND ROW OF ‘MY, Y1PY IS 4
MATRIX GIVING THE FROQUHLICY WiAH T,f PRHERL O THE KROWS CORRESPOND YO
THE FIRST VARUABLD ALD PHE COLULES 70 YHE SECORD VARIABLE,

HISTiHoW

]']17})70{/1:';.":"0! FISPQGRAL
G372 Jisy w

vev IS A4 PREQUELDCY NHIS ’O GHead  GEDryL7ED  BY ’J"};’/E‘ VECrox YF! b
FREQUERCTES . DACH (,(/;"-;’.},’Uuu Frogiovpy TS DIVIDED RBY THE O IRVECER OV
(¥>0) 40D ROUSDED £} PORD PLOTTYTIG.

MVSDEOU

MEAN ., VARILUCE, AND STANDARD DEVIATION
YLVSD X

VXV TS A MNAYRIX KPR UIE ROWS CORRESPCIDING W0 OBSERVATIONS AWD
ry COLUNRS 770 VARL/ 5”1"' S, Yt IS A [,,’,-”: PRINOPITN 3 CoLUMNS,, ARND THL
pysak OF ROV EQU TO TR ONUNDER @ CoLuMPS  OF 'YXV, THE O FPIRST
COL 1"1” (’ ;oYY GavaES PHE N ANS OF  THE VARTATLS, THE S SECORD THEF
VARIZVCEHS , AND PIE .’z’/!l‘i;’[) PHL STALLARD DEVIATIONS,




i1

NI'ILESHOW

MEDIAN, QUARTILES, ETC.
T<P NTILES F

tPY IS A VECYOR OF FREQUENCIES. "PY IS A 3-COMPONENT VECTOR,
WHERE PUY] IS THE LEFT-BAND EFD OF THE FIRST FREQUENCY CLASS,
pPl2) IS THFE CLASS WIDIH, AND PU3]) IS AN INTEGER GREATER THAN 0.
vy IS A VECPOR., TR PL31=2, Py GIVES THE MEDIAN; IF PL3]=u, 'T!
GIVES THE 3 QUARTILES; ETC,

‘NITLESY USES THE SUBFURCIION 'PBS'.



3. STP2
THIS WORKSPACK CONTAILS THE FOLLOVING FUNCTIORS
HAME DESCRIRTION |

cM SIMPLE CORRELATION MATRIX. (CHMHOW)

CORE SIMPLE AND PARTIAL CORRELATION. (CORRHOW)

INV GAUSS-JO0RDAN  MATRIX INVERSTION WITH PIVOTING.
(ITRVEOR)

JINV GAUSS - JORDALN MATRIX IRVERSTON. (JINVHOW)
REG SIMPLYE ARD MULTIPLE REGRESSION. (REGHOW)
RES CALCULATION OF RESIDUALS. (RESHOWR)

SCOKR CALCULATION OF SIMPLE CORRELATION COEFFICIERTS.
(SCORREIOT)

Sk STMPLY REGRESSTON ANALYSIS. (SRPEOW)

STAVELS RESTRULL STAPTSTICS,. (STAYRESEHON)
STREG SPEPRISE REGRESSTON ANALYSTS . (SIREGHOW)
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CHIIOW

SIMPLE CORRELATION MATRIX
R<«-CM X

‘RY IS  THE MATRIX OF SINPLE CORRELATION CORKFFICITERTS GENERATED
FroOM rny MATRIX VX', WHERE THE ROVS g2 vxy  CORRESPOND  T0
OLSERVALTONS  AND  THE  COLUMY 0 VARIATES. FOK EXAMPLE, 10
OBSERVATIONS ON BACH OF 6 VARIATES WOULD BE ASSKIBLED INTO A
MATRIX FITH 10 ROWS AND 6 COLUMNS. YRY WOULD HAVE & ROWS AND 6
CoLUMRS . THE BLENERY IN ROW 3 AND COLUNE S5, SAY, OF ‘RY IS THE
SINPLE CORRELATION COEFFPICILAT BETWEELN VARIATE 3 ANKD VARIATE 5,

CORRLOW

SINPLE AI'D PARTIAL CORRKLATION
=V CORR M

VUTOTS GHE SQUARE METRIY OF STMPLLE CORRLLAYION COEFPFICIERTS GIVEH
BY wLE O RESULY YRt OF  UUE TUNCYICH  YCMY. 'V IS A VECTOR
SERCTPYING  VUD COREELATION  CORFIICIILY PO BI CALCULLATED. VORI
PYALELL, SUPPCSE VMY TS OF ORDREG &, YHEN IF V=(3,6), ‘C' IS TR
STIvT  CORRELATION CONFPYCINET  RLFREDN  VARTABLES 3 AND 6y IV
Ve(u,1,0,2), 0116 TR PARPIAL CORRELATION CORFPICTENY BEVURZY
VARIAPLLS 64K 5 WITH YHE EFPIECTS OF VARIABLES & ANID 7 RLIOVED,

YOORRY USLS PRE SURPURCYIOL YIRVSY,

GLUSS-Jd o pLn HATRIY INVLRSICH PITH PIVOYING
Ro-10V RS

LN 15 TNy IRVERSH  or  TiHyr  NCOLN-SINGUNLAR SO
CALCULAT YD BY  THE GAUSS-JORDAN  LETHOD iyl »Pr
JUVERESTCL .

UARE  MATRIX  YRA!
%

Qi1NG  FOR MATRIX

CAUSS-JORDAN MATRITY TNVERSTQU
N d IV N

i 15 Tl FAVIASE Foody NON-SINCULAR SQUARE NATRIX M!T
CALCULATED RY 7HL GAURS-JORDAN VETHOD OF LATRIX INVERSION.
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REGH

SIMPLE AND NULTTPLE REGRESSION
<V RKG X

VXY OIS 4 MADRIX O OBSERVAYIONS, UHE PE’ THE COLUMNS CORKRFSPOND 10
VARIATES AND  I'WE ROVS  1'C OBSERVATIONS., tyvy IS A VECTOR  OF
POSTYIVE INTEGHES. YTV 18 A MATRI) OF 5 COLUNIS . AS AN EXANPLE OF
THE oUrpUT, LET 'YXV HAVE © COLUMES, AND LET V=(3,5,1,4), THEN ‘1!

GIVES Thy RUSULTS OF TED BEST LEAST-SQUARES FIij OF THE FUNCTION:
Xbh=d+BxX3+CxI 0+
I THE FOLLOWIKG FOJNAT

ROV
ROV

~

, A, 0, O, O
_) . S’f/’ 7‘) !\ Ysp') O}?‘Y

(o]

“VALUE,

NG
s o

3, B,
ROl ¢ 5, C, ST EEHC. Foc, 'VAL/A, 0
R L: 1, D, 81 ERRCK OF D, 7-VALUL, 0
RO S O, DF POR REGKRISSION, SUM 0F SOUARKES, MEAN SQUARE,

>

“VALUR

ROV ©: DEPOR ERROX, SUI OF SQUARES, VNEAN SQUARE, 0

ROW 7: O, DFFOR  TOLAY, SUN 0P SQUALES, ST ERFOR  OF
LS SOUREE OF HULGTRLE CORGEETION CUnffICIFHT

<
3

VREGE USES DRE O SUBFUNCTTIOL YTV,

FLEGGH

RUSYOULATLS
n KED X

VTS WHY MATRIX OF ORSERVATIONS DFPIFED FOR OYREGY, AND 1Y IS
TERE ORLSULY GF O USIRE YHECSY WIrH S0MNE O VECYOR YV, YR IS A MATRIX
PIvp w QCLUESDS L0 FEy NUSRpR oF RS DoUAL Yo PEE NUNBER OF ROPS
VI S ppren Gaves ey FOLLOZING  RESULTS 0 FIVIING THE
RUGRVSS s Cn SYLCIFTHED BY YXY ARD "V,

cCon G i,7,
col v OQRuSRVED VALURS OF DRPprybENT VARLIARLE
conL o ESTEAATD VALURLS OF DEPHIDENT VARJABLE

COL bty  RESTDUALS

L




SIHPLE CORRELAYIONS
R«SCORN D

'DY OIS A BATRIX OF OBSERVATIONS WITH TH#E ROWS CORRESPONDING TO
QUONKVLII0GS AKD THE COLU, O VARIATES. MISSING OBSERVATIONS
KB RECORDED  IH 'DY A4S ANY NEGATIVE  NUMBER. THE SINPLE
CONiiT AR T01 CORFFICIENT [S COMPUPED BETWEEN EACH DISTINCT PAIR OF
VARIATIS POR  ALL OPSERVATIONS EXCLPT THOSE IN WHICH EITHER OR
BOTH CRSERVATIONS ARE MISSING POR THE PARTICULAR PAIR OF VARIATES
TROQUESEION. YRV IS A MATRIX WITH & COLUMNS IN THE FOLLOWING
FORULT

coL I=COLUNY INDEY OF FIRST VARIATE

[N
..

COL 2y deCOLUNY IHDUX OF SECCIND VARIATE
CoL 3: NUEDER OF OBSERVATIONS FOR VARIATES I AND J
COL 4 CORRELATION CONFFICIENT FOR VARIATES I AND J

Iy *pvonss YRY OCOLUMIS, THEN YRY FAS KE(N-1)32 ROVE.

YSCORRY USHS TRL SUBRUICTION ‘PRST,

Ty oy,
x(u‘(i oA

AT ) COT,
L./;',/, Fany }ur ,[H,m,j_z(f';.

YA CAND VYU AR VECHORS  GIVILCG TR (SANE NUSBER OF) OBSEEVATIONS
O L0 UL PROLREET lf/u.’ FARLE VXY YND A DRPREDENT VARTABLE YYv., vit
1S F ARy Frrios ROUS AL 3 COLUNNS  COrVATNING TEE ORIDSULYS OF
PUYYGLG TNE STRAVCLY LINE YsLaBxD O pY DA MNEDHOD OF LEAST SQUARES.
Vv OHAL THE PORAT:

ROV Ay MEAN OF X, ST ODEV O Y, ©

ROV vy MEAN OF Y, ST DRV 0P Y,

KOV 3: AL, 0, 0

RO 0y R, ST LEROR GF B, T-VALUE

ROW S: ST IDEROR I3 ESUINAYE, P=SIMHPT CORRELATION
CORFPEICINNT, D



STAVKRESHTON

RESTDUAL STATISTICS

VYIS THE NAYRIY WITH v COLUMEPS RESULTING FROM THE USE OF THE
RESIDULAL  FUCYIQON YRESY, 1498 LASYT COLUYYE GIVES THE  RESIDUALS
RESULTING FIOM PHE SPECIVIED REGRESSION. THIS FUNCTION GIVES THE
FOLLODIEG STATISTICS CONPUTED FROM THE RESIDUALS, JI17TH SUITABLE
LABELE

SUN OF RESTDUALS
S U:‘»;" or SOULkES OF RESIDUALS
DUREIN-VAYS O“ STATISTICS
FUNEBREE OF RURS OF POSITIVE S‘J GNS
RUSHDR QF RULNS OF FEGATIVE SIGHS
LULERR G POSTCIVE SIGHNS

pukerrr O RLGCATIVE SIGHS
LN AT

SYARDARD DIVIATTOR

AND STATDERD DEVIADTON QF IR NUNBERR OF RUNS IS BASFD Or

/
DI I0n,

S R GRESSTON
1,1 LY’ ),'
~ 1

PUTS PROCLKALN 1S TRFUCTCAL TE O FPUNCYION w0 ChE STHPLYE AND RULYTPLE
BOCL 8100 }T"} Al VRRGEY O RXCRPY VEAY Yhe TN PEPETDEDY VARIALLES
LN JEOOWNE O REGRESSTON 1N ik SYLPIISE CHRDER .

PHE ViOTOR B 7‘7)17/,79;.2 ChaL TO THE  VECTOn YV IR YREGY EXCEFY
GHAY YRR VARiArLES MAY Blhosplocilydiybh IR 'VY IR ANY
ORpLR, f/.’f.v'),‘ N . Dl NALR. G pESULPS Y9y 1S TDERTICAL TO
THE CMNAYRIX viproor '1.’/','(. ! CCEDY WEAT THE PRODONTION  OF T

VARIAY ?("7 ol ’1 Y ODEDRALERNT VARIARLE  ACCOUNYTED  FOR BY  EACE

JNDE i Vi TR 18 Cv[ "'}' AN vk j',';-’}; CoLuLy oy ey TN TR

1"(/‘»".6‘ CUL uJ LG Y / RECRZSSTION  COLFFICLERTS, STANDARD BFRRONS AND
-VALURS PR DEE OTNDIPREELDLET VARTABLES.

SR Fevtres rave g Iy NI e o o Tyt sy 0 2y 11
VOPRECY USye R SURFPUSCTIONS YDREGY, YIRVY, AHD Y0t
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L, STDI'3

THIS WORKSPACE CONTATNS THE FOLLOWING FURCTIONS:
NAME DESCRIPTION

BIRO:H RINCMIAL PROBABILITIES (BIKNCMHEOVW)
CTLEB THWO-WAY CORTINGERCY TABLE (CTABEON)
PBS SUH~SCAN OPERATOR (PBSEON)

PLERGUTE PERMUTE VECTOR (PERMUTELON

POLESOR POTSS0ON PROZABILITIES (POTSSCHIHOW)
RID ROUEDING (RIDEOW)

SEQCT T WEIGHTED MHOVING AVERAGE (SMOOTHHOI)

SORT NOLERIC SORTING (SORTHON)



i8¢

BINOIHON

BI[]OI"{J,/E[J P[\ }’3/1AIQJ_LI 7] S
134'[)" ]?_1 l:l 0:"11 2)

VECTOR 'BY OF PROBABILITIES IN '‘R' BINOMIAL TRIALS
Y YpY OF SUCCESS JN A SIRGLE TRIAL. W' AND ‘P!
YIS A POS .Z TIVE INrpcrER, ARD 'Y IS BETWEEN O AND

CALCULATES 5FY
WITH I'R( ST T
ARE (/iu uzg; v
1.

CTABHOY

TWO- WAY CCONTINGERCY TABLK
E<CrakE 1

CALCUALTES  CET-SQULRE  ADD  DEGCREES  OF FREEDOM FOP A THO-FAY
conyrienney pAnLL . TVRORA ’/']9]').' v IS SHE CONFLNCRN 7ARLE . R4
IS o wry  DECREIDS QF FREIDOH, ARD  RL21) IS CHT-SQUARE ]L’OL/[‘-’DA'/D ro 2
DECIAL PLACES,

VOUARY USES THE SURFULCYTICE YREL!

YVEOLS pHLN SUL-SCAN OoF THID VECTO! TS5,

PERMNUCLEOY

Yyt oAy i s
} ¥ ’I.AUJ i V;‘, G0

RePERIUTE ¥

VU OARD YRY AR VRECTOR GIVING 070 DIiprEReNy PERMUTATIONS OF THE
2?2 7 "’/'/' GRES 0 ,Tu 325 e ,] 1. i B PERNUTAZION ORTALIED PROM
YWY OBY colsT CE N A ‘ ff PO THE BASK O YRY, O AND
ADDILG (K-1) SUYL COryraInSs KeCH OF
Ty DTEIYS AN VInY FACTORIAT
TR Yo cIVveESs ALL YN
FLOWOR

™~

i
A

4 /4" t o4 &: (/! !"( Il"«,
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POISSONNOW

POIsSsonN FPROBABILITIES
P<«lN POISSON K

CALCULATYS THE VECTOR ‘P OF THE FIRST ¥N¥+31 PROBABILITIES FOR A

Porss0l DISTRIBUTION WITH PARAMETER 'YK'. BOTH 'N' AND ‘K' ARFE
SCALAR POSITIVE TNITEGEES.

RIDIOV

Rounrp
R+ RKID X

THD PURCTIONR  ROUNDS YX' 70 'R DECIMAL PLACES. "WYY IS A SCALAR

rosirrvyE IRyrGRr, YXY o MAY DBE OF ANY OROER. THE RESULT IS PLACED
I YRY, WPTCH HAS THE SAME DIVENSIONS AS Yx'.

SEO0TLTON

WrRaiGhsie [(J0VING AVERAGE

R g! / i R4
Ve b »H {0 000 VS

CXVOGS S whp VRCROL o RE OSFOCTEND pY A VEIGCHIPED  NOVING AVERAGH
USTLG Thn VECeor 0F TRICHYS YWY YWY 1S PEE SHoQTrHED VECTOL.

(S

S 11’“'/) 7

PVUNERTC SCRTING
V<SORT X

YXY IS 4 VECTOR OF NUMERRS, VIPH  0OF

Prygouy pyrLIcArES, 10 BE
SORVED TR ASCREDING ORDUKR., ‘VV 18 in VI £

ok 0 SORTED NUMDPERS.
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5. STPU
THIS WORRSPACLE CONTAINS THE FOLLOPING FURCTIONS:
g DESCRIPIION

ASSIGH SOLUTION COF MININIZATTION ASSIGRNMENT  PRODLENM,
(ASSICGRHEOIT)

COSTrLOY SOLUTTON CF MINIMHUM cosT FLOY FPROBLE!,
(COSTFLOWHO)

CPH CRITICAL PAVN ANALYSIS. (CPMIOW)

CURAHSPONT SOLUTIron  OF CAFPLCITATID TRANSPORTATION PROBLEM,
{(CPrRANSFORTHOR)

LPSOLN LINEAR PROGCRAMMING SERNSLIYIVITY ARALYSIS,
(LPSOLNEOW )

i?]vm'wLO I };10;-1} 1 UZ/ ’;’71’7:‘ ()‘.“7 ()Z/ 7/1// 7 ()IT 0]’7 A (/'/1 ])‘4 C 7 r[7/, Zl“! 7’) I,'THT)”O ?[./ .
(URYFLORED)

REVISHD SINPLEY MELZOD  LINEAK PROGRANIING .
(REINHOM)

RSTHL REVISLD QYUPL NOKPUEOD  LINKAR PROGRANNING  WITEH
COLVIESARTO AH TRPUT . (‘deKWI’H”)

S1PLDx SIMPLEY MESPQD LINDAR PROGRAZTEC .. (S0P LPXHON)
TRATSPORY PRIZAL-DUAL  SOLLWICS OF  TRANSPORTAYION PROULEL,

i

N

(UpASPORTLGW
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ASSIGNEOW

ASSIGRYMENT PROBLEM
ASSTIGH N

THIS FUNCTI Ou USrsS THE HUKNGARIAN METHOD 10 SOLVE AN NxN
MININTZLATION ASSIGHNMERT PROBLEN WITH COST MATRIX 'C'., THE PRICES
HAY BE F ,’,’"]J_.‘/z[) EIvEEN ROW-RBY-ROW BY EXECUTIRG THE FUNCTION, OR
MAY BE  PREVIOUSLY STORED Th THE  NxI MATREIX 'CY, WHERE 'C' IS A
CLOBAL VARIABLE WUick IS ROT  CHANGERD BY THE EXECUTION OF THE
FUNCTIOR,

THE QUYTRUT CONSTSTS 0}’ PUE PRORBRLEM NU/NBLRE AND DATE, THE COST OF
TerE 0)5"‘/“;1[' ASS TGN AND LR sl LOGTICAL  ASSIC ”,’/’]/"” MAYRIX IN
WHircy BLEEERT (T,d) / 11F APD ONLY IF ROW ‘1Y IS ASSIGHED TO
COLULR Y'Y I/ TIE 0P ]1'“.1 LSSTCRVENT .,

('0 SWELORO

PN CoSY FLOK
CossiLon LT

YL PUNCYIeN FIEDLDS PHE O MIRFOLMN  CoSy oF A GIVIKR FLOW 08 VALUE
f VNN JFf /': NpwpoRry s PHE ORECZORE TS DEPIRED DY ””O
' el VRICH A2k BExlR M /; FRICES . GU1:3d1 15

YO RODE YIt, ARD CUI ;JJ 18
IYoro Eobr tdt,

$rA N
fids

Tuil FLOW OV, Pa i pAY RE LRSS Pdal CEAXY TP SUCE 4 FLOW LS
Noyw posSsSTt AND O wEE COST oF 9HIS FLOY ARE GIVEN IR THE GLOBAL
SCLLAL VA HLTS YRLORY AN YHINCosy, RESPRCTIVELY.  THE EICESS
AlC (-'/;‘ pACTT }’J.‘.-' ARE (~'/ ';' f"i’/ BY wpE HATRIY OCYCY. TEE NODE RUME Z~ RS Oi
PHIDLASY FLO CTVell BY TR VECTOR TPAYNY, (IF

O -AUGHL LT ING PATE

YOG AND TCY ARE 1".'(.7;. f;Q."/'»"! RECNLTRICHS 0 vdk SAvE QRDER,  THED
YPRnmit IS SKyY Yo A [‘S /';'x‘f}‘&".') VECYOR  AND CONPUTATION  SI0OPSs.)
YMAXPLOUY TS 4 GLOBA) Y O SCALSKR  VARTADLE WAICEH IS SET TO 1
VEHLUE A FLOI O YRAXT 18 APTALIED,
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CPMHOV

CRITICAL PATH KETHOD
CPT+3 CPM NIV

VCMP'  PERFORMS A CRITICAL PATE  ARALYSIS N THE  NETWHORK
REPRESENITED BY THE MATRIX YNIRY USIRG THE NODE-QRIFETED METHOD.
Y9y IS A SCALAR O WHICH IS 0 (OR 1Y ACCORDING AS THE TMMEDIATE
PREDDCESSORS (OR SUCCKSSORS) OF EACH JOB (NODE) ARE SPECIFIED.

TNPUT: YRTRY IS A MATRIY WIvH# 'NY ROVS AND ‘MY COLUMNS, WHERE ‘I
IS YWHE NUHBER OF NODES NUNDLELD FROM 1 50 ‘K'Y, INCLUSIVE, II ALY
OLDLE. COLUNE 5 01 '‘UTW' CGIVES THE HODE BUNLERS, COLUZD 2 v
NODE  PINES  AS INYEGERS  ARD  COLUNES 3 T0 i  THE  JMUEDIAY

PREDECESSOKS OR  SUCCESSORS OF  THE FORPES. IF  ANY NODE  HES LV”
THAL M- THMODIATE  PREDECLCSHORS O SUCCESSONS, THE  REHATRING
COLUNNS JTE Til CORRESPORDING NOW LUSY BE PILLLED OUT WIS ZEROS.

QuUIrruT: FOR EACH  ANALYSIS WL FOLLOWING QUTPUY IS GIVEN AS A
HATRIX W17E OJF ROW FOR RKALCH NODE: KODE NUMBER TI SUCCESSOR ORDER
(s 18 popp It IS orvpn prFEorE  GRE O NODES  DHICH ARN TTS
JRERDILTE  SUCCLSSORS ), RODE  YI1ME, FARLIENSY SwrART YIMND, TO7AL
SLACE AUD PRER SLACI. FRACH RO 0L Yig  CRITICAL PAYL . THAT 1S
LoD s LIyl yoval, SLACK OF ZZA0, 1S PRECSEDED LY AN ASPNRISE. THE
ovrpur IS ALSQ SYONLD, APARY  FRO! THD ASTEATSKS, TR DHE MAYRIY
YOPRYT .,

SKCo! /"‘{'a_'."
P, ‘(z .
171097 ‘A"
Wi LATTONS!
L Lony

AN FUGRY QoY TN i)/(/ z“'S

I ORDER

el
f/,“]

u(/’ ( ,‘ S’,g

t/;['] re

>

RYins:  IF PRIV NODDS  ARE NOT NUNRERED, TN SOMNE ORDUR,
vO SRt INCLUSI VL, TNODE : ot FOLLOVED  BY A
UMBLES IS hE

Qr SCRPED O NPUTATTON TS RN

OF  DISCONPIRUITTHES 1N THE  HETRORK

’JA.’/",'};’/'.' ARE Av‘ﬂ,’

PUDISCOTYIRULYY N FOLLOESD RODY  RNUNRE M)S AT OR
PRUCEDNDING VEICH AU QCeyUREED 1S5 (.-', HE ., AND CONPUTATION IS
DX

RUPEREICH LEVY, FHOMPSON AND WESY,  HARVARD BUSIUVLESS EVIEW,
VerL. uwi, NO.b, P"Z‘;"-' 08, SLPT,-0C0Y., 19063,
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CTRANSP ORT'H OV

CAPACITATED IHANSFORTATION PRORLIM
S<CAP CTRANSPORT COST

THIS FURCTION USES THE PRI/"J'/J L-DUAL ALGORITHM TO SOLVE THE
CAP/LCITATED  TRANSPORTATIO PROBLEM, YCosry IS AN (M+1)x(N+1)
NMATRITX IN RHICH COSTLT ,J ! s ray URIY CosT  OF SHIPPING FROM
QRICTI Y1V 70 D""”J/fJT(’ YJU, WHERE T=1,2,...,M AND J=1,2,...,N.
('OQ’A[I Fedl TS THE LNOUNT AVA TLABLE AT ORIGIN I=1,2,..., AND
Cositiviyd ) 1S TiHE AMOUDT FQUIRED AT  DESTINATION J=1,2,...,F.,
THE & "/ OF THl ORIGIN 4V/ ]‘L/‘l}.j].d ¥ fm) HUST BE EQUAL TO THE SUM OF
rHE DISTINAYION  REQUIKRENENTS. YCAPY IS AR MxN MATRIX IN WHICH
C4LPLT Y 18 GHE CAPACITY RESTRICYIGL ON PEHE ROUTE FROM ORIGIN 'I!
10 DESYINATION “JV.

YSY TS AR Mkl MATRTY FH O OWHICH SUT13JY GIVES PHE  NUMBER OF ULTTS
SHIPPELR  FRON  ORICGIE v 70 /)/,,‘?9'7 AT 70" YJY TN THE  OPTINAL
SoLU IO, Y }H-’/ CORRESPOIDING  MNINIMNUM COST IS GIVEN TN THE GLOBAL
SCLLLT VA ,'7 7,‘ pl YUTLCOSY Y. TP PH ;",'.nin’ IS N0 FEASTRBLE SOLUTION, A
SUTTZLLYE NESSAGH TS CIVEE 1N 150 ReRrycH IS INEN A MATRIX WITH OFE
RO, Adp YNIiLCO0eY 1S AN DMPLY VECTOR.

3

VOYRAL S EORYY Vol YRR SUAPUSCRIOR YR FLOWY

N s vyt
LPSOL NG

N R L R Tty TR T A
FEGGHRSNING SERSTAVvIYY AVALYSTS

[MAL SQLUTICH /; KD Doks A
REQUIRDNEY VECTORS FOR A

Ti1S ‘//lv(, P3Ol RECALCULATES T
SLST : ] . "'71 PRICH
l/l I/ i4'1'1~‘l! "11\'0 CRAN TG

aip LA vRIY YAV 1S TR SANE MATRIX O YAY REQUI ['.'.’a L FOR  EITHER
VSIS O }’5' LEY LD FREVRCTeR YRY GIVRES PHE O VARIABLES 1F
PHE O ;] VLPSOLyY SponnLn o por /?L’ vspp Ik SOUEE COLUMNS 0F
Al COIS ,7‘(,u IFICTAL  VARIABLES . THL QU0 CONSISTS OF
THE J'0LLOVTHG VEFOS WA InEITLeS J' JG LABELS

AN MU VAl gl oF QLonCirvy ruycrion.

VARLIABLES 1N OFPTIHAL BASLS AND DHE 711 VALUES.

MARCIRAL VALUK, LOWNNE BOURND, FRICHT-HAIND STDE AND UPPKR BOUND
FOR 78D RIGHT-#A0D SIDE OF FACH CONSTRATNT

LOWVRE BOUM D, DPRICE AND UNPaR DQJNE ol NACE NORE-ZERO PRIC:

H"’v‘". R Y O N O )

7
L
VC2ITETL AND TL.28070 ,’f , DESrRchl

28 ARD IRDICATED LY VALUES  QF
LY

~
=
L
~a

~ o~
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NETFLOVHOW

FORD-FULXERSONY ALGORITHEY FOR A CAPACITATED NETVWORK
NEPFLOY

THIS FURCTIQN USES THE FORD-FULEELSON ALGORITHM TO CALCULATE THE
MAXTMNUMY FLOY TN A CAPACITATED  REVORK. THE TNPUT CONSISTS OF TWO
GLOB 4 1/ V ARIA HL FE VGV OAND YR, WHERE OYGY IS AN NN CAPACITY MATRIX
Iy wrrcn GLIr;d1l IS THE CAPACITY OF PHEE DIRECTED ARC FROM NODE 'It
TO0 Koy vJdV, YNV IS A SCALAR. THE FURCTION LEAVES THE MAXIHUM
FLOVW 1N THE  GLODAL SCALAR  VARTARLE YFLOWY AND THE EXCESS ARC
CAFPACITLES TR ©nl MATRIXZ ‘GY, IT ALSO GRRKRATES ANl N-COMPOWERT
GLOBAL VECYOR '"DPLLTAY.

REFLREICE VLINEAR PROGRANMNINGY, DY 6. HADLEY, ADDISON-FESLEY,
1962,

}{1() /IAI.L \/}r

LInpiR PROGKEN

I RN S I g
(LY R

RIS MULCTI00 > YHL '."’"'i’],(}'?"’? S,/-.‘ ALGOKITHY 70  SOLVE THE
DIDDLR PilGeRS PROLLEN SPi I ¥YornR ARy YAV, PHE FIRST
O ¢l YA, FORTHE ]_J/; Si"' ('() 7/ gup, WRICH 1S ALKAYS ZERRO,
Grvyps i PRICEHS. .’I‘;’ff,’ ARSI "()‘ (v JViorHy CoNgTRATETS VITH

2 oni ,,» 74’ 2V VSR WEE S SR NNeRe
AT b ]’ QUITAENERTS

rrE LAST COLU

NECHSS
VECT G,
TR

FILST  COLUMI GIVES THE
FOR VHE LLST ROW ;”';v ioIs
RTABLES 18 Ll GPLIuL),
OPITAAL VALUE OF
_ VHEE AL UPEOUIDED
BN PEASINLY SOLUTTON, , PROPEE 1UDICLTTORN
VSV WEICH TS FHEE AN AOPEEIUSCEIC MAYIGX WITH 4

LA IS A NATREY WITE
VARTALLIS TR 1R OPTIMA
ALWAYS ZHRO THDT SRECOND
BASTS b PO UL LAST
PRE 0D

SOLUGT
15 GI
STNCGHLE KO .

FACH LILEAR PROGHIINING PRCZLEGS SNV D I YHIS FUNCTLON HUST BE
A NAXTNIZATTION PR '




R AS' ].- A"'.‘{ 1 I 0 ,Y,’I

THIS
LABELS .
FORM 1T
Py,

ROTHL!

STHPLEX!

PHTA
I
//t\ w’/:.“'

Punor
TRANSEPH S

IT'II]_/':'

N
&3]

LINEALR PROGRANNING

ASSUUBLES

oL To Ir, AND
ERTATTION FOR
OBJECTTVE

INpPuT
FO 1; w/ 4 1‘(-
‘RE1 1‘~’
FULRCY

FOR THE FURNCTION

rHE QUTPUT  WITH SUTTABLE
SHOULD DE CONSULTED FOR YHE
TIOE AND CONSTRAINTS SHOULD BE

low YRSIM?Y,
Colh
THE DOCUE

FRICH THE

THE

USES 1HE SURI'URCYLION 'RSIMNY,

O

LINEAR PROCRANITDG

1\)'\"1)) I(' J 1‘;’4‘)/,',’": 1.— /l

T
RONS OF

LINEAR
Ve

ysre

SOLVE
THE

LLCORTHN PO
YO THE A TRTX T

:r:/(, ;
.:;.7(-

YTt v
i v

P
H Pl
AP S ’

Froiin;

CIVy Sy COrs ACK AND SURPLUS VARIABLES,
LED  LLS0 ARY ARLART I /“”“'.',"; RY B0 MAKE UP LK
7

]]l;u/
];"u,‘;}‘,,‘-*
}1/11(
001 7

¥ S

Niii

B2 AN
a0 Q)

b
7
ALEAYE

)

ASTS BEXORPY
S IN ANy

gy TR
bHE ,//}

mrep
T O

/v]?jv

LACH
A MLV

SIS cr
1'7.’/‘ 1, l«”)

1 L‘A"

LIVLAR

Vi

R
MNAT I ,";' PR LAST A CCEpToFonR THEE FIRST
- 15 ”] ',,"; ‘/ S YERC, Grves THI REMHOTS VECTOR . TR
SN SR O B D IV SRR P I . CIVES 70N PRICND,
GSETIVE TLTRCNNS Gives THL  COLUMY
SELO DDy MATRIX.

P
COLUTs 0 T
BASTS NYCohpi
LU ;

A MANRTE ViE 2
T wNE O N /i'v’/ 7
“q . I

o PIREY COLUME CGIVES  THE

RODRH ] ASw KOW WEICH 16
RIARLES 1R THE OPFPTHAL
‘1'/ GIVis el opyiNan VALUE OF
SORAS AN UNBOUIDIRD SOLUTIOL,
Foo1n YRY OPHEHICH 1S TEERK AW

Pro!
FRIC

SOoLVER PITH THIS FPUNCTION HUST BE

PRORLEIL

’. T 3oy )
LHLAG oo RLE



TRANSFORTHOW

TRANSFORT A T FoU

S<JRANSPORY

FURCTI0ON USES
PROE
THE

TH1S
TRAKSPORVATION
cosut Z"JW 15
DESTINATIOR
I8 THE LNOULY
COSTULM+1 501 1S THE
COSPLM+3 00413 IS
MUST BE L(‘U L
'SY IS AW
SUTPFED  FROK
SoLuTon., 7
SCALAR VARIABLE

M=

or

YIRAKSPORTY

LEM. oS 15 4w

yRIT

“J', WHFRE

AVAILABLE
Louns

T RH

70 THE

rGi1x
CORRE
VITRHCOST!Y,

ISES THE

26

FROBLEM

cusT

ALGORITHM
(My21)x(F+1)
SHIPPRPING FROM

70 SOLVE THE
MATRIX IN WHICH
ORIGIN 'I' TO
J=1,2, 0 N, COSTLI;N+1])

VIV, I=1,2,...,M, AND
PESTINATION J, J=1,2,...,H8.

THE  PRIMAL-DIAL
coSy  OF
IT=1,2,..0 .M AND
AT ORITGCILH
REQUIRED 47
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7. SIPOG

THIS VORKSPACE CONTAINS FURCTIONS WHICH SOLVE LINEAR PROGRAMNMING
PROBLENS  USING THE REVISED SIMNPLEX ALGORITHM, THE APPROACH IS
COMPLEYELY CORNVERSATIONAL USIKNG THRE CUSTOMNARY ALGEBRAIC STATEMENT
OF THE PROBLLI FOUND IN MOST LINEAR PROGRAMMING TEXTBOOKS. THE
USCR ACCESSKED FURCITION IS 'LIRKPR'. (SEF 'LINFRHOK')



LINPRHOW

CONVERSATIONAL LINEAR PROGRAMMING
LINFPE

THIS PROGRAM SOLVES A  LINEAR PROGRAMMING PROBLEM USING THE
REVISED SIMPLEX ALGORITH!M. THE PROBLEM 1S5 STATED IN THE CUSTOMARY
ALCEBRATC MAINER  FOUND 1IN MOSY TEXTDOOKS ON LINEKAR PROGEAMMING .,
THE PROGRAM CAN  ACCOMODATE A MAXIMUM OF 30 VARIABLES (INCLUDING
SLACK AND SUEPLUS VARIABLES) AND 15 COHSTRATHTS.

LET US CORSIDER THE EXANPLE O PAGE 16 OF YAN INTRODUCYION TO
LINLAR  PROGRAMNING', IBY DAYSA PROCESSTENG APPLICATTON E20-8171.
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