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COMPUTATIONAL EXPERIENCE WITH KARMARKAR'S ALGORITHM FOR LINEAR 

PROGRAMMING. PART I. 

This paper summarizes the computational results of Karmatkar's algorithm 

for linear programming as applied to four small numerical examples • 

The computer code for the algorithm was written in SPEAKEASY, a very 

convenient package of mathematical subroutines. The algorithm, however, 

was not efficiently encoded. Efficiency was not the objective of this 

study. For example, the matrix (BBT) is inverted anew at every itera­

tion, while it is possible to use an updating procedure. 

The results presented here, nonetheless, show the relative impro­

vement in the speed of convergence of the algorithm obtained by parame­

terizing ar, the step size, and q, the convergence tolerance. All the 

symbols are defined as in Paris. The reader is referred to that paper 

for the explanation of the algorithm. A glossary of terms employed in 

the computer printouts is given as follows: 

A 

ALPHA 

ARTIFC 

AUGMENT A 

B 

BBTROOTS 

c 

CO NV ERG 

CMAX 

CMIN 

CPUFl 

CPUF2 

GLOSSARY 

a (mxn) matrix of coefficients in a LP problem, Ax = b. 

the a parameter in the step size appearing in the recur-
·11 "' sive relation x" = a - arc. 

0 

the artificial objective function's vector, c, in Phase I. 

the augmented matrix (A, -DISCREP) in Phase I. 

the RHS vector of coefficients in a LP problem, Ax = b. 
T the eigenvalues of the (BB ) matrix. 

the objective function's vector of coefficients in a LP 
T problem, c x. 

T T the value of the convergence criterion c' x'/c' a • 
0 

the estimated current value of the dual objective function, 
T 

b y. 

the estimated current value of the primal objective 
T 

function, c x. 

the CPU time (in seconds) employed to complete Phase I. 

the CPU time (in seconds) employed to complete Phase II. 
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: 

CPULP 

DD UAL 

DISCREP 

DUAL 

INTERIOP 

ITER 

LP MAX 

LPMIN 

PRIMAL 

OLDX 

Q 

RHS 

XPRIME 
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the CPU time (in seconds) employed by either LPMAX or 

LPMIN to solve a given LP problem. 

the dual optimal solution returned by either LPMAX or 

LPMIN. 

the discrepancy d 

Phase I. 

Ax - b in the initial step of 
0 

the dual solution vector in Karmarkar's algorithm. 

the strictly interior point returned at the end of Phase I. 

iteration number. 

a SPEAKEASY subroutine to solve a LP maximizing problem 

using the simplex method. 

a SPEAKEASY subroutine to solve a LP minimizing problem 

using the simplex method. 

the primal optimal solution returned by either LPMAX 

or LPMIN. 

the optimal primal solution vector of the original pro­

blem returned by Karmarkar's algorithm. 

the precision parameter q in the convergence tolerance 

criterion 2-q. 

the vector b in Ax = b. 

the x' vector in the initial specification of Karmarkar's 

algorithm. 

The four numerical examples analyzed in this paper are characterized 

as follows: 

Example 

N. 1 N. 2 N. 3 N. 4 

Dimensions of A 3x4 Sxll 3x6 3x7 

Min or Max Min Max Max Max 

Nondegenerate yes yes no no 

Multiple Optimal 
Solutions no no Dual Primal 
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The pattern emerging from the results shows that the speed of 

convergence depends crucially on the parameters a and q, as CPU time 

and number of iterations (roughly) double as a and q are halved. 

Compared with the CPU time employed by tresimplex method, the 

computer code of Karmarkar's algorithm used on the four examples is 

at least 30 times slower. This is not a bad result if one keeps in 

mind that the algorithm was inefficiently encoded using SPEAKEASY. 

Example N. 1. . . . . p • 4 

Example N. 2. . . . . . . . . . . . . . . . p • 28 

Example N. 3. . . . . . . . . . . . . p • 55 

Example N. 4. . . . . . . . . . . . . . p • 84 

References 

Quirino Paris, A Primer on Karmarkar's Algorithm for Linear Programming, 

Mimeographed, Department of Agricultural Economics, 

University of California, Davis, January 1985 
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EXAMPLE N. 1 A (3x4) Min, Unique solution 

Phase I Phase II Total 

~ 
a q Iter CPU Iter CPU Iter CPU 

Simplex - • 43 
: 

Karmarkar .2S 2S so 68.44 48 66.2S 98 134.6S 

.so 2S 24 29.16 29 39.62 53 67.78 

.90 2S 9 12.79 11 14.96 20 27.7S 

1.00 2S infeasible 

.so 30 28 30.03 200 273.09 228 311.12 

• 9S 30 converged to wrong point • infeasible. 

.25 lS 34 44.89 29 38.30 63 83.19 

.9S lS 5 7.08 7 9.36 12 16.44 

1.00 lS 4 S.63 6 8.14 10 13. 77 

1.10 lS overflow 

.· 
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: _ M I N ·:; I ~ t=· L E X 
~CN 2i~FTE ri 
,~,A,B10!PRIMAL=P,DDUAL=D> = 11.559 

A B C PRIMAL DDUAL CPU L0 

3**~**~*** ** * *****j*l ** ~l-~t* *~**** 
1 - 1 :.> 1 

- 1 4 ~ ~· 

4 1 - 1 0 

MMWAL MOD ~­
:_$ 
: - $ 
!_$ . ;:. . - . 

1 (' : 3. 7 2:·3 
18 i . 05E8:4 '-' . 
15 C"" 

~· 0 
0 t... ~~J .,.C'" -·- ,_. ·-' 

: - · $ E XAM~L ~ N. 11 ALPHA=.25 
• <!: 
" - ·~ 

. . 
" - :t' . . 
,. - :;: 

: _ ~-. A R ~ ,; F: t ~: ,; ~; 

EX ECUTION STARTED 

- '"> 47 06 ' . c.17 65 
1 • 6 76:'i 

0=25 

0 N E B E G I N £ 

• ·. ,.. ·- .··) r · . . . '.: ' ·- .. ~ ~.: 

; : . . ~n_1 L.. L L. I NE ENT E f\'. E D > > > 

.42 99 ',1 
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~ ~ :~T A ~E T~E MAT RI X A AND VECTOR P DEFINED? (Y/Nl Y=l N=Y=O,Y 

4 .. . · . ·· .· 

t •· ·, · . · . NULL 

(; 

:tlt:f:tl:tl JI; * 
1 -1 ~ 1 ·-r-. 7 4 ~- ·- . 
4 1 -1 0 

LINE ENTEF-:ED >> > 

2 
* :~ 
1 (', ,, 
1 E.: 
1 :5 

INPUT ARE DATA OK? (Y / N) Y=l N=Y=O, Y 
: :· y = 1 . .. .· . .. NULL LINE ENTERED ... ... ,.. 

AUGMENTA 
*'. *** ************ 

1 -1 2 1 9.25 
-'"> 3 1 4 16. 5 

4 1 -1 0 14 

ITER 

**** 4 

BBTROOTS 

********* 
.018263 
.080181 

6 
11.321 

DISCF:EF 

******* -9.25 
-16.5 
-14 

RHS 
*** 
10 
18 
15 

ARTIFC 
****** 

0 
0 
0 
0 
1 

*MEMORY EX HAUS TED - UNMAPPING LINKULES* 
*UNLOAD LOADED LINKULES TO INCREASE MEMORY* 

F.'. ESUL TS AFTER ITER = G ITERATIONS 

~·. 

·~ 
,.,.. ". ··~ 

~-....... .. ~ 
........... ; 



ml{------

... 

CC~~ \. 1::: F '.: CF' :_: F 1 CM I /,: CM AX 

( *r***~*1* ****1 *** *~ **~* ********* 
!.:: ~SE-7 62 .4 ~ 2. 713tE- 7 l.6 68 E-1~ 

( 
OL.DX 

;,· ~ ;,· * * * n ll . 

DUriL. 

* * ;,: * •. ;,· ;,· * t * 
4. S01SE -14 

BPT R~O TS ! NTE RIOF 

******** ******** ( • 2797~· 
-: --:· "7~C-. -- . \... .... 

:. .. 9E 31 
( 

~ .0 325E- ~ 2 . 71?6E - 7 
• c- 137:-:t 0 

:! . ~4 S 3E-1..; 1 '1~C': 
• .6. - - · ._ -

3. 7:.1J7E- 1 ~ 
. 22785 
. ~::!44 

"') C- ' \ r) 
. - .... ' l -

.C·18726 

. ( 

: F· u A S E C: N E E N D S 
( 

:: H ~' S E T W 0 BEGINS 

I ~ '. c· 
1
_: T · - T H E: F' P 0 P L. E M A I" I N = 1 0 F: A M AX ( M I N = - 1 ) ? , M I N 

N~L. L L.I~E ENT ERED 

r:: p c 
:.+- l t :q+u, j + ** * ~ -1 2 1 1 0 -i - ·-·' 

..; 1 ~ . 6 ~ - . c 

( ,.: -1 (- 1 5 f '. -

I : E. !-: B E-: T F: 0 C T 2 

( . O J7 67~ 

( 

7 J. 4 ? 1 4 
"1 -: '") ,'\ ' 1 . ·- ~ -.... .._ 

~M EMG PY EXH AUS TED - UNMAPPING LINKULES* 
ll '-it~ L. C U ' L 0 r-i DE D L I N l<U L E S T 0 I NC F: E AS E M E M 0 R Y *. 

f-:ESUL TS AFT ER ITEF: = ~ ITERATIONS 
:n"!EMOF:Y EXH AUS TED - UNM~ NG LI NKULES* 
*UN LOAD L.OADED LINKULES TO INCREASE MEMORY* 

~( CO NVERG CPUF2 CMIN CMA X 

( 

( 

( 

( 

( 

*t* **** ** ***** ****** ****** 
2.653 4E-8 66.2 5 11.559 11.559 

XF'RIME OLDX DUAL 
*******;f::+- ********* ********** .3602E 3.7353 -2.4706 

+0056738 .058824 .61765 
:=:; . 3598E-8 5.5569E-7 1.6765 

.60993 6.3235 3.3633E-9 

.0 24113 0 

F' H A S E T W 0 

BBTROOTS 

********* 
1.0017E-5 

.25442 

.68859 
5 

E N Ir S 
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M ~ »1 U ,; !.... M Ci [ ; E 
:_$ 

: 

.· 

( ; - $ 
• r:: 
t - .;> 

( : - $ 
t ~ . - . 
: _$ 
: - $ 
; _ 'i: 
:_$ 

D '. A M F' L E N • 1 , 

( : - $ 
: - $ 
! _ K A R M A F; ~;: ~ F: 

( EXECUTI ON STA RTED 

F 1-: H ~: E 0 N E 

( 

( : >C: 

ALF'HA=.5 

B E G I N S 

: : ~~UL.I... LI NE ENT EF\Eit >>> 
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( !ND~T ARE THE MATR IX A AND VECTOR B DEFINED? CY/N) Y=l N=Y=O,Y 

( 

( 

( 

( 

( 

f 

( 

( 

( 

( 

~ > '(::j . · .. . · .· .· 
t .· · .. · .. · . N ~L L LINE ENTERED >>> 

~ t:: 1· 1 ._. 

:t i·n ****** ** . -1 2 1 1 0 .!. 

- - :.· 1 4 1 E' 
"1 1 -1 0 1 c-., 

!NPUT ARE DATA OK? CY/N) Y=l N=Y=O , Y 
: :· \ = 1 

·· ·: :·: NUL L LINE ENTERED >>> 

AUGMENT A DISCF:EF' RHS AF;T I FC 
**************** ******* *•U: ****** 

1 ") 1 9.~5 - 9.25 1 C· 0 . 
' 1 4 16+5 -it. + 5 18 0 

4 1 - 1 0 14 -14 15 0 
0 
1 

I T E F: B B T F: 0 0 T S 

**** ******** 
4 • 022281. 

.10 4 68 
2.898:2 
6 

RESUL TS AFTE R I TER = ~ ITERATIONS 

CONV ERG CPUF1 CMIN CMAX 

********* ***** ********* ********** 
2. 173 8E-8 29.16 4.8491E-8 1.3169E-13 

XPR IM E OLDX DUAL BBTROOTS INTERIOP 

(" ***i**** ** ******* ********** ******** ******** 



: 

. . 

( 

( 

( 

( 

( 

( 

( 

( 

~~c· ~ .~ 

t- .:. •' ........ = 
.~ ::977 

'"'.-, c- - ..... . ....:. ..:. ....; ..;. / 

-: -;'-i~-1 -.J . I ._1 ._l -.1 

3.0753 
3.0164 
3.3071 

? .t23~-~ 4. E 4 91E -8 
, C'·1s=7::· C· 

F' H A S E 

2.73 0 2E-15 .12797 
2.975E-15 .297 
1.32 2 4E-9 6 

0 N E E N D S 

.:?:! 977 

.2:?5 37 

.2470'7' 
T Ci 18 t. 7 S' 

B E G I N S 

INPUT I S THE PROBL ~ M A MIN=l O~ A MA X< MIN=-1> ?, MIN 
: >MIN=1 
: ~< < < NULL LINE ENTE RED 

t~ B c 
:f ~; :f .. •i:• * ~ i .,._ ·~ * :~ l 

1 - . ~ 1 1 r , -z ..: '~.! ·-
~· 1 4 1 8 t. 

'1 . - 1 l_.1 1 :; c-. .1 

r:· 

f :!.5 7E'4 

r 

( * ~ E~O PY E XH~US T ED - UNMAPPING LIN KU LES* 
f U~L DA D LO ADED LIN KU LES TO IN CR EASE MEMORY* 

( 

( 

( 

r 

( 

( 

e 

( 

F: SUL..T:: AFTE R ITEf.: = e ITH: ATIONS 

C 0 N',JEF: G CF'UF2 CMI N CMA X 

l** ******* ***** ****** ****** - 9.9 2 67 E-9 38.6 2 11.55 9 11.559 

XF'R I ME OLitX DUAL 
**~: ****** ********* ********** .36028 3,7353 -2.4705 

.0056739 .058824 .61763 
1.0445E-7 1.0829E-6 1.6764 

.60993 6.3235 2.0893E-7 

.024114 0 

F' H A S E T \J 0 

MANUAL MODE 
:_$ 
:_$ 
:_$ 
:_$ 
:_$ 
:_ $ 
:_$ EXAMPLE N. 1, ALPHA=l G=25 
L $ 

eve 
BBTROOTS 

********* 
1.0017E-5 

+25442 
.68859 

5 

E N [1 S 

( . !_$ 

- 8 -
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-. 

.· 

----~--------~-

( ' - :r 
'. __ r-: ~ F 1"1 ~i ::: · t .. H F: 
EXECUT IO N STARTED - 9 -

( 
F' H H ':: E 0 N E E:: EGINS 

( I NPUT AL~H~ Q 

: :· .' :: · N :J :.... L L I N E E N T E F: E I1 > > > 
I NPUT A ~E THE MATRIX H AND VECTOR B DEFINED? CY/N ~ Y=1 N=Y= OiY 

( 

( 

( 

( 

( 

( 

: :> Y=l 
! ><~~ N ~LL LINE ENTERED · ·~ 

( ; B 
~ :q I * :P :l t. 't *'* 1 - - :::: 1 1 (\ 

-· 1 4 18 
4 1 - 1 0 15 

INPU1 H~~ [ A7A OK? <YI N> Y=l N=Y=O, Y 
: : .. v =: 

· · ~·d :... L.. L.. I N E E NT E ;:;: E [; > > > 

A UG~ ENTA D!SCR EP RHS 
* ***~~i****l**** ******* *** 

. _, - 1 9.25 -?.25 10 
- . 1 4 :!.6 . 5 -16 . 5 18 

... I I 1-'i -14 15 

AF:TIF C 

****** 
0 
0 
0 
0 
1 

( !TEP BBTPOOT 2 
:f t: * * * * * * :n . * ~'. 

( 

( 

( 

( 

( 

c 

( 

( 

. 0247t7 
, 1 258 7 
. 3 063 4 

PESULTS AFTE R ITE R = 0 ITERATIONS 

CONl/ ERG CP UF1 

f* *'** *f** ***** 
9.0: l E-:!. 7 6.8? 

CMIN 

********** 
2 .02 25 E-16 

CMAX 

********** 
1.3044E-1 0 

XF'RIME OL[1X [1UA L BBTROOTS 
********** ********** ********** ******** .27768 3,7353 3.757E-12 .024722 

.23364 3.1429 2.7196E-12 .12628 

.2 2927 3.0841 2.9278E-12 .29323 

.24082 3.2394 4.1551E-8 6 
1.5035E-17 2.0225E-16 

.018585 0 

F' H A S E 0 N E E N [I s 

INTER I OF' 
******** .27768 ... 
.23364 
• 22947 
• 24082 ..f 

.018585 
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~· H A f:. E T W 0 B E G I N 2 

( I ~PU T IS THE PR OBLEM A MI N=l OR A MAX ( MIN=-1 > ?, MI N 

( 

( 

( 

( 

( 

( 

: ·. M ! ~~ = 1 
·· · · NUL L LI NE ENT ERED 

I, B c 
**** *~*** ' .. * *' * 1 - 1 "") 1 1C" ~ 

- .-, 
4 1 E: 6 - - -

4 1 - 1 1 ~ •-: ·- -
C: 

r:""; 

- .~ ~MC~Y E X ~A U ST E D - UNMA~PINS LI NKU LE S* 
*0 N_OA[ L O ADE~ LI NKUL E3 TO I NCR EASE MEMOR Yt 

( t ~ ~ ~OPY E XH A ~S TE D - UNMAPPI NG LI NKULE S* 

( 

( 

( 

( 

(' 

( 

( 

c 

f 

( 

:.: LI i~ L o ,; [ i L 0 ~ [IE [ ' L I N 1;: LI L E S T 0 I N C R E A S E M EM 0 F~ Y l 

I TERATIONS 

c o ~~ E R~ CP U ~: CM! N CMA X 
f l ~**** * ** ****1 ******* *** ** ** 
- 1. 1 ~ :3E- J 6S. 62 - . 114 5 8 -.1134 8 

XP =:I ME OL DX DUAL BBT ROOTS 
*' ~· ~· ·~ ~· ~ *' '.% ;, ~· .. *: l ~: t *: t *: * *: * * * *' t l * * ;t: :+: * * l ' * * * 

f S . 7 4 36E - ~ : . 3692 2. 631B E- 5 

,.... - "'· -. C""' 
t C. / \,,) , ' ._I 

. 1 4 22 7 

. ... . _ ;.· 

! 1 I ·:S C. ? 4E-~ / - t 5 9:2"1 t 2 0 3 7? 
; -. 022982 
i l.5301 

: - .2762 4.2 0 85 

I 0 
I 7 .3 0 9 9 E- 5 14.53 

11~~1~ 
F' tJ A S E T W 0 E N D S 

:_$ WIT ~ ALPHA =l XP RIME HAS BECOME INFEASIBLE 1 1 1 1 1 
!_$ 
:_$ 
!_$ 
!_$ EXAM PLE N. 1, ALPHA=.9 G=25 
:_$ 
:_i 
:_ $ 
:_i 
: __ KARMAF:K AR 
EXECU TIO N STARTED 

F' H A S E 0 N E El E G I N S 

-· ' ... 
""\ .. ..r 

- 10 -



( 
I1': ::.· :_:T i;Lt:Hi!": Q 

'. "> AL FHA= . 9 
( : :·· (l 

N~~~ LINE ENT ERE D . ' ' 
- 11 -

( ! NPU T ARE THE MAT~:x A AND VECTOR B DEFINED? ( Y/N) Y=l N= Y=o,y . ·· .. ' ,' .. ' 
y = 1 

( : : · . . . N. 1_: :_ :... L I N E E N T E S: E D .. · ·. · ·. 

A E' 
( ******:4: •·p :u . 

1 -1 ·' 1 1 (> 

-2 3 1 4 1 ,-. 
C:• 

( 4 1 -1 0 1 c~ 
~· 

I t F U ! A r.; E D .; T A 0 K ? ( Y I N ) Y = 1 N = Y = 0 ~ Y 
( : :<. NULL LINE ENT EREV >~ ·~· 

( 

( 

AUG~~ E NTA 

*" j i " l * ,.. * i , * * *" t · :1· *: l ~ -
1 - 1 ::: 1 9 .25 

~ 1 4 1 t .:-r 
.:'f ! .. 0 1 ~ 

I T E F: P B T F: 0 0 T '.-3 

DISC REP RHS ARTIFC 

**t***t *** *****t 
- 9 .2 5 10 0 

-16.5 13 0 
-14 15 0 

0 
1 

( ~ t*~ ******** 

( 

( 

( 

( 

( 

.• 

( 

( 

, 1~454 

t 3 7 ~r2'.=:.: 

TTE~. = , ·~ . ~ ~ ITE RA TIO N~ 

C 0 N l, 1 E F: G C F' LI F 1 C M It~ CM AX 

** ******* ***** ********* ********** 
8.0851E - 9 12.79 1.8107E-8 5,2923E-1 3 

X F' F: IM E OLD:< DUAL BBTROOTS 

*** ******" *******:** ********** *****U:* 
.27798 3.7353 1.5242E-14 .024551 
.23283 3.1286 1.1022E-14 .12663 
. 22e4s 3.ot.98 1.1895E-14 .29401 
.24214 3.253 7 2.6501E-9 6 

1.3475E-9 1.8107E-8 
.018605 0 

F' H A S E 0 N E E N It S 

P H A S E T W 0 B E G I N S 

INTER I OF· 

******** 
.27798 
.23283 
.22845 
.24214 
.018605 

INF'UT TC THE F'ROBLEM A MIN=1 OR A MAX<MIN=-1) ? ' MIN . ._, 

( ! >MI N 
MIN = 1 
: ><<< NULL LINE ENTERED >>> 

( 
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( 

( 

( 

( 

( 

( 

( 

( 

( 

(1 B 
**fi-Pli.t:t:' *l 

1 -1 '""' 1 10 .::. 
-·::> ~ 1 4 18 

.t. 1 -1 0 1 c::. 

I T E F. B P T R 0 0 T S 
Jf'ft* *-*l*l:!' :tl '* 

'l 

. E ' ?4 8 
t 4 3 9 ::.> ;~ 

c 

* 3 
t:_. 

~ 
·'.) 

RES CIC E PCTEF . ITER = 8 ITERATIONS 

CONVEPE CPUF::> CMIN 

i · ***~**** ***** ****** ****** 
14.9.t.. 11,559 11.559 

'.r'.f · ~ - I M::: 1J :... P x: D U Ai... BB TF: 0 0 T S 
**fl»~~t t f~~tttitf *********' ****~*** f 

.2t028 3,7353 -2.4 706 1.0017E-5 

.0 0 ~c.~2s .oss a::.i4 .6 1764 .25442 
~ .~ 0 S 2E- 9 3.5 201E-S 1.6765 .68 8 59 

i:· H A S E T W 0 E N [I S 

MP'~ ;_: t.· ~ M J I' ::.: 
! _ ._1 Q ;_: K N :~ ' L. C: F f-
: - ~-

+ r 

( ' - ~ 

: -· ~. 

'· + 
v -·· :r 
.. . ·'· 
t - :1 

EXECUTION STARTED 
: ( LPMA X< C ,A~B,O!PRIMAL=P,DDUAL=D) = 134400 

- 12 -

IN LIN E "TABU LA TE A B C PRIMnL DDUAL CPULP" TABULATION FAILED+ 

( 

(. 

( 

( 

( 

A CA 5 BY 11 MATRI X> 
F.:OW i 1 1 
ROW 2 1 
ROW3 1 
ROlJ 4 - , :; 
Roy 5 -.5 1 

I , 
B CA VptTOR WITH 5 
~~ -5000 -so 

C (A VECTOR WITH 11 
3.5 11 4 6 

1 1 

-.o 

-5000 

COMPONENTS> 
5 1. 06 0 

PRIMAL (A VECTOR WITH 11 COMPONENTS> 

1 
-1.05 

0 
0 
0 

0 

0 

0 0 1. 05 

0 
0 
0 
0 
1 
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EN T EF Er: > > :: 
!N ~ ~T ARE THE MATP2X A A~~ VECTOR B [Ef!NED? <YIN > Y=l N= Y=Q, y 
! >Y=1 
! ><<< NULL LI NE E ~TE~E~ ~-' 

A E 
****~ **:s· x.·;, ** 1 -1 'i 1 1 ., 
- ': -: 1 4 1 - - · ~ 

~~ - 1 0 1 r· 
' ·' 

.. ·. " 
.• = 

: ~ ; :_1 ::3 ~' ;:: t~ T r·' 
! .•.• :t • ' :i-. :t * ., t ic· ... :i -~ :t 

l. - -
-: - -

~ -

,••, .~ !:;' 
- · 7 • ..:. ._. 

.. : 4 

.-, i 9 
1 4 ~ a 

- A , . - t; 

, 10 4 t.S 
'l 0 0 Q ' i 
'- ' ..... , ·-· ... 

. . 
~, r: 

5 

Ac:· T '=~ .-r- I~ ... - · 

**** ;U 
(: 

(,1 

C· 

f:OSUL TS AViEfc !Tm ~ e ITEF:A TIONS 

CONVE RG CPUFl CMIN CMA X 
********** ***** ******* ********** 
9.2796E-1 0 38.03 2.07E-9 2.3997E-16 

XF'F: IME OLDX DUAL BP.TROOTS 

********** ******* ********** ******** 
.27908 3.7353 6.9095E-18 .023915 
.22977 3.0753 4.9753E-18 .12797 
.22537 3+01 c;,4 5.4213E-18 .297 
.24709 3.3071 5.6709E-11 6 

1.5466E-10 2.0?E-9 
.01 8679 0 

.,. 

INTER I OP 
*** *****-:;: -~·-~ 
.27908 
.22977 
.2~537 

.24709 

.018679 
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~· 

~ ' 

'"' s E 

~ : ...... _ ··: : ' ;:: ;.. 

.. . 
r,. - · ._ -

j· !: 

.f ) ., i f :~. • • ; • 
.. ~ .' - - -.. ~ .. 

~ -
-4 - .' o~ - . ·-

-: ·- : · ! . 

, . ... ·t- ·t • ·:t ·~: :t ·~ 

-; -; ·:: ,; ~: - ·= 

.... : ::· i ,..i :-· 
' •' - I I -

- .. ' r r ·, r-

- - - ...... -·· 
,.. r- 1 -. -.-

1 • • ·- - J. -

F' 

:: ! :... !:· >'. 
~ * * .•. ,. :.:-.: n 

r . c- .-. .... .-. e-
f' .... • - :: :: ...: _ . 

-: .·-. ·:: L: ·- - ·-· .... 

I-! ... A E 

1-J 

H 

E 

~.: 

n v 

t. 

c• 

· .. 

CM(;:· 

* '* ~ :• ·~ :;-

!:· :_: i-i L. 
~ .. i ·~ -.: l ~: l l ~ · 

-· :: , 4 /' (! 5 
, .. - , -

, ~ l .' ~ .. ~ 

_.t : .~~ 

3.5325E - 7 

T w 0 

N I· c 

[-: .- ~. T ~ \: 

ft-.TRO OTS 

* '.-: :+: * ;;;: * ~· :f * 
.i.. ·::i·:·1 7E-5 

.6825? 
5 

E 

r - 14 -

'' M: ;.• 
• ' ... 11'. 

N D s 
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~! .: "'~ :_: i:: L M ~~H· :: 
:. _ GET L F" 2IZ E 
LPS IZ E I N LIN E ' GE T LPSIZE ' CO ULD NOT BE FOUND 
'. - J 0 u ~: !~ ; ; :.. 0 :- :-
: _ $ 

: - $ 

: - $ 
• .+ 
t _ :;: . . 
t _ 't' 

: _ ~ E X AM F· L E N • 1 
: - ~-
• :t .. _ .. 
: _ ; .:. ~1 = r1 ~ r. ~· t·1 ~ : 

E >·· E:>: :_: 7 I D N S T ~; F: T E ! · 

F" H A S_ J N E 

: ·: ·Q == 1 ~: 

A u :· H A = , :: 5 Q = 1 5 

: :· .. .. .· N U l... L L I N E E NT E r;· E Ii > > > 
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! N ~ U T ARE THE MATRI X A A N ~ VECTO R B DEFINED? CY / Nl Y= l N= Y=O, Y 
~ ·· .. y 

NULL LI NE ENTEREr 

(.; p 

* ;f ·~ .. ·t ••• ... * )I: * * ' - ,.... 
.l. ~ .~ - -

-: ... 't 1 - ·-
'1 ' - .l. 

r - , . L ' · 

I N P~T ARE DATA OK? <YI N) Y=1 N=Y=O, Y .. 
'I' • • • 

y = 1 
: : · > : ": N U L L L ! r-!E E N T E r;: E D 

('iUGMENT r~ 

:u : :~ ***** *** ***** 1 -1 .::. 1 9.2 5 
_~, 3 1 4 16.5 

4 1 -1 0 1 4 

DI S CR Er' 

***l:U~ 

-1 t . t 5 
- 1 4 

;-, H : : 

1 0 
1 8 
15 

ARTI FC 
it:*** lt >t: 

0 
0 
0 
0 
1 
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( 

( 

( 

( 

( 

( 

PBTF:OC: T 2 
* ~*:i :Ht;+.* 

. C>1826:7 
• •)SC· 1S1 

*MEMORY E \w~0ST ~ ~ - UNM~PF! ~ ? LINK~LE~* 
l UNLOAD LOAD ED LIN KULES TG ! ~ CRE~~E M~HO R Yj 

RE SU L T S A F ; E S: I T E F: = 0 I T Er .; T ! J N S 

CONVERG CPUF"l C~!~ C~ 4 X 

*****j*** ***** ******** **~f***** 
:.6561~-~ 4 4.8~ 5 . ? 09 ~-5 7.~09~[-2 

3. 73 45 .C-235~1 
~ ,...: ·:-.· '=' ~ . .. -~· - .. 
'l '=' c •"'1 ,_J . -, .· .., -

3.33 '?t. 1. C-33E-t. 6 
4. 4 :~9E-6 5.909E-5 

.C·127 2 9 C· 

• I A :. E 0 N E E N D S 

INTEF.. ! J~ 

*· .... *: ;+: .... * l :j,· 
'":· 70-:' C: 

f - o • I ' - ' 

'1 '"1 7 ~:· r · . -~ •· ·- -· 

,, c- ,.. .I ,., 

..... . _ · • .. 1 ,;_ '-:" 

, 0 1872S": 

F' H r.-, S E T l4! 0 B E C: I N 2 

!NPU~ IS THE PROBLEM A M! N= l OR A MAXCM I N= - 1 > ?, MI N 
( : > Ml !·' 

( 

( 

( 

( 

.. NULL LI NE ENTE RED 

t : B 
ll tll***** ** 1 -1 2 1 10 
-2 .:, 1 4 1 8 
~ 1 -1 0 1 5 

I TER BBTFO CT'.:3 

**** ******** 
2 . 017 6 75 

.1431 3 
• 3 3 21:i. 

c 

* 3 
6 
C' 
..J 

(: 

·. ··. ·. .··· .. ·· ... · 

( 5 

*MEMOR Y EXHA USTED - UNMAPPING LINKULES* 
C *UNL OAD LOADED LIN KULES TO INCREASE MEMORY* 

( 

( 

F.:ESUL TS AFTER ITER = @ 
CO Nt,J ERG 

********* 
2 . 83 3 7 E- 5 

CPUF2 

***** 
3 8 .3 

CHIN 

****** 
11. 563 

ITERATIONS 

CHA X 
****** 
11.563 
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( 

( 

( 

( 

( 

XPR IME OLD X ~ U AL B1 TPOCTS 
W*~•W•»•f t~~*~•tj* t~tt•t*t*f t*'~~•'* i 

.0:41 13 

M AN U A L M 0 [ ' E 

.6 ·~ : 
" - •I 

-: -, - c~ .-. 

'-'. ,. .:.. . ._1....: 

" A f E 

l. r_. {·, _:. ' "! 
t - - .. . -· ~ 

1. 01 .::. sr-~.1 

. :i543~ 

.c.8 E4 : 
1.~ t9 1E-6 5 

T W 0 - N [i S 

( : - ~ : H~ .. MA'-: !< ;, ~ 

E >'. E C U T I Ci: ~ :: T f.. F: T E L' 

( 0 N E P E G ..1. N S 

· 1 .. : 

C: -· l ':.: 

( N~L!... L I ~ E E N TERE~ •.· 

- 17 -

I N ~~T HF·E T~E MAT~!/ A A ~~ UE:TO~ r DErINE~? \ Y/ Nl Y=1 N= Y =O~Y 
+ . , , .. .. : 

( \' = 1 
. . NU!...!... LINE EN.TEF.'E D ...... 

.• p I-! 

' 'ft lll*l :f :• ll 
1 -1 2 i 1 0 

( - 1 4 1 C> - ·-· _, 

4 1 -1 ~ " r.-
~ .l. ... · 

( ~: ;; '- :_;r A~: E DATA Gt<"'· \Y/N :· Y=l N=Y=O, Y 
·,' .. · ' 

.. y = 1 
( : ~<·~< NULL LINE ENTE RED 

~ AUGMEN.TA 

( **************** 
1 -1 - 1 9.2 ~ 

-2 3 1 4 16.5 
( 4 1 -1 0 14 

( DI SC REF· RHS ART IF C 
*::+-:+**** *** l ' t::+::+:.+:il' 
-9.25 10 0 

-16.5 18 0 
-14 15 0 

0 
1 

( I TEF: BE<TRO OTS 

;.. 



.. 

.I' 

;;· f * -; * :q .. ·it· .• * :t 
4 .0:4 7-1 

( .12 :.::; t 
.333 0~ 

( 

F:Es u:... TS AFT H , I TEF.: HTI!JNS 

CONVERG CPUF1 CM! N c~~ x 

******* .. * •***** ****il1tj ****i**** 
( · 1.9619E-~ 7 . 0 79 2 4.3 95~E -~ 1.: t 34E- ~ 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

xr· R I M E 0 L. D X 

lf*t i tt~t ********f 
.:77E: 3 3. 7 ?.47 

'1 -:-::~, ,, ' -_ ...... _ . 
': ':C~ C!... 

t ........ ·- · '- ,_ . 

,('·12~?2 .. 

[t t.: .; :__ 
*nu:n :q 
2. C.32C'E-7 
r-. L - ""' c- r- -
..:. t \-' ..!I...;. _: z: - / 

~: I-: H: OOTS 

* "*: :!" l :~ •: ::+: :; 

. o:..;::.43 

:.S2 2 1E-7 . 29521 
1. 2?7t.E-5 6 

Q M E E N D S 

~"":'-:'~ ""] 
T ..... r ·- • - · 

. 2414 } 

. 0185?S 

F ~ A S E T W 0 P E L: I N ~ 

! NF·t.:T ! S THE PROBLEM A MI N= l OR A MAX <MI N= -1) ?, M! N 

NU:...:... LINE ENT ERED ,, , 

( , B 
l :t: :i ·~ l .•. * -~ .,, ... lt 

- ~. 1 0 ~ 

- ': 1 4 18 - -
..; 1 -1 0 1 c-_, 

ITER BBTROOT S 

**** ********* • 006125 j_ 

.18683 

.44934 

L. 

l 
.. z 

6 
~ 

C' 

RES UL TS AFTER I TEF\: = 0 ITERATIONS 

CONVERG CPUF2 CMIN CMA X 

****** 
11. 559 

********* ****** ****** 
6.0426E-6 9.3601 11.559 

XF'RIME OLIIX DUAL 
********* ********* ********** .36028 3.7352 -2.4707 

.0056739 .058824 .61769 
1.7925E-7 1.8584E-6 1. 6 765 

.6 09 93 6.3233 2.0513E-6 

BBTROOTS 
********* 
1.0029E-5 

.25442 

.6886 
5 
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( 

( 

( 

( 

,. C·2 41!4 11 

. ~ . _:;: 

: -* 

F' H ~ S E T \..! G 

:_! E XA~~ L~ N. 1 ALF~A=l Q=l5 
:_i - -----
: _$ 

! _ ~; H RM A~: ~ 1:.1 : • 

E X EC UT I 0 t : 8 T P.F: T E f.! 

:=· W. A S E : · N E ? E G I N S 

~ ·. . ....... 
.. . · . I_' 

E N ~· S 
- 19 -

( .. - = 1 s 

( 

( 

( 

( 

( 

N I" ' · . . '··-'L ~ LINE ENTEF:ED >>> 
~ ~ ~0T AR~ TH~ MATR I X A AND VECTOR B DEFINED? ( Y/N ) Y=l N=Y=01 Y . · . . . . 

· .- . .. ~J 1_: L.. L L I N E E N T E F E D ·· .... '• 

"' P. 
l l :i :• t :• :~· ;- * i * l 

- -, 1 - 1 ·=·· 

- - 4 
'l •, -

~ C· 

IN ~UT A~E DAT~ OK7 <YI N> Y=l N=Y=0 · Y 

N'" ' :_1 ~L 

- ~ 1 s· ~ . 
, 

1 ~ '1 ~ . 
-4 1 - 1 0 1 'J 

D I S C r: E F' R H S 
:+:,.::+·u ::t:;: :tu 

-16.5 
-14 

ITER 

**** 
4 

, '°' 
l c 

15 

BBTROOT S 

******** 
.02476 7 

6 

. 12587 

.3068~ 

2 :~~: 

.:J 

ART IFC 
*t :+:U:;f 

0 

" '.) 

1 

RESULTS AFTER ITER = 8 ITERATIONS 



--

_. 

( 

( 

l 

( 

( 

( 

( 

( 

c 0 ,,: ~. 1 E F: G 

n =.:+ :***"*" 
1.4 953E - t. 

y~··· ~M~ 
~ r t\ l. ,. c. 

CC:• ' I "." 1 
' I.. -

***:t. 'U 

CI fl '{ 
L._ - I• 

c: r-: J ,,I c M i'.'.; >'. 

t l** ***** **1*** *** s. 3 7 59 ~ _ ,, 

DU.'.il 

.27768 3.73 52 :.412E-5 . 0:47t7 

.2292 7 3 .0 8 41 1. B&:E-5 .3 0~S 4 

.~4 08: -. --- .- " ..:i t..:. ..;. :--'1 

: .493 1E- 7 3.3 536E - 6 
.01 8585 0 

!.C· 73E -~ 

P :: H S E C N E 

6 

. ::7763 

"') r: C• ') -:· . __ , _ , 

, : AC·~:. · 

FHf-; S '- T W 0 BEGIN ~' 

! ~P UT - ~ THE PROBL EM A MIN=1 OR A MA X< MIN=-1 ) ? , MI N 

· · ~ U LL L!NE ENTERED , · 

?; f' '"' \ .. 

*** :a l *' t 
i '· :• * 

., 
* - i ~ 1 0 -z 

~ 

- ~ 

. 1 ~ 1 s .::: -
•i - .. 1 :· ~ : - - ' ,_, 

I T E F: F' F' T F: 0 D T ::: 

( *~* * ********' 

( 

r. 
..J 

, 19 0: 1 

RE'.:::UL TS AFTEF: !TEF.: = Q ITERATION S 

( 

( 

( 

( 

( 

CON\JEF:G 

** ******* 
1.0633E-5 

XF'RIME 
******U:**: 

.36028 

.0056738 
2.9233E-1:2 

.60993 

.024114 

CF'UF2 

****** 8.1401 

OLDX 

CMI N. 

****** 
11.559 

CMA X: 

****** 
11.559 

DUAL 
*: * :+: t : :+: * * •: * :+: t.t::+::+:****** 
3.7353 -2.4719 

.058823 .61799 
3.0308E-11 1.677 
6.3235 1.8733E-7 
0 

F' H A S E T IJ 0 

MANUA L MODE 
:_i 

( :_$ 

BBH:OOTS 
:+: * :+: :+:+: ** * lf: 
1.0033E-5 

.2544:2 

.6E:85 8 
5 

E N It S 
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( 

{ 

:_ 1 EX AMF LE N. 1 
: - 'i 
:_1 
: _ K~1F: Mi:.Ft : Ar:. 

EXECCT!O N STARTE D 

. · . . ,. : ::::· . .. - -: ~ 
. .. i-l - . r.1- • • _ 

: ::· Q 
Q = 1 5 

2 N E 

: :: . < .:: < N l! L L L I ~~ ::: D; T =: F ::: !:i :" > :.-
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INPUT ARE THE MATRI X A AN~ VEC TOR B DEFINED? CY/ N) Y=l N=Y= 0 1Y 
: .:· y 

I '( = 1 

( 

( 

( 

( 

( 

( 

·-
( 

( 

( 

( 

( . 

. ·. . .· .· 
t . . •· •· • • •. 

'f :;-: :c .• :t 
1 - 1 

~ - ·-
4 -

r~ 

:• :i :• 
2 
... 

- -

.·· .. · .. 

r · 
r: 

ll *t 
1 1 "' ... 
4 1 :=: 
(- ' 

r. · 
'· 

!NFUT AFE DATA SK~ ry ;~' Y=l N=Y= 01 Y 
f •, , .. 
+ .• ; 

y = . -
( ; :_: :::. l-i:: t( -,- i'. 

l l ·• • ·t _. +: :t ... :t :r * ·~ ·• :~ f. 
--r . ~ -

~ 1 -

- ? .: ~ 
, ' c:-

- J. ~· t ._I 

-1 4 

-. 
~ 

-
-

; -
4 
'' 

1 0 
1 2 
15 

~ . 
1 L -· . . 

ITEF: BBTF: OOTS 
**~* ***'*' :qu-. 
~ t 0248 t . f.: 

• 12 6 1 :::: 
• 28 t.CrJ 

6 

2 
... 
·-

~ 

" .. . · . . 

r. 

*MEMORY EXHA USTED - UN MAPPIN G LIN KU LE S* 
*UNLOAD LOADED LIN KULES TO INCREASE MEMORY * 
*MEMORY EXHA US TED - UNMAPPING LINKULES* 
*UNLOAD LOADED LINKULES TO INCREASE MEMORY* 
I N LINE 'OLDX=X/CCN-1>*X<NP1> >" DIVISION BY ZERO. 
* * ERR 0 R DETECTED IN L I·N E 4 9 • 0 0 0 F F· HASE 0 NE ** CALLED FROM LINE 5.00 OF KARMARKA 
ERROR TERMINAT ES EXECUTION 
! >$ 
! :> $ 
! >S EXAM PL E N. 1 ALPHA=.5 Cl=30 
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( 

( 

' ·. 4 
t . . · + 

: :· ~-: At. : M t-'-1 t: · •:A;:-.· 
EXECUTION ~ T ARTED 

F"f-!ASE 

INPUT ALP HA Q 
: >(< ·'. NULL LI NE ENTERED >" ·> 
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B E G I N S 

IN~UT A~ . E THE MATP!X A AN D VECTOR B DEF!~~D ? IY / N ) Y=l N=Y=Q,y 
! >ALF'HH=. ~' 

( : > Q=3C-
: ><<< NULL LI NE E NT E R E ~ 

( ('i P. 

***~- *~ * ~ :• ... *:.; 
1 - . - 1 1 (~ 

{ 
, "! c - . ~ .. ·-· 

.c; ' - ' · ~ e· . •,· 

INPUT ARE DAT~ Q~? ( Y/ N) Y=l N=Y=O, Y 

l = 

(1 ;_: G ri C: N T :~ : 

l :+: .. :i l :~ ' * ~ :~· .•.• * j * :+" 

1 - 1 'i 1 <7" 
,.., r , 

- • --- 4 1 5 ·- . ·=· • 
1 - , c ~ .·.• -' l . 

( ~ISC~E ~ PHS ART!rc 

·- C ~, c: . ....... ,_. 1 0 
( 1 c 

~ \,.,.• 

( 

~ ~ EMOR Y EXHA UST ED - UNMAPP I NG LI NKULES* 
( f UNLOAD LOAD ED LINKULES TO INCREASE MEMORY * 

( 

( 

( 

( 

c 

( 

( 

I T E F~ f: B TF: 0 0 T S 
:+·*:q p · :+ :tU'. it:r 

'i t 02'.228 1 
.10 4 68 

2.8982 
t. 

F:ESUL TS AFTE R I TER = @ ITERATI ONS 

CON VEF:G CF' UF1 

********** ***** 
9.2796E-10 39.03 

XPR IME OLDX 
:+: * l k *" * ~: * * ;;: ******* 

.279 0 8 3. 7353 
• ~~ 7·77 3.0753 
"')~ C"--

• ._ .:.. ..J.;; I 3.0164 

CMIN 

******* 
2.07E-9 

CMA X 

********** 
2.3997E-16 

DUAL BE<TROOTS 

********** ******** 
6.9095E-16 .023915 
4.9753E-18 +1279 7 
S.4213E-18 .297 

.. ~ - .. 

INTER I OF' 

******** 
.27908 
.229 7 7 
.2253 7 



( 

( 

( 

--
( 

5. 67e 9 E- 11 C 
1 .54t 6E -1 0 2 . 07 E- 9 

F· H A S E 0 N E E N D S 

T !.J 0 B E G I N S 

I NPU T I 2 THE P RGFL~M A ~IN =l OR A MA v(M ! N=- 1 ' ?, MIN 
! >MI 1 .. 1 

MI N = l 
: ><<~ N U L L L! NE ENTE RED , · · 

(...; f: [: 

·t ·t :fi :p 
l * p : . ., 't 

* - ' ::: 1 ' :? -r-:· 1 '1 l 2 C:· -· 
.(; - 1 "": --

·~} 

1 ~ E~SRY E X~A~eTE~ - UN~A~P ! NG LI NKUL ESi· 
i L.: tL G ; , [; L 0 Vil [ f' L I N t< U ;_E S TD I N CF: E f'..; 2 E ME M 0 F: Y >;. 

:~ "'IE M. •J ~ : '( E X !-2 ~UST Eli - UN 1"' A ~· F' I NG L I N n.J LE 2 t 
t UNLO~ [ LOADE D LIN ~U LE S TO INCREA SE ME MORY~ 

t MEMCRY EXHAUS TE!' - UN~ A Pr I NG L!N KUL ESt 
l :_: :-1 L Ci ; , ! ' L 0 k [I E r:; L I I ~ ~< UL E 2 -;- U I t': :: F: E A ? E M E. M Ci 1:: Y ;: 
1 ~ E ~CPY EXHAUS TED - UN~AP P I N~ L IN~U L ES* 

* ~NLO ~ [ LOADED LIN K~ LES TO I NCREA SE MEM O R ~i 

*M EMO RY EXHAUS TE D - UNM APP! NG LI NKULE S* 
l L.:f·! (__ 0 ~: D L 0 (-;DE D L I N !..:!_!LES T 0 I NCR EASE ME M 0 F: Y :t· 
~OT ENOUGH ROO M TO L O A ~ L!N KU LES. 
UrLCt ; :!' SOM ::. L It~l \ U LE S AND TF Y A G r~ H-i' 
tW ERROR DE TECT ED IN LINE 32.0 0 OF PH A S E T ~O 

** CALL ED FROM LI NE 6 .0 0 OF KAR MA RKA 
ERR OR TERM I NAT ES EXECUT I ON 

*M EMORY EXHAUS TE D - UNM APPIN G LIN KU LES* 
"( - * UNLOAD LO ADED LIN KULES TO I NCREA SE MEMORY * 

( 

( 

LIN KULE_ 

******** 
LIN KSTA T 
TA BULAT E 
RESTOF:E 
CPU SECON 
NOROWS 
NOCO LS 
DIAG M1H 
T R ~1N S F' OS 

I Nl,1ER SE 
UMA T 

LI NKU LE STA TIST IC S 

COUNT _ 

** ** ** 
::2 

62 
1 

24 
883 

32 
8 6 4 

4 3 25 
8 6 4 
870 

***** 
16 383 
235 5 1 
21503 
1279 9 
12799 
1279 9 
15 359 
13311 
17919 
13311 

LI BR AF:Y _ 
**l'***** 
LI Nl\ ULES 
LINKULES 
LINKULES 
LIN KULES 
LINt\ULES 
LINKULES 
LIN KULE S 
LINKULES 
LINKULE S 
LINKULE S 

S TAT US_ 

***~' *** LOA DE fl 
LOADED 
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ND F: ~J; :... 

SUM 
( E I iJ !:: N \..' A L 

GET 
H ;:: t~ ·:::.- E F 0 r:; 
!': I ND 

JOU RNi-iL.. 
~; E F'T 

: :··CHECK F 0 I NT 
: >GU!T 

8 .~ . .; 
Et.4 

24 
1 9 

6 
1 ~ ... ·-· 

C' _, 
r l 

-..'.! 
~ · AF 

. 33: l . 
17 71 . -· ._, .... 1 
4 09S? 
:'C·S·S: 1 
13::;1 1 
1 :7c;· 9 
1 - ,.., ...... -• ,,,c....:..: 
14 8 4 7 
20991 

I ~O 

( 
SPAC E U~ED 14 r Now~ 

( 

( 

( 

( 

--
( 

-· 
( 

( 

( 

(. 

( 

( 

L ! N 1:; U ;_ ::. :: 

LI NUJLES 
L ! N~ ·: uL E F 
L! N~· :_! LE ·:;: 

LI Nt: U:..L ~: - 24 -
Lim; ULE: 
L I ,~:: U ~- E ~~ 

Lr m·: L1 L:::~ .. 
L IN I< U:.. E '.-· 

'· 



~ .. : •: · ~· .. HH--=~ET~WQ~. ----­
EXECU~!D~ 2TARTE I· 

--

.· 

( 

( 

( 

( · 

( 

( 

( 

( 

( 

F H A S ~ T la.i 0 B E G I N S 

! N~~T 12 THE PR0ELEM ~ MI~=1 OP A M~ XCM IN=-1 > 7, MI N 
: ". ~I~; 
M ! !\ = . ·. . .. · .. ·· ... · 
*· u· ~ 

1 -
_ ') 

4 

N'" ' 
~'L L 

:=-; 

:n * • ·~ 1 ~ 

.:, . 
1 - 1 

L I N E E N T E R Ef' 

2 ~ 

·~ '* lL :t 
. . ' ~' 

.; 1 ~· 6 
~ 

• .. · 1 5 r-

.. 

·J ,01: ·?~ 1.~: 

"" 

1 c ..... r 1 ., " ... _, -~ =· "'"; 
~ .. ,..., : -

. .:_, ·=· .:,: . ' 

*~ ~ M : pv EX ~A0= TED - UNMAF~ I NG LIN KU LE2* 
~ :_1 ;,; :.. Ci 1: , : ' L Ci Vi' E [l L I r~ I< L: L. E 2 T 0 riff F: E ASE M EM 0 F: Y l 
t M E~JR Y E XHA~~T E~ - CNMAP? I NS L! N~U LES~ 

* ~~ LG ~ ~ L O~~E~ LIN KUL E2 TJ !~CREA 2E MEMORY ~ 

::4' :_q\ L Ci,'.: I LG ?; r: ET L I N t·; lJ:.. E = T C! ! N er: E ~: ~ :: ME M 0 r y ~~·: 

~~E~JRY EXHAC =TED - UNMAPP ! NG LIN~UL E S t 
l :_: ~~ L 0 (: : : L G (-:[:ET L nn: u LE ·= T 0 : N c: F::: h s E ME M 0 ;:· y >~ 
l~ E ~OPY EXHA0ET ED - UNM AP PI NG LI N~UL ES* 
_. LHL 0 A I ' L 0;.; [ · E D L I NI< U L E 2 T C: I N C ~: E r., S E M E M 0 F: Y ~'. 

~ ~ E MORv EXHAU STED - U~M~P~!NG L !N~UL ESi 

~· U 1,:;... G ;: I; L Cl h DE[' L I N 1:; UL E 3 TC I tJ C' ;:;; EA;: ;:: ME MD::.: Y * 
;:-.: [~: U L T<.:: AFT E F: I TE F: = g 

C 0 l~\1 E F.:G 
::f' ll****l l 
:::: . 14 77 :::-~ 

CP!JF:.> 

***** '* 2 73vO S:· 

CMIN 

**'**** 11.187 

ITH: AT IG NS 

CM~~: >'. 

***** 11. 2 ':i) 

Xf' F.: IME OLD :< DUAL E:BTRODTS 

****;f'**** *:·+::+:**:U:** ****l***:** **:******* 
.35 97 4 3 . 5993 -1.811 8 1.3373E-5 
• 006(',:.>2:: • Oc.0253 .4492 9 '1C---,4 1 

+ .:.... \.o.~ / l "' 

5.5484E-4 .0 0555 14 1,4214 • 7134 7' 
.6086 9 6.0901 .0024189 5. 000::. 
.024 987 0 

F' H A S E T W 0 E N D S 

MANUAL MODE c !_$ 
:_$ 
:_s EXAMPLE N.1 ALPHA=.95 0=30 
: - ~: 
!_$ 
! _KARMAF.:KAF\ 

( EXECUT ION ST ARTED 

- 25 -



--

-· 

F H A S E 0 N E BEGINS 

: :. ·O -26-

! >< <· ~ NULL LINE ENTE RED >>> 
I NPUT APE TH~ MAT RIX A AN~ VECTO~ B DEF INED ? CY!N> Y=1 N=Y= O, Y 

y = 1 
( ' ! ><<< NULL LIN:: E ~TE R EJ 

( 

( 

( 

( 

( 

( 

( 

( 

( 

f 

( 

( 

( 

( 

( 

A F-
*** :t *·:q ~· t.:t :u : 

1 -1 2 . 1 " J. '..' 

" 4 . ~ 
,;.. :.· . l =· 
<( l -- 1 • ... : 1 r ; 

·-

I NPUT APE DATA OK? (Y/N) Y=l N=Y=O, Y 

y = 

1 - 1 2 
,. . ~ "i . '··' 

-· . 4 ... ·:.: . ·s 
1.i - . ( /; - ' -

DISCREP RH2 ART!FC 
~ft*~** *** tit#* ~ 

-<;;· .25 1 0 ' .. ) 
-1 6 .~ 1 2 0 
-14 15 0 

I T :: ;:; E .. r H ; [! ~ T ;;. 
ll:f-~ ** :q :p :t"t 

4 .0~4 ;1 1; 

6 

.1253 6 

. 333 0 1) 

C· 

RE SUL TS AFT H~ ITEF: = 8 ITE F: ~i T IONS 
CONVERG CPUFl CMIN CMA X 

********** ***** ********** ********* 
6.1145E-11 11.84 1.3 701E-10 1.233E-16 

XPRIME OLDX DUAL BBTROOTS 
******:**** ********~* **********: ******** .27783 3.7353 3.5512E-18 .024637 

.23324 3.1358 2.5692E-18 .1:>645 

.22886 3.077 2.7694E-18 .29362 

.24148 3.2466 4.0424E-11 6 
1.0191E-11 1.3701E-10 

.018595 0 

.. ' 

'. 

INTER I OP .:'. ~ . 

**i***** 
.27783 
.23324 
+22886 
+24148 
.018595 



I' 

( F· H A S E 0 N E E N D S 

( ' l.:,l 0 'BEG!N 2 

IN PUT IS THE PRO ELEM A M! N=1 OR A MA XC M!N=-1) ?, MIN 
( : >MHi 

( 

( 

( 

hIN = 1 
: >·:<·: N ~LL LI NE ENT ERED · · 

I ~ F 

l*** ***l "f'*, ;-p 

1 -1 
- '") 

•i 

I TE F: 
l "i: "f ~ 

~· 

-

~ 1 1 ·:i 
1 4 1 8 

- (· J c:-- J.. ._: 

BE"TF:OCTS 
* * * :a :t ·~ :t * ~ : 

r­
. .J 

I"\ r. I .. 1•, .a. ,o-. 

f \..•' ·~: 1::' .!. L.:. .( ~ ·.:-

c 

* 3 
' c 
~: . ' 

t~EMC~Y E X~A~ST E D - UN~APP I NG L! NKU LE S* 
* ~NLOA~ LOADED L! NKUL ES TO I NCREA SE MEM ORY* 

( t ~ E~ORY EXH AUST ED - UNMAPP I NG LIN KU LE S* 
W ~NLOA I · LOAD ED LI NKULEE TO I N: REASE MEMORYt 
t M E ~O~Y EXH ALJ £TED - UN MAPPIN G LI NKU LES * 
t UN LO AP LOAP ED LI NKU LE~ TO IN CR E~SE MEMORYt 
*M EMO RY EXH AUS TED - UNMAPPI NG LIN KULE S* 

( 

( 

( 

( 

( 

( 

( 

(. 

( 

( 

l u IL 'J ;'; r1 L G A DE I' L I N ~ ·u ;._ E s T C1 I N c F: E A 2 E M E M 0 r: y l 

p - ~· ··· ~~ ·. ::.. =- ~-· '._ I :::. 
• - T ~r- . 
H r , t:. t \ ITE E 

CON\.1EF:2 CF' UF'.2 

****l*·*'*** *"'***** 
- c- 0 415E- 10 158 • .:. 1 ~· . 

XFFdME OLDX 
*: ***~' l:.t:t :t l : * * * * * l l ~· 
5.2287E-8 1.839 7 E-7 

.0099208 .034906 
2.7034E-9 9.5121E-9 

.9190:? 3.233 6 

.071053 0 

F' H A S E 

MANUAL MODE 
! _SUM ( XF'~:IME) 
SUM<XF'F: IME) = 1 
!_JOURNAL OFF 

= 11 <;· !TE RA1 I ON ~: 

CHIN CMt-;X 
:tt* :P* *"*•**-* 
. 20944 . 2094 1l 

DUAL P.E:TROOTS 

ll*******:* ~ ~" * * ~" ll'.ll'. ~ · 
-2.828 1.54E-5 

.70701 .18173 
1.0509 3.3474 
:.t:.272E-8 ~1 .644 7 

T W 0 E N II S 

- 27 -
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EXAMPLE N. 2 A (5xll) Max, Unique solution 

Phase I Phase II Total 

q Iter CPU Iter CPU It er CPU 

. . 
Simplex .48 

Karmarkar .25 40 111 197.88 85 149.39 196 447.27 

.50 40 50 83.52 39 67.87 89 151.39 

.75 40 29 49.65 27 47.09 56 96.74 

.95 40 converged to wrong point. infeasible 

.90 30 18 29.94 14 23.18 32 53.12 

.50 30 41 73.28 23 39.13 74 112.41 

.50 50 60 107.44 200 348.16 260 455.60 

.85 50 converged to wrong point. infeasible 



......... -----------~ ' ~ ( ' -·· ~) 

! - ~i 

:_i EXAMPLE N. 2 
( • d . . - ... 

( 

~~fv I ~~L I~ LINE ' GET MA XX !M~LE X " COULD NOT BE FO UND 
: _ G E T M A X S I M F' L E>'. 

( :_MAXEIMPLE X 

( 

~ 1 C: ~ ,~ ST AF: TE r· CJ C , ,:,, • E , 0 ! FF.; ! "'. ri L = F , I: Li U ;, :.... =-I; :· = 1344 00 

( 

( 

( 

I-
q ; i :t- :H: 

~ C· C- ·=· ( ! C-

( '. - { 

( 

c: 

317:1 
•,) 

C· 

;':-::·~7i::: 
I-· - · - ... ! 

1os .~. o 

t: 

DI1U ?d_ 
:i :H l' l :f 
1. 6C·0 4 
1 • 5:::: 4::: 
1.45 1t 
1. 1 G'.2 5 
" r . c·· 
.i • '"- ' .. _! 

CF'ULF' 
***lll 
.4 7998 

A LF' H .; = • '.:.'. 5 Q = 4 0 

-. ! - ~: 

.· 
( :_KARMARKAR 

( 

( 

EXECUTION STARTED 

F' H A S E 

I N F' U T A L F' H H C: 
! >ALF' HA = , 2 :; 
! >0=40 

0 N E 

: ><<< NULL LINE ENTERED >>> 

B E G I N S 

-\.n 

- 29 -

( INPUT ARE THE MATRIX A AND VECTOR B DEFINED? <YIN) Y=1 N=Y=OrY 
! >Y=l 
: ><<< NULL LINE ENTERED >>> 

A B 

***i***l*************************************** ****** 
( 1 1 1 1 1 1 1 0 0 0 0 100000 

1 ~ ,5 1 '.:.'..5 -.06 -1.05 1 0 0 0 -5000 
1 3 ,5 1 2 -.06 0 -1.05 1 0 0 -5000 

( -.5 2 .5 1 0 -.06 0 0 -1.05 1 0 -5000 



( 

( 

( 

( 

f 

{ 

( 

( 

( 

( 

( 

( 

( 

( 

·. 
( 

.· 
c 

( 

( 

c-.. 

( 

( 

-~5 1 .5 1 _ ,.., - . Ol 0 0 0 

I NFU T ARE DA TA 0 K7 CY/ N) Y=l N=Y= O, Y 
! >Y=l .. . · .· ... . ... NULL LINE ENTERED 

-1. 05 1 -5 0'::·.':) 

AUG MENT A 

**** **t*********** *•** **'***********'****************** 
1 1 1 1 1 1 1 0 0 0 0 99999 
1 2 .5 1 ~. s -. ct -1. o s 1 0 o o - 5 0 0 0 . 6 
1 3 .s 1 ~ -. o~ o -1. os 1 o o - sooo.7 
- . 5 2 . ~ • c -. 06 0 0 -1. 0 5 1 0 - 5 0 0 0 .3 
- . 5 1 . :: 1 -~ - . 06 0 

DI SCREP RH2 ARTIF C 

' *~ ***** ****** *****t - 99?9° 100000 0 
5000 . 6 - 5000 0 
50 00 . 7 -5 00 0 0 
5000. 3 -5 000 0 
5000 -5 000 0 

0 
0 
0 
0 
0 
1 

0 C· -1 . 0 5 1 - 50 00 

---~~RNINC: I NVERSC OF BBB MA Y NOT BE SIGNIFICAN T 
--- MATRIX RANK I S AP PR OXIMATELY 3 DIME NSI ON I S 6 
-- -WA RlING : I NV ERSE OF BBB MA Y NOT BE S I GNIFICA NT 
-- - MATR I X RAN K IS APPRO XIMATEL Y 3 DIMEN2ION I S 6 
-- - WARN ! NS! I NV ERS E OF BBf MA Y NOT BE SIGNIFICA NT 
--- MATRI X RANK I S AP PROX I MAT EL Y 3 DIMENSIO N IS 6 

IT ER BBT RO OTS 

**** **************** 
4 2. 002 3E-4 

2. 54 Q6 E·- 4 
3. 68 44E-4 

.002 6 5 7 :.J 
13 

70 9 8686 0 

---WARN I NG : INVERS E OF BBB MAY NOT BE SIGNIFICANT 
- --MATRIX RAN K I S APPROX IM ATEL Y 3 DIME NSI ON IS 6 
- - - WAR NI NG: INVERSE OF BBB MAY NOT BE S IG NI FI CANT 
-- -MATRI X RAN K I S AP PR OXIMATELY 3 DIMENSION IS 6 
-- -WARNI NG : INVERSE OF BBB MAY NOT BE SIGNIFICAN T 
- ~ -MATRI X RAN K IS AP PR OXIMATELY 4 DIMENSION IS 6 
-- -WARNI NG : I NV ER SE OF BBB MAY NOT BE SIGNIFICANT 
- --MATR IX RANK I S APP RO XI MA TELY 4 DIMENSI ON IS 6 

- 30 -

-- - WAR NING ! IN VERS E OF BBB MAY NOT BE SIGNIFICANT 
-- -MA TR IX RAN K IS APPROXIMATELY 4 DIMENSION IS 6 

. 
.. -> . 

-- -WA RNING! INVER SE OF BBB MAY NOT BE SIGNIFICANT 
- --MAT RI X RAN K IS APPROXIMATELY 5 DIMENSION IS 6 
*MEMORY EXHAUSTED - UNMAPPING LINKULES* 
* UNLOAD LOAD ED LINKULES TO INCREASE MEMORY* 

RESUL TS AFTER ITER = & ITERATIONS . J:1t-llLI f>1 



( 

( 

( 

( 

( 

( 

·. 
( 

.: 
( 

( 

( 

cc~~E~0 c pu c1 CM! N C M~ X 

-~~*t~~f* *~~** *•***j * ****** 
t. 709 ~~-5 91.02 . 0827 42 .4 610 9 

x ~;!ME OL~X DUAL BPTROOT2 INTER I OP 
tii l ~i~~~ ~ ~ti~~-*~*~ ttttttttt tt*ttt tttt tttftt~ ~* 

• o::. :::.·7::, 
.0 0: .~':1 t:'. 

• 101 :::~ 
. 357 4 S-' 

57l . ?C:.. 

41 2 . 77 

'17 ·~ ~1 -- · -··-·· 
1.::'22.~ 

572.1 . 4 
3 .:c-:,:;: 
1 C:7 C ": . ...... . .... 

Q 0 c i -~ '-- .. . . ._. 

5. 1546[- 6 
4. :?C·76 E- 6 
3. ·:-·.~· :'.::lE - : 

5.0734E - 5 
1.1'.:12tE-4 
4.:331E-4 
.OC> 17~4t 
= ~ 7 7 ,. , .... -· . 

-

.035 975 

. 00 765 62 

. 0 25746 

. 0 1516 3 

.G173S'1 

.101:::. • 

.35749 

.::3 c, t~ 

.0 985 

r. C'" • r. iJ. -. - \ .. ' _ . .... - ., ' 
. ·:

15404 7 
5 t 6 7 (11·1 ~ - t 

. .• .~ E i: H 0 N E E N D c 

I' .~ E r: ~ -=: T 1.;: 0 P E G I N S 

l ).: ' :_: ; • _ T ;.-: E F· R G B L E M A M I N = 1 0 F: A M A X ( M I N = - 1 ) ? , M I N 

c- ~ 

t _. -

'"} 

t'"' , ._· ~ 

BBTF:OOTS 

**'******** 4. 58'.:13E- '.:j 
9. 2669 E-:.: 
4.13 0 2E-"1 

. 0017 464 

.305 8 
l::::. 023 

t~EMORY EXHAUS TED - UNMAPPING LINKULES* 
i UNL OAD LOADED LINKULES TO INCREASE MEMORY* 
*MEMORY EXHA USTED - UNMAPPING LINKULES* 
*UNLOAD LOADED LINKULES TO INCREASE MEMORY* 
-- -WA RN!NG ! INVERSE OF BBB MAY NOT BE SIGNIFICANT 
---M~TRIX RANK IS APPROXIMATELY 5 DIMENSION IS 6 
-- -WARNING! INVERSE OF BBB MAY NOT BE SIGNIFICANT 
·· - - Vi ~ TF: D : R AN !;; I S APP R 0 X I MA T EL Y 5 D I M ENS I 0 N I S 6 

-5 000 
-5 0C·O 

· ~.. . .,. \ 

- 31 -

c 

C" 

·-' 
1. Ot. 
0 
0 
( ' 

0 
1 • () 5 



_. .... ~--------~ 
( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

-. 
( 

!' 

( 

( 

( 

c 

( 

( · 

------- J.:ft-£.u m 
RES ULTS AFTER ITER = ITE RAT IONS 

IEXI l-eW 
co;,: :,: EF: G CF'Ui:": CM! lj Cl-';;;>: 

i tiitl~**j *j~'* •*j*** **** **f 

x;:·::: : ME 
i~.- -i .. ~~).::j 
1.3633E -· -t' 
1 , 1 76 5 E -- !:: 

. 017775 
4.7343E- 5 

oc1-:1 
+ r "wl"" -• 

.,. ...,. .- r 

. - ~ :.. ! 

F· H ri S r-

'.; :· ci 
c:- = 

0 i... r- x 
~; il n n ·:ii ~ -

H S ~ 

,· 
I 

I 

\ 

I 

DL!AL 

~ ~- n ~'*:ii ·n 
·- 1.: .~. E: 4 

- 1 • ::: ~ ( · .~ 

-.3 047 9 
-. 274 4 -:: 

-::. 45 t: ::>E ·-4 

\ 

/ 

T W Q / 
I , 

I 
.• 

' 
\ 

/ 

BE:TF.:OOTS 
'lll*j .:+ li~ l :n 
3.: ;·:::: t::-11 

{' 1-;'1""' 7 • J ... . ... - .. 

3.:t" 7 4E-9 

4.83 7 E-v· 

1 '1 
· ~ . 

I 

I 

/ 
I 

E N. D S 

E· ~. G I N S 

: :· U :_: ~ :_ L. IN E ~N T E FE Ii :· 

\ 
\ 
' 

- 32 -

J 

:::~;;: · i_;-;- ;1;:·::: ;~~ ::: M,A'Tr:: :x H MHi 1.; EcTo r:. r'. \ 'EFINED? \Y / N \ 
: ;< ~ -· NULL LI NE EN TER ED >>> 

Y=l N ~ Y = ·:· ! v 

/ 

.1 (1 ~ 
*~********'fr*'************************ " ******** 
1 11 1 1 1 1 0 0 0 0 
1 2 .s . 2.5 - .ot -1. os 1 o o 
1 : . s 1 ~ -.06 0 -1.05 1 0 
-.5 2 .5 1 c -.0 6 0 0 -1.05 0 
-.5 1 . 5 , -2 -.06 0 0 0 1 

INPUT ARE DATA QK? CY/ N) Y=1 N=Y=O, Y 
! ~< < < NULL LI NE ENTE RED 

B 

****:* * 
100000 

-500 0 
-50C• O 
-5000 
-5000 

AUGMENTA 

********~********************************************** 
1 1 1 1 1 1 1 0 0 0 0 99999 
~ 2 .~ 1 2.5 -.06 -1.05 1 0 0 0 -5000.6 
- 3 ,5 1 ~ -.06 0 -1.05 1 0 0 -5000.7 

. 5 2 .5 1 0 -.0 6 0 0 -1.05 1 0 -5000.3 
- .s 1 .5 1 -2 -.06 o o o ~1.os 1 -5000 



~I:::PEP RHS APTIFC 
( t~t 1 ti* t W***** ***·~~ 

- 0~~~ 9 100 000 0 
,. - -.. -. .· 
_ . t_· ._ •• _ . ., i:: 

·- ,. .· ~ -' • • t • • .. . - . ~ . (_ t __ , 

,. .... ,., ,. -, . . . . . . ; . 

0 

( ,'\ 

( 1 

- - - ~.; ;:;: ~: ! \: S : H~ :,: ::: :;: :: :: r . ~ I' Fr:. MA v NJ T BE SIC: N r;:· IC. ANT 
( - - - I.':;. ' ;::: I ): F: .:.: 1,: :·: IE Ar: r R !:: >:I M (-,TEL.. Y 3 DIME/,:::: I C. 1 ~ IS 6 

---~~ ::~~0~ ! I~V ~ ~ E E OF EEE ~A Y NQT BE 2I~N ! F ! CA N T 

- - - M ,":: r. I Y: r: i!: (I !< l ? AF· H : 0 /. I MA: ELY ::! f' I MENS I 0 N I S t.. 
( ·- - - :...: :.. :: ,, : •; :; ~ : ~; : ) :: :::· ~. E 0 F f: f' E M :4 v N C T P E ~ I G N I F I C A N T 

- - - )•, .:. ' F: : .>. :~: ;.; lff I 2 1W F' RC' X I "'1 ?: T E L.. Y 3 D I ME NS I 0 N I S 6 

:T ~ ~ S?T~CJ7S 

~~~. f4j~~ttt•t~#~tt ~ 

w :. 00 23E-4 
( ~.5496E- ~ 

( 

( 

( 

( 

( 

( 

- ... - :..; .:.: ::: '; I 1; '.:" : I 1'.i ') E :=: ::· E 0 F f: f . -;:: MA Y N 0 T '£; E S I G N I r:: I :: A NT 
.. ...... ·- i.., .:. : ; F. I> F (-;t~ !:: I S AF F' F: 0 X I MATE i..... Y 3 [I I MENS I 0 N I S 6 
.. · - :..; : : :·; ~ ' : :: : I 1,; :,1 E ::: ::· ::: J F E-: 1 E: M A Y N 0 T f: E S I G N I F I C A N T 
.. .. .... - t':t'=' :::: I ':> F: A r·.:t:: I 2 HF' F' r: 0 YIM ATE ;_ Y 3 DIME NS I 0 N I S 6 
.. . . .. .. i,.; ,~ , c:f; :;: >;·~ : !N 1.:c::-: :::E Ci F Bf:E-: M.;Y NOT I' E SIGNIFICANT 
.... .. .. - M ?: Tr.:: L '. ;::.: (-d,' !'. I S AF';:: F: 0 X I MATE LY 4 D I MENS I 0 N I S 6 
-- -W~~ ~ I~ 3 : I NVERSE OF BB B MAY NOT BE SIGNIFICANT 
- - .... h :.: T r-· : > F: At~ lO: I 2 AF' F' F<: 0 X I MAT E LY 4 D I ME t~ S I 0 N I S c: 
-- -~A~~:NC: !NV~RSE OF BBP MAY NOT BE SIGNIFICANT 
.. - - ~i ;.. : !.:I >' r: ;..:-11 :; I '.=· H F' F' F: c )'. I MA T E L y 4 [I I M EN s I m~ r=: 6 
---~A R~ ING: I NVERSE OF BBB MAY NOT BE SIGNIFICAN T 
- - - Mr-: TF: I X R ~; N i< I S AP F' R 0 X I M A TE L Y 5 [I I ME N S I 0 N I S 6 
t MEMDRY EXHAUSTED - UNMAPPING LIN KU LES* 
i UNLO~D LOADED LIN KULES TO INCREASE MEMORY* 
*MEMORY EXHAUSTED - UNMAPP ING LINKULES* 
* UNLOAD LOADED LINKULES TO IN CR EASE MEMORY* 
*MEMORY EXHAUSTED - UNMAPPING LIN KUL ES* 
* UNLOAD LO ADED LIN KUL ES TO INCREASE MEMORY* 

RESUL TS AFTER ITEF: = e ITERATIONS 

CONV ERG 
l*:t:**** *** 
E.9 19 9E-13 

XF'F: I ME 
*'**'*l***'*':* 

.03/ t.11 

.0 076104 
• 0::?602 6 

CF'U F 1 

****** 
197.88 

CMI N 

********* 
1.2001E-8 

CMA X 

*********** 
-1.6341E-12 

OL11X {IUAL BBTROOTS 
* * :~ :+: *: * * * * * * * * *********** *****:***** 

6578.5 -1.8313E-17 4.771E-5 
1331.1 -1.5012E-17 1.0225E-4 
4552 -1.1008E-17 3.7521E-4 

- 33 -

IN TER I OP 
*: *****~* * 

.037611 

.0076104 

.026026 



. . 

·. 

.. 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

{ 

(" 

( 

( 

c 

(·, 1 c-: ; c '; 
i .... ... - - . -

•. :·· 1 7 244 

A C'. ~. L- 1 ' I • \' __ __ _ 

!:..8tl~E-14 

2t ~ 7 t :!. 

2121 
18 9 4::: 
t .::: E: :::. ::: 
4 (' 1:: 
165 29 

9 U?4. 7 

90 46. 7 
1.:?001E-2 

0 N E 

F H P. S E T W 0 

r<t-.. = -- 1 
L I N :;: E N I E F: !::P ·· .. ·. ·· .. ... • ' .· 

-7.104SE-12 .0 01 34c4 
-6.31: 7E- 18 . 004445S 

7.18'1E-15 13 

E N [' :: 

B E G I N 2 

('. ~ c-: 1 ~ ""} ' - ... - .... -
.017E4 4 
, 1 OE.3 

"'l'CQ'j-;' 
9 - · ~'' - ·- · 

• 22 9 4 ':::; 
+ ( 1C· 4 5 

.051 723 
5.1976E- 7 

A B c 
*l:it ::f)f jf~~•tW~j~ff*ttttt**tft****f*t******t********** **tttt 

] 1 l 1 1 1 1 0 0 0 0 100000 
1 

-
c~ . -
<::: . -

ITEF 
rt :; t-

~, 

~ 

'") 

. 

c . '") c~ . ·-' . 
c 1 ~. . ..! . 5 1 0 
c 1 _, - ":• 

P.BH..: OOTS 
:4:ll~:(~t· :tt :+ 

..; • 3 :: 7 2 E -.;:_ 
S .4421E-5 
3.7146E-4 

12 

.00 1367 

.0047018 

--
-
-
-

I 0t - 1 . (' :: 1 0 0 ... . 06 u -1 . 05 1 0 . ("1 .: . 0 ( · - 1 05 1 . I ... 
r·. '· ( 0 _ . ._, 0 .. 1 

*MEMORY EX HA USTED - UNMAPPING LINKULES* 
*UNLOAD LOADED LINKULES TO INCREASE MEMORY* 
*MEMORY EXHAUS TED - UNM~PPING LINKULES* 
*UNLOAD LOADED LINKULES TO INCREASE MEMORY* 

RESULTS AFTEF: ITH\ = § ITERATIONS 

CONVERG CPUF2 CHIN CMAX 
*********** ****** ****** ******* 
-7.9291E-13 149.39 134400 -134400 

(i 

0 
0 . 05 1 

<9k 

XPRIME OLDX DUAL BBTROOTS 

******'** ************ ********** ********** 

-5 00C- 1 1. 
-5 000 4 
-5 000 t_, 

-5 000 5 

0 

" . ' 

( .18871 31721 -1.6004 3.5052E-5 

- 34 -



-. 

( 

( 

( 

s t :1: ;.4 [ - 7 
1. C:2 08 E- 7 
::. . 15 1 4 E- c 

·-) ( 'o .:_ ,' ' L , 
t ....... " - • -

4 . 7 4 ::::-:-7 
.o t ..; .:-.::·7 1 0S6C'· 

5. 4 0C. : E- ' 0 
( 

( 

. ,. . - ;: 

{ . - . 
f - ~ 

( ' - . 
; - ~ · 

. ~ ·--

M:iri:: - --

( : _ K AR M~ ~ ~AP 

E X ~ C~T!O ~ STA RT E ~ 

. 1 43 27 

. c.:: ~ :2 87 

. 0 1 935 4 

• 079 /'2S 

D N E 

~ . ·. ~ .. -· 
r : = 4 .~. 

-1,4:.1 6 
- 1 t 102 5 
-1 t (1 5 

'1.2 3 :2 7 E-? 

T W 0 

D.= 4 0 

E' E G INS 

' : NU~L LI NE ENT ERED >~ · > 

l.8 '97E - 4 
7.444E-4 

. 00 16907 

1 2 

E N I' S 

~ '"': E M ;:: F: Y E X H 1~: 1...! ;; T ET - U t~ M A FF' I N G L I N t< U L E S *. 
*l~ L QAD LOADED LI NKU LES TO I NCR EASE MEMO RY* 
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( I~c u1 AR E THE MA TRI X A AND VECTOR B DEFINED? CY / N) Y=l N= Y=Or Y 
~ -< < < N U L ~ L I N E H H E F: E D 

( ( ; I·: 

*'********************************************* *****t 
1 1 1 1 1 1 1 0 0 0 0 100000 

( 1 ~ .5 1 2.5 -.06 -1.05 1 0 0 0 -5000 
1 3 .5 1 2 -.06 0 -1.05 1 0 0 -5000 
-.5 ~ .5 1 0 -.06 0 0 -1.05 1 0 -5000 
-.5 1 .5 1 -2 -.06 0 0 0 -1.05 1 -5000 

INPUT ARE DATA OK? (Y I N> Y=l N=Y=O, Y 
( : ><< < NULL LI NE ENTERED >>> 

AUGMENT A 

( ******************************************************* 
1 1 1 1 1 1 1 0 0 0 0 99999 ' . 
1 2 .5 1 2.5 -.06 -1.05 1 o o o -sooo:~ 

( • 1 3 .5 1 2 -.06 0 -1.05 1 0 0 -5000.7 
-.5 2 .5 1 0 -.06 0 0 -1.05 1 0 -5000.3 
-.5 1 .5 1 -2 -.06 0 0 0 -1.05 1 -5000 

( 

DISCREP RHS ARTIFC 

******** ****** ****** 



( 

( 

( 

( 

( 

-. 

( 

( 

( 

( 

( 

r--,.., ",... , 
_11_• 1.._ 1 \ . ' • C::i 
c- ,... ,... ,... -... 
._• t...· ·.._1\,' . , • 
,. ,... ,... ,... ..... 
- . ·._1 ' .... ' ._ • • .:. 

C· 
0 
0 
0 
r:. 
{\ 

0 

- - -1.JH r; NH~C:: : ! N1.'E::::£E OF PE'E' M?1Y NOT BE SIC:N!F I CAN T 
- - - M ?; T f;: ! >'. F: t'.-d~ !-. I 2 A;:· r:· F: 0 )'. I MAT E LY 3 [I I MEN 2 I 0 N I S 6 
-- - W~PNING: ! NV ER~E OF BBB MA Y NOT PE SI GN I FI CANT 
- - - M i'.: F : r>: F: A ;~ !': I S ,; r · F· F' C > I M ~; ' E :._ Y 3 I• ! M E N 2 ! [t r~ I S 6 
---WA~~lN?: I NVEREE OF FBE MAY NOT FE S !SN I ~ I CA ~T 

- - - M ; , T F ! Y. ;:;: 1~ t~ I· l 2 ~; r:· c· R 0 Y I 1-'i ,~ T E !_ Y 3 D I M E N 2 ! G t~ I S 6 

!T EP BBTR JO TS 

2.4 0~1E -.! 

:2 t 797CE.-- ·~ 

- - - ~~:::~!NS: l~VEP~E OF BB E MAY NOT BE SI GN IFICA NT 
- -- - I': :.., T ;:; I ' · r..,; t,' J': I S AF' F· F: 0 '/ I M {.,; EL Y ..; D I MEN 2 ! D l~ I 3 6 
•ME~J~~ E X~ AU S T E D - UNMA~P I NG LI N~UL E St 

* UN LOAD LOADED L! NKU LES TO I NCR EAS E ME MORYt 

;: '.::SU !_ TS AF i E F~ I TET = e ITE RAi I ONS 

C' Q N !_.I E r: c: c ;:· :_: r 1 c M !!>' c M Ax 

*~****~**t *** ** ******** ********** 
9 .44 7E- 9 -1.0 7 6E-1 1. 

>:.?~: I ~1 ~ OLDX t1UAL BBT ROOTS 
~· •: *'. *: :+: *: * :+: l * ~ : :+· ~: **:+: **: ** * * *********** * * * * * :+: * * * :+: .0 3 720E 65 57.4 -1.206E-16 4.888E-5 

. C·07 1708 12 6 3 .7 -9.9036E-1 7 1.0768E-4 

. 0 :6 00 4 45 8 2. 7 -7.3128E-17 3.6843E-4 

. 0 14 77 2602.9 -4.8477E-17 .0013169 

. 0 16949 2986. 9 -3.9347E-17 .0043418 

.1135 8 2 0 01 C. 8.5905E-15 13 

.35214 62060 
+22648 39914 
.09584 16890 
.055546 9789.1 
.054306 95 7 0.6 

5.3605E-14 9.447E-9 
5 .1584E-7 0 

F' H A S E 0 N E E N D S 

F' H A S E T W O B E G I N S 

- 36 -

I "' 
)~ 

I N T E F: I lJ F' 
****:+::+::+::+::t· 

. 0 3 7 206 

.0071708 

.026004 

.01477 
+016949 
.1135 8 
.35214 
.22648 
.09584 
.055546 
.054306 

S.1S84E-7 
i .. ~ 



:. 

I 1~ r :_: ' I ~ T !-i E: f ' F; 0 £., L ~ M A M I N = 1 0 R A M A X t M I N = - 1 ) ? , M I N 
: :· t" I 1.: 

( MI~ = -1 

( 

( 

( 

{ 

( 

t .. . . N ~ ~L LINE ENTERED ' • . ... ·. 

H B 
*4tWtt~t•w•ttw•tf~tftttt*****1*ttttttttftt*ttft tttj ff 
1 1 1 1 1 1 1 0 0 0 0 100000 
1 ~ .5 1 '.2.5 -. ot -1. 05 1 o o o -so oo 
- - . s 1 - -. 06 0 -1. 05 1 0 0 -50 00 
-.5 '.2 .5 1 0 -. 0 6 0 0 -1.05 1 0 -5000 
- .5 1 . s 1 ~ -. 06 c 0 0 -1. 05 1 -50 00 

( !T E ~ BBTROCT 2 

.... . q j ******:..-+ '*'* 

( 

( 

.. ,., 
' . 

c 0 ~ ·1 ~.1 E F: c: 
il.:l l ·•·tlll l 
- - "'! . ~::: SE -13 

..... " C"'4·;r -.:.c . ._: ~ .._ c.- / 

.~ I 3 (· t 3 E - 7 

CF'UF:! CMIN CM,:;>'. 
tu-. ·•* **··p ·;,q **:*U:' l l : 
·==· .. · . 2 7 1344 0 1 -1344 0 1 

OLDX DUAL 

ft*********l ********** 
31 7 20 -1.6004 

.061375 -1+5242 

.46925 -1.4516 
+10601 -1.1025 

etc 
BBTROOTS 

* *: * * * u · t u · 
3.505E-5 
1.9796E- 4 

· 7.444E-4 
+0016906 

3 .7856E-7 .063635 -1.05 .0051625 
~ 1.975E - 6 .33199 5.3167E-8 12 
( .4 0 6 1 9 68279 

.2 0805 3~9 7 3 

1.5639E-6 .26289 
( .0646 05 108 60 

( 

c 

( 

.13244 222 63 
5.4082E-7 0 

F' H A S E 

MAN UAL MODE 
:_$ 

. "' • _:r 

( : - $ 

r 

T W 0 E N D S ."· 1!·: 

11 
4 

- 37 -

1 • 0 C: 

C· 
-:· 
1 r .. r-. 
.!. • ·- · - · 



. ~ 

• - :r 

D= 4 ·:· 

( : - ~ 

( 

( 

( 

( 

( 

( 

( 

( 

• <! 
t - . , 

EXEC~T ! ON STARTE D 

F' H A S E 

Uff l1 T H l F' H ; ; (~ 

: :· · ALF' H A = . 7 :::: 
: > G 
Q :: 4 0 

0 N E 

!><< < NULL L! NE ENTERED 

- 38 -

E. E G I N S 

INP UT ARE THE MAT RIX A AND VECTOR P DEFINED? CY/N ~ Y==l N==Y =Q, y 
: : · < < < N U L L L I N E t; N T E F: E f' .. ·· . .. 

tt t~1 tttttt•~·*~tt•ttt*ttftt•tttttttttttttttttt 
• 11 1. 1 1 0 0 0 0 
1 2 .5 1 :.5 - .06 -1. 0 5 1 0 0 0 
. . .5 1 "") - .vo 0 -1. 05 1 0 0 
.~ ~ .5 1 0 -. 0~ 0 0 -1.05 1 0 
. 5 1 , 5 1 - -.0 6 0 v 0 -1.05 1 

IN~~T ARE DATA OK9 CY/ N) Y==l N=Y=O , Y 
N~LL LINE ENTERED 

f: 
*~: ;-+ ;f)f.::t 

-5 0C-C· 
C'" ......... "" - _ ...... '.../ · ... • 

?1 UG~E ~~ H -1 
tttt~r********~tttttttttttttttttttttf*****************~ 
1 • 1 • 1 1 1 0 v 0 0 99999 
- ~ .s 1 2.5 - .06 -1. 05 1 0 0 0 -5000. t 

-1. os 1 o o -5ooo. 7 "7 . 5 2 .. . 06 0 - . 
0 -1.05 1 0 -50 00.3 c: r . c:- 1 0 - 06 ( 1 . - . ·.J . 

:::-: 1 c: 1 .. "") - 0 6 0 t - . ·..! . 0 0 -1 . 05 1 -5 000 

: · : SCF:EP F:H S ART!F C 

( ~* ****** ****** ****** 

( 

( 

f 

( 

( 

(. 

r._: . (" C:i C· • .: 
soc.:)t: 
5C00 .2 
:;c·OO 

1 OC·OOO 

-:: ooo 
-5 000 

0 

0 
0 
0 

1 

---WARNING: INVERSE OF BBB MAY NOT BE SIGNIFICANT 
---MATRIX RANK IS APPROXIMATELY 3 DIMENSION IS 6 
-- -WARNING! INVERSE OF BBB MAY NOT BE SIGNIFICANT 
---MATRIX RANK IS APPROXIMATELY 3 DIMENSION IS 6 
-- -WARNING! INVERSE OF BBB MAY NOT BE SIGNIFICANT 
---MATRIX RANK IS APPROXIMATELY 4 DIMENSION IS 6 

( ITER BBTROOTS 
**** **************** 

4 
( 

1.9827E-4 
2.8951E-4 



( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

4 . '.:;-t 79E- 4 
S.6028E -4 

13 

~ ~ :~::v E Y~A~2T ED - UNMAPP!NG LIN KULESl 
~ ·_: i,: :.. ·J : ' I I L. 0 ?: [i E I· L I N !'. u L. E 2 T 0 I N c F, E A s E M E M c F: y :+· 

Vi:: S !_' L T <::: A ;:- T [ F. I T E R = cf) I T E F.: A T I 0 N S 

CO NV ER0 CP U=1 CMI N CMA Y 
... * ... l** *'•' •. * ~ ' ·4 :t * **':+ ~ :tf ** *** ** * ** t .:+ * 
~.6758E-1::: 49.t: 5.0~1:E-9 -8 . 5123E-1 ~ 

XF'R I ME 

* *' * :+: ::I' :j' l 'f 'f ·; 

.-~ ·-: -: .~ c:-: 
' ~ ...... - '- -

",-.. --. ...... ' -\ \,' :- / ~ c . .: 

OL.DX DUAL BE.TROOTS 
ttttlttttttt ·t **l***ltttt :+: * * * * l *' * :+· t 
65:!.9 -9.5431[-17 
12 ·:·::.t.. 
45 9 c.7 
:254 0 .-4 
2857t2 

104 H 

- 7 ,25 0 8E-17 1.1372E-4 
-5.8374E-17 3.624EE-4 
-3.9546E-17 .001285 7 
-2,9735E-1 7 .0 0 42417 

9.243SE-15 13 

E N D S 

~- H A ';:: E i w 0 

- 39 -

HHEF:I OF 
***' ~: :+ · :+· :+· :+· * 

.02526 5 

. C·1 43C-: 

.oic. os:· 
.113::: '7 

.0972:::. ~ 

.058t43 

.057 0 43 
5.1193E -7 

I ~.; ::· :n E T HE FF: 0 f: L EM A M I N = 1 0 F: A MA X ( M I N = - 1 ) 7 ~ M I N 
+ ·. f./: ; L! 
t . ' ' - ' . 

' " " ' I~ UL ~ LINE ENT ERED :· ·· > 

A 

***** f* **************************************** 
1 11 1 1 1 1 0 0 0 0 
1 2 .5 1 2.5 -.06 -1.05 1 0 0 0 
1 3 .5 1 2 -.06 0 -1.05 1 0 0 
-.5 2 .5 1 0 -.06 0 0 -1.05 1 0 
-.5 1 .5 1 -: -.06 0 0 0 -1.05 1 

ITER 

**'** 
BBTROOTS 

********** 
3.6741E-<.J 
6.038E-5 
3.4386E-4 

.0013081 

p. 

****** 
100000 

-5000 
-5000 
-5000 
-5000 

c 
***** 
11 

4 
6 

1. 06 
0 
0 
0 
0 
1.05 



( 

( 

(_ 

( 

( 

( 

( 

! TE:F 

I~ C• l ! 1:: ': -· -· -
-3.6 67/E -13 /', -: (\ ':;) 

., • 4 ... 

= Q \::.:/ 
CM I I ~ 

I T E ;.: r.. T I 0 ~ S 

XPRIME OL[ X D ~AL BBTROOTS 
* **** * ·~~ ft1tt~t • 1*f~ t~f***tttt ** ******* t 

.1 8E7 !172 0 -1.6 00 4 3.5 05E - ~ 
2 . 5121E- 7 . 0 42227 -1. 524~ 1 .8796E - 4 
1 . ~ 212E-~ .323 0 4 - 1 .4 516 7 ,44 4 E-4 

,0.,~937 - 1.1 0 ~ 5 

'.2. :'. C·3c·E-7 . 0 4 ::. 7 c.t - 1. C·5 • 00516::5 
1 ':: :· 25:: -t .2223 t 4.3 70 4E - S 12 

6827 9 
3497 2 

1.0 ~J 7 ~-6 . 12 065 
. C1 t ~~ ~::: ~ 08 .::· C· 

~ ,-_, '"": 1..-: 
...... ._-... 1-. ·-

- nA s- T W 0 

:. - ~: 

: - ~ 

', - $ 

._~ EXA MPLE N.'.2 1 A :_ F' H A = • 9 S 

' d: 
• ·~ 1 ' 

Q= 4 0 

E N D S 

( : _ l 

( 

: - K: ~ r: ~ ~rd< A R 
EXEC~T !O N STA RTE D 

F' H A S E 0 N E 

( INP UT ALPHA 0 
: >ALF' HA = • 9 5 

" : >O 
( Q = 4C· 

! ><<< NU LL L! NE EN TER ED >>> 

B E G I N S 

- 40 -

INPUT ARE TH E MATRI X A AND VECTOR B DEFINED? <YIN > Y=1 N=Y=O,Y 
( : ><<< NU LL LI NE ENTE RED >> > 

( 

( 

A 

****************** *** ************************** 
1 11 1 1 1 1 0 0 0 0 
1 2 . 3 1 2.5 -.06 -1.05 1 0 0 0 
1 3 .5 1 2 -.06 0 -1.05 1 0 0 
-.5 2 .5 1 0 -.06 0 0 -1.05 1 0 
-. 5 1 .5 1 - 2 -.06 0 0 0 -1.05 1 

INP UT ARE DATA OK? CY/N) Y=l N=Y=Or Y 
: ><<< NUL L LINE ENTERED >>> 

B 

****** 100000 
-5000 
-5000 
- 5000 
-5000 



.. 

( 

( 

( 

(. 

( 

( 

( 

( 

*~tftttt~**•************************* '** ******* * * * ***** 
1 1 1 1 1 1 0 0 0 0 99° ~? 
2 .~ 1 2.5 -.Ot -1. 05 1 0 0 0 -5 000 . t 
~ .s A ~ - . ot 0 - 1 . 05 1 0 0 -5 000.7 

-. ~ ~ .:: 1 0 - . 06 0 0 - 1.05 1 0 -5 00~ .3 

. :: 1 • 5 1 - •O f:.. 0 

~ISC~EP RHS ART IF C 

******** ***i** ****** 
5GOO.t 
50 C•0, 7 
5 00 0 . 3 
L ,....,.."" 
~· \. .' '.: ·~ · -5 000 

0 

0 

( 

c 
( ' 

0 

0 -1.05 :!. -5 00<:· 

- - -W~ R~ ! NG : IN VERSE OF BBP MAY NOT BE SI GNIF I CANT 
- - - M;.: T R I X F~ A iW I 8 AP F F; G >'. I MA TE L Y 3 D I M ENS I 0 N I S t. 
---WAPN!NG : I NVERSE OF BBB MAY NOT BE SIGN I FIC ANT 
---MA TR I X RAN V I S AP PROX IMATELY 3 DIMENS I ON IS 6 
---WAR~ING ! IN VERSE or BBB MA Y NOT BE SI GN IFI CANT 

- 41 -

( - - - !''d i T F: IX R f'..i N 1:: I 2 AF' PR :J »:IM ATE LY ::, [I I M EN S I 0 N I S 6 

( 

( 

( 

( 

( 

( 

( 

( 

1, 5E:8t.E-4 

4. 792 2[- 4 

~~E~~ py EX ~A~2 TED - UNMAPP I NG LI NKUL ES* 
~i_:rE.Jl-', L! LOADED LINt<UL ES TO IN CF:EASE MEMO RYit: 

FESUL TS AFTEF: I TE R = @ ITERATIONS 

CONV ERG CPU F1 CMIN CMAX 

******* *** ***** ********** *********** 
6 .4 035 E-14 35. 68 8.8227E-10 -3.1023E-11 

XPRIME OLDX r1UAL BBTROOTS 

********* :Y: ************** *********** ********** 
.036337 6508.5 -3.4792E-16 5.1153E-5 
.0064917 11 6 2.8 -2.8671E-16 1.1909E-4 
.0 25696 4602.4 -2.1442E-16 3 . 5821E-4 ;. 
.013895 2488.7 -1.474BE-16 .0012603 
. 0 15427 2763.2 -1.0522E-16 .0041519 
.12178 21812 8.1779E-15 13 
.3398 60863 
. 2214 9 39673 
.0 98496 17642 
.06119 9 10962 
. 05 938 3 10636 

INTER I OF' 

********* 
.036337 
.0064917 
.025696 

. '-~ ·()13895 .. . 
.015427 
.12178 
.3398 
.22149 
.098496 
.061199 
.059383 



( 

( 

( 

{ 

( 

( 

( 

( 

( 

' 
( 

( 

( 

1' 

( 

( 

( 

(. 

( 

( 

5. 0 7 55E-7 
5 -0 755E-7 0 

r. A S - 0 N E E N I; S 

F' f-i A S E T W 0 B E G I N S 
- 42 -

I NPU T ~ - THE F"RO BLEM A MIN=! OR A M~X < ~IN=- 1 > ? , MIN 
: >MI N 
MIN=- · 
: ><<~ N ULL L! NE E NTER ~ D ·-

H 

t•t•~t•****f**fttttf~tt*tttftff**************** .. 1 .l 
~ - -
1 7 -· 

c-: '; -- c 1 • _, 

1 1 1 . c-: -, 5 -. 
c ' -, 

' 
_, 
c- 1 0 • _, 
c ,... 

• • _ 1 1 

3. 4:2::· 4E < 1 
5. 1854E- 5 
3.31E-L: 

~ 00 1::72 7 

. oo:.,:1s2 
1 ::2 

1 1 0 0 0 
- . (\ ~ - . o:: 1 0 0 . 
- C· ::. () -1 .os 1 ~ . . , 
- r, :... • v ~ 0 0 -1 .05 1 
- .06 G 0 0 -1 

*ME~OPY EXHAUST ED - UNMAPP ING LINKULES* 
*UNL OAD LOA DED L!N KULES TO INCREASE MEMORY t 
tMEM OPY EXHAUSTED - UNMAPPING LIN KUL ES* 
t UN LDAD LOADED LIN KUL ES TO IN CR EASE MEMO RY* 
*MEMORY EXHAUSTED - UNMAPPING LINKULES* 
*U NL OAD LOADED LINKULES TO INCREASE MEMORY* 
*M EMORY EXHA US TED - UNMAPPING LINKULES* 
*U NLOAD LOADED LINKULES TO INCREASE MEMORY* 
*MEMORY EX HAUSTED - UNMAPPING LINKULES* 
t UNLO~D LOA DED LIN KUL Ee TO INCREASE MEMORY* 

RESULTS AFTE R ITEF.: = 8 ITERATIONS 

CONVERG CPUF2 CHIN CMAX 
*********** ****** ********* ******** 
-3.5661E-13 272.~2 [8·4816E11 -11254~ 

.0 5 

XF'R I ME OL[IX DUAL BBTROOTS 
********** ********* ********** ********** 

.015263 3.0994E10 -12.779 2.9938E-6 

.0049318 1.0015E10 -11.019 1.6348E-4 

.013924 2.8274E10 -9.0421 4.1832E-4 

.0090102 1.8297E10 -6.5985 7.6863E-4 

.0073149 1.4854E10 -3.8354 .0016985 

0 
0 
0 
0 
1 

B C 

1 OO•JO tJ :! • 5 
-50 00 1 1. 
-:100i') 4 
-5 000 6 
-50('•0 

f:· .t. 

5 

0 

0 
('· 

1 t 05 



( 

( 

( 

( 

( 

( 

, ( 1 34 0 15 t .. 9073E10 
5. 7 739E11 

. 2~:7t A, 523 6 E1 1 

.15624 3.1£4 9 E!1 

.13 00e :.6414E1 1 

.1 :154 2.4681E11 
~ , ..; ·7t.:?:::- -1A C· 

M ,:.. N ' ! H !... M 0 [' = 
: - $ 

: - ~· 
• ·:!: 
t - ~ 

T W 0 E N D S 

:_ ! WITH ALPHA=.95 THE ALGO RIT HM D!D NOT CONVERGE 

- 43 -

( : - ~ 

( 

( 

' ·- ::· 

: - j : 

: _ t< H r:: M H F: ~< ~ F: 
[XEC~1 ! ~N eTARTE D 

0 N E B E G I N S 

NLl ~ L LIN E ENTERED >>> 
~ R~ l HE MATRIX A AND VECTOR B DEFINED? <YIN > Y=l N=Y=o,y 
NU LL LINE ENT ERED ''' 

A B 

ff tf ~t ~ **************************************** ****** 
1. 1 1 1 1 1 1 0 0 0 0 100 000 
i '1 

' :: 1 '1 c; -.06 -1.05 1 () 0 0 -5 000 - -. ~ 
-: . s 1 - • Oc. 0 -1 .05 1 0 0 -5 000 - - -- L- ~ ~ 1 0 -.0 6 0 0 -1. 05 1 0 -500 0 • . _ 1 . ~ 

-· c ! C" 1 _'") - • 0 t.. 0 0 0 -1.05 1 -50 00 ,. ._ 1 • J 

INP UT ARE DATA OK? (Y/ N) Y=1 N=Y=O, Y 
~ : ~·<<~ NULL LINE ENTERED >>> 
( 

( 

( 

( 

( 

AUGMENTA 

******************************************************* 
1 1 1 1 1 1 1 0 0 0 0 99999 
1 2 .5 1 2.5 -.06 -1.05 1 0 0 0 -5000.h 
1 3 .5 1 2 -.06 0 -1.05 1 0 0 -5000.7 
-.5 2 .5 1 0 -.06 0 0 -1.05 1 0 -5000.3 
-.5 1 .5 1 -2 -.06 0 0 0 -1.05 1 -5060 

r1 IS CF:EF' RHS ARTIFC 
*'** ***** ****** ****** 
·- 99?99 100000 0 

5000 .6 -5000 0 
5000.7 -5000 0 
5 000.3 -5000 0 



( 

( 

( 

( 

( 

( 

( 

( 

c- ,., ,... ,... 
.... 1 ''" ' ''- ' l • 0 

0 
0 
0 
0 
0 
0 
1 

-- - WA RN I NG : I NV E R ~E OF BB B MAY NOT BE SIG NIFI CAN T 
- - - MA TR I>: F: A ;~ !\ I S HF' P F: 0 X I M ,:.~ T E L Y 3 D PEN S I 0 N I S 6 
- - -W AR NIN G! I NV E~ S E OF BB B MAY ~ OT BE ~ ! G N IFI C A N T 

- - - MA TR I>'. F: AN I\ I 3 AF' H : 0 )' I !'I. A T E L Y 3 D I ME N S I 0 N I S 6 
---W ARN I NG ! IN VERS E OF BBP MAY NOT BE SI GNI FI CANT 
---M ATRIX RANK IS APP ROXIM ATELY 4 DI MENSI ON I S 6 

lT ER B PTR~ciTS 
ir~· t tt f ~ttt*t~tf~ t * * 

4 1 . 6881 [ - J 
2 . S42E - 1i 
4.93 0 2E-4 
7 . 067 4E- '1 

1 :: 

EOSU L TS A> TEF: IT ER ~ 8 IT ERA TIO NS 

CO ~V E RG CF'U F l CMI N CMA X 

- 44 -

( i r ~r* * *** * ** *** ***** **** ********* 
2. 7933 : - 10 29 . 94 5. 2 27 8 E- 6 2.142 8 E-7 

( 

( 

( 

( 

( 

( 

XPR ! ME OLD X DUAL BBTRO OTS IN TER I OP 
t ttt f f * ** ~ * ** * ** * t* * * ~~ ********** ********* t ******** f 

. 0 36 44 9 652 0 . 8 2. 402 9 E- 12 5.08 83 E- 5 . 0 3644 9 

. 0 0 655 7 9 11 7 3, 2 1 .979 3E -1 2 1.1 769 E-4 . 006 55 7 9 

. 0 25 7 5 3 

.0 14 0 0 1 

. 0 155 9 1 

.1 2098 
, 3 4115 
t~ 2 2 02 

.0<7' 8 1 73 

.0605 4 8 

.058781 
2 . 9 2 22 E-1 1 
5.08 15E-7 

46 0 7 . 2 
2 50 4. 8 
:'.78 9 ' 3 

2u.43 
t-1 0 3 2 
3 9 7 :2 0 
175 6 3 
10832 
1 0 516 

5 . 2 278E- 6 
0 

F' H A S E 0 N E 

P H A S E T lJ 0 

1 .4 7 8 1E-1 2 3.5918E-4 
1. 0 13E-1 2 . 00 12 662 
7.3188E -13 . 00 41 7 19 
:2.4 165E -11 1 3 

E N !t S 

B E G I N S 

. 0:!57 53 

.014 00 1 

. 0 15~· 9 1 

.12 09 8 

.3 411 5 

.22 2 02 

.098173 

.06054 8 

.058781 
5.0815E- 7 

INPUT IS THE PROBLEM A MIN=1 OR A MAX<MIN=-1) ?, MIN . ~: 
(" ! >MIN 

MIN = -1 
: ><< < NULL LINE ENTERED >>> 

f.1 

*********************************************** 
1 11 1 1 1 1 0 0 0 0 

B 

****** 
100000 

c 
***** 
3.5 



( 

( 

( 

(_ 

( 

( 

( 

( 

( 

( 

' 2 c-: J. 
r , C:- - • C•,: -1.0:: 1 0 0 J. . _, ..;_ t ._I 

1 c: 1 "' -.0 6 0 -1. 05 1 0 ·~ . ~ 
- c- ~ c- 1 0 -. 0t 0 0 -1. 05 1 . ~· . ~· 
- C' 1 c: 1 _") . ~· • .J 

I T E F: B E T R Q C: T ~~ 
**** ip·;:;- -n:·n * n·· 

3, 48 6~E-':.: 

::, • 3 t;· 1 1 E - 5. 
3, 3425E- ·1 

.CO:· l:?E'1 7 
' 00::1t37 

-.0 6 0 0 0 -1.os 

F::;: ::: !_: L. ' ~: AF T E r\ I T E S: = 8 I TE F: AT I 0 N S 

CO NV ERG CPLJF2 CMIN CMAX 

tl********* ***** ****** ******* 
-8.0172E-10 23.18 134402 -1 34388 

:< :: F: I M E 

:+ :+ l j * ~· * * ·;· 
. 18845 

"') 07 ' --C'". 
- • '...1 ; C:.t.. ·- · 

2 .226E-4 
..; . 9 .:?4!'::-5 

0 ~ I1 :< 
:nt:n *·u:** 
31663 

4.e::.22 
37.4 

8 .:!494 

DUAL 

* :t.· l * l * l * * *' 
-1. 6003 
-1.524 1 
-l.451t. 
-1.1022 

PBTROOTS 
* ;t.· * ;t.· :t. .. : * * * * 
3.475E-5 
1.8552E-4 
7.443E-4 

.0016901 
:.9493E-5 4, 9552 -1.04 99 .0051723 
1 . 5423E-4 25.912 2.1934E-6 12 

. 4 0641 682B4 
( i ~ 08 23 3~985 

~ .185 eE-4 19.923 
. O.:S 43':: 10 8:i.6 

( . 13 1 93 2216 7 
~: . 4107E-7 0 

( 

0 
0 
0 
1 

F H A S E T W 0 E N !I S 

( MANUAL MODE 
:_JOURNAL OFF 

( 

( 

( . 

( 

-5 0C·C· 1 ~. 
-50 00 
-50 00 
-5000 

.. . r:- .. -

4 
6 
5 
1.06 
0 
r:· 
0 
0 
1. 05 

- 45 -



·----------------------~­' 
w 0 

( 

( : - ;: -~ = : T ·: f ~· ~· ; ,• : ~· 

. -· ·~' ~ f = : ""'. . C ~· .•• ; '~ I ; ', 

.. :'.. . - . 
\ - ..; 

: -- ~ 
( . _$ EXA ~~ ~~ ~ . 21 A~PHA=.~ Q=5 0 . ~: . -· 
( 

' 

' 

;-. ...... =· -

I 
...... ·. ·_: :_:..... 

t.· -G ... r~E 

- 46 -

A= ~ T~E MAT RI X A AND VECTOR B DEFIN ED? CY/N' Y=1 N=Y =01Y 

~ LINE ENTERED ' ' 

( ~ B 
;t ~· > > ,: "i .i . "j. • i ~ · i I ::1 ii ·• • ~· ·:1· "i s j I ~ f ·a ,;· ~· ·+ ~ * ~ .•. ~ :i i ~· 1 •~ · l * f ·~ t ~ '* • t .~ :t _;· )\. l 

- 6 1 1 1 c 0 0 0 100 000 
( C -5 0 1':' C· --: c-: . c-: - . (" - ! c- ~· i - - - - ~ ·- . C· 0 

"7 t:: - 0 - 05 - - . .. ·- ... • 1 0 0 -5 00•:! 
c- - <~ 1 - C· ' . ( · - - - - - . ~ 1 0 -5 00 C· 

' 0 -5 000 
·- ~ s 1 - - 0 C· C· - - - - -1 . o:: 1 

( 

( 

( 

r 

( 

( 

( 

( 

( 

( 

: 1.: :: :_: ; {.. ~, E P t-. T ~ 0 1:; "" ( Y / t~ ;. Y = 1 N = Y = 0 , Y 
· .. ·/ 

f.1UGM ENH1 

t ttf rtti****i****************************************** 
1 1 1 1 1 1 0 0 0 0 9999 9 
- .5 1 ~.5 - . 06 -1.05 1 0 0 0 -5000.6 
3 .s _ ~ -. ot o -1.05 1 o o -sooo.7 

.~ - .5 0 -. Ot 0 0 -1.0~ 1 0 -5000.3 
~ . 

-- • \ ) c t' 

PISCRE P RHS ARTIFC 

t******* ****** ****** 
50\)0 . 6 -5000 
5 00·). 7 -5000 
5(i (i0 .3 -5000 
'::·O OC· -5000 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 -1.05 1 -5 ·)0 ·:•· 



( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( . 

( 

( 

-- ~ · : -: :- : ~ · t: ;., ! ,. I - ~ f'.-t !=- ~ · r:< C' )' : ~; ,:; ; E :_ ';' 
-~· :.::- ; :-; ~: : :; · .. ~ ::: . ::;::: n:::· f. ~":;: ~;,v 

! ; E. F~ 

:1it :P 

4 

- -·· - '..-;. :-· - .. 

- ··--w .. : .. .,.'.. 

·) :•::,I:· 
~ 

~ - '. '. t . ~ :_: ! . 

i .. 

T \ •I I r - .- . r"' . ,-. 

l :-~ ·,. :... r ·. :. ::. 

:. - .. ; =· : : =: --4 
:a· :,:::,-
,. ,. .- - .-- -. . " .... -· ..: :.. -· ...... 

·. (: (' : ~ '.:· '..' 

"t" ·, I I - r - · .-
.:. '.· - · .• : :. :- :: :: 

-- , - . ' .- . ...,.. .... ..... 
: . . .... • _r :. , t... : .~ 

,_, r I I I ' • ' 

·- r- · .. • H 0 

• . , "i:. 'i. ' ., 

r~ 
~ 

c ~ ... i· 

- . ., .- . - ,.. .. ...... 
~ I • ~ - ~ ~ - ! -

T" - '•/ 

~ · ~ T I ~ 1_ I 

fl: ME~~ 
E. ~ c 

r. ,. . ...... -...., ,(: 

S I G N : :::- : C A ~.; T 

. ' .-. ~"'\ ..... .. ·-
-""" ' .:: .::: ·~· 7:.. - .!. :.:.: 

r1: : "' I .I.. ._. H_._ 

L 

T '.:.' L --· 

) • :i' • ~ · • ) • ) ' • > i ) :t ·i::oir:>Hni :l 
- ::: . :::::: 4::: -::: ·~ · 

B!::TF: OOTS 

~: l :+: *' * * :t ... l j 

l?.EE:t :E-5 
1, 0 7 6 '?E-~ 

- ' ' . .:. 3.684:-E--4 
.00131 7 1 

":.·:-·Ci.: ' -

" -: -: !.... •• 13 ~· .'\ ....... , ·' -..... .. 
-.- ·~ ,., -: .. 

1 .:.. ·: · :: ; 
..L. ·- \,J .__ . 

,'\ 

F' H H S E 0 N E E N D S 

p H B E G T w 0 I N c 
'"' 

IN~UT r c THE PROBLEM A MIN=l OR A MAX<MIN=-1) ?, MIN 
: > MI I"' 
MIN = -1 

l 1 Er-:: 
l T E. r· =- Cj '.j 

NULL LINE ENTERED >>> 
t: -· 

- 47 -

.... -.-. -. /"\-. ' ' .. . .. ' -· ·-· ..... . -. __ , 

,.... ........ - , . '~·· .;.. ,.., •. · .· 

-:- c: ·-:· "! ,. 
· --'~.I- ~ 

. 09584 :!. 

. 055~>P 

.054307 
5.1596E-7 

c 



f 

( 

( 

( 

l 

( 

( 

( 

1 

-
!::" -

I T:::F: 
~ · )Ct~ 

. . 
~ 

~ 

-

. . 1 
r:-, , '1 ~ -. - . 
<:: l -- . 
::: - ( · -.. 
-. - ': --- . -

!'!7:.i-:·- ; ; :: 
L, - I\ _. - -

• • • J • ., .. - . ·-- ·-· '... ~ . .: ., . . 

1 - •:I 0 
() - 1 o~ 1 0 0 '- . 
. . 

·=· 0 - 1 . ~·S 1 0 -
' ' ·- ( · C· - 1 r:: ""· 1 -
' · ~ 

() -- ! , . - ~ , . --

( ~ ._· ~ ,· L. c1 ~. r- L ::: .:. : 1 
:: : • :.__ ! N ~ < :_ ! L. ~ ·= ; · C· ! t.J c r.: :: ~: :=; ~ r': E M Ci :-; Y * 

~ ·\ : ~~- ~ ::: r. './ ::. .': .. ~ :=- · _ .. :. ..... ::-. ~ : - !_: ;..~ ~ l~ C· :: I f·~ ~ L ! f~ r~: :_; L.::: s l 

( ·~ ·• : - -. : ,. :::: :,x: . ..: ,:. L.' i:: : ::: L• - :_; '.~ "'. ;~ ~ ~ · INC: L: N ~": 1_: L ES t 
· ,· _:: . . .. ' ~ :: I~ I . c. : . ~ : ~ < !· u - :: ~ : [_i I L1 cf=: ~ ~; 2 E ME M :~ F; \:· :t 

( ~ -' ~ .. :.. ~.: . r ~.c: ;..~ · ::r : ;..:•,1 t< J ~ _ E ·:: TO INC:F:EA2E MEM OF:Y:+ 

( 

( 

( 

( 

( 

( 

• ' :- ... - :: • ~ \ ;...: ..:. i_: ~: -~ ::: 11 - · !.: N ~ ri F r.· I N G L I N K 1J L E ::;: t. 

,_ ·- : :... - " - .- - - r ·, 

... ' - · ~ v ITE~ .. ATIDNS 

· ~ t~ ~~ ~ ~t~~ *»~tti '*l*** ******t 
l . :2~5~-~} 3~ 2 .1 6 134410 -1344 08 

>; r:· F; I M E 0 L I' X !1UAL 

~**** 'Ut** ti))f~~1t *******'** 
- 1 8~~3 317 08 -1.6 00 5 

E.O:E-6 1.3582 -1.5243 
~ .6 4 S?~-5 9. 4892 -1.4517 

8, 3808E-- 5 
4.3718E-5 

.4 06 25 

.2 08 1 
3.500 3E-- ': 

• 0.6 454:::: 
-1 3231 

5 .'1 03 4E-- 7 

::: . 3452 -1.1 0 '.2 7 
1.408 7 -1. 0501 
7 .3486 3. 4 07 4 E- 7 

68286 
3497 7 

5 . s~' :::c: 

10850 
22240 

0 

BBTF.:OOTS 

* * * * *: *' :t: * JI' :t: 
3.5018E-5 
1.8771E- Ll 
7. 443,SE-4 

• 0016901; 
.0 05 1629 

C· 
c 
0 
(\ 

" 
:!. 

( H A ~ E T 1.:.1 0 E N !I S 

( 
... .... .... ..... ,.._ 
+ - ;. ; ::. !\ 

c;- .... '"",.., 
- - ·'w'',_' 1} 

- ~- C· ·: · ·:" - 48 -

·"-· 



/' 

. ~-

( 

( 

( 

: : ·Q 

•' ~ .. 

- 49 -

( C' -= c: :. 
• r . -

( 
. ' ,_..,,...., ~ ~. -
',. ' L ·~ ' ._, 7.._ !'• 

( 

t:• 

( ~ . i ~•~i~4~t~4ti~f!ij~j k ttr tttttlf*t*f* ** ~* ****** tttt t1 

( 

( 

( 

( 

( 

< 

( · 

( 

( 

c 

( 

1 . 1 . •· 

<-; ~ c: - ~ 5 --~ . - . . 
' -.. .~ --· . - - . ·-· 

r - r . : -- - . ~ ~ . . i.: 
c: - -- -· . -· . --

. \: 

c-
0 c: 1 . . 

. . - 1 i::: - . -· -
r· -·,· v .. - -

C· '·-' 
(' 0 . 0 
1 0 r.; ' . - ... 
0 . 

~ • •:I 5 

'·' 
n .. 
" 
() 

t) 

1 
,j, 

C" ,..,..,.. 
- _ 1· . ..J '._' • •• ) 

?; :_: •:.: !": ::: N: I~ : 

~~ ~·~·)~j · j ~6~ tt~ttf~ ~ti t ~~tt4ttttttt*************** i tt 
1 ' . 

c: . ·-
• 5 :!. 

-,:, -. ot.. 
'": -- • (. 6 

- 1.05 1 
c- -1.05 

r : , :. - _r:• 

1' IS CF: E F 
:f~' f)t '.ftl:t. 

5000. :::· 
5000 

f':HS 
:H t:t :~ .. * 
100000 

C' " " ,.., - _; ' . .} ',) \_.' 

0 0 
- ,. 06 C1 

AF:TIF C 
**·:n :H. 

0 .. 
" 

C· 
r , 
'J 

0 
0 
0 
1 

·~· 
0 
1 

-1.05 
C· 

0 

0 
1 

0 -5 000. ·~· 

-1. OS 1 -- 5(iG·::· 

- --WARN IN G: INVERSE OF BBB MA Y NOT BE SIGNIFICANT 
--- MATR IX RA NK IS APPROXIMATELY 3 DIMENSION IS 6 
-- -WARNING: INVERSE OF BBB HAY NOT BE SIGNIFICANT 
- -- MAT RIX RANK IS APPROXIMATELY 3 DIMENSION IS 6 



r 

( 

( 

l 

( 

( 

·2. 44S<!.E.- 4 
. ( i (. 1 4 ? ~~ 

---M ;'~I\ F~~ 1 • 12 APPRO XIMATEL Y 4 [:MEN2ION 12 t 
( lt;).'. ::: ~ [· r- 'y E < '~..:. ·_; ·:"; E := - '.J ~~ h ;, F' :-: I r•:: L Hn·: u LE s ·~ 

~L·1 -· :.... ·:i=-r L:!r-.: ·EI · L~ Ni',L!L E2· TO IN.CF:U;SE MEMGF: ':':+· 

( ... ' ' -- ' ;, cr;:r· I7E': " 0 l E': ATI'J~S 

( 

( 

( 

( 

( 

(: 

( 

c·. ;~-: ·:.~_:_"!{\ 
~ . . - - . - - ~ 

" - · . "",., ... 
.. '• ' - - ~ -

.- . J , ,., ... . -. ·.·,;, = - ~~7" 

.-_. r.· .;._ ,., ·:.· 
• - ,_ ,_ , I "'-

;...! 

F H 

I-\ 

(.: 

-· 

1- · C: •; I :::- ~ 
.._ • ._ I . 6 

...., - .-, ,..... 
i .: t ...:.. c: 

CM Ir\ CM~;>'. 

·u :n .. q*** 

o~ r x DUAL BBTF:OOT2 
*~*t~ttJttttt *l*****tft * * ~. * * * * ~· ~ · * 

4. 8E'7S:'E-5 

2 

655~.c 1.: 70~E -13 

1:t4 1.0434E-13 ! •. C768 ~- ~ 

4582.S 7 . 70 46E -14 ::: . . 66 4:E-4 

4.146:~-14 . 00•341 
6.351~-12 12 

i:..· 7 ~ 1 -; 

~ 

c. 

. .... ~ ,_ 

C, . 9E57E - 6 
0 

r·· _, N E 

T w 0 

E N r. s ._ , 

B E G I N s 

I iF'!J T ~ I"' 

J.:: THE F'r:O F::LEM A MIN=1 OR A MAX<MIN=-1 j ?1 
: > Ml 11 

MIN = -1 
: ><<< NULL LINE ENT EF'.ED " .:· ,. 

(.:: 

** t******************************************** 
1 11 1. 1 1 1 0 0 0 0 
1 2 .5 1 2.5 -.06 -1.05 1 0 0 0 
1 3 .5 1 2 -.06 0 -1.05 1 0 0 
-.5 2 .5 1 0 -.06 0 0 -1.05 1 0 
-.5 1 .5 1 -2 -.06 o o o -1.os 1 

- 50 -

I NT E F: I c=r:· 
* *' * * * ::+ t :+:,, 

+0(~ 71708 

.02e:.004 

. C. 1"1 77 

~ 't "'? c-: c 
··~~._ .. _ 
.35:14 
.'.:'2648 
• 095E: 2' S'' 

5+1573E-7 

MIN 

. B 

****** 
100000 

-5000 
-soo·o 
-5000 
-5000 

c 
****:+: 
3.5 

11 
'. 4 

6 
s 
1.06 
0 
0 
0 
0 



.-

( 

( 

( 

( 

( · 

( 

~T E r: 
~ - ~- ~ :• 

~ , .. .. ·-

IT~ F. AT I 0 NS 

CONV ERG CPUF: CM! N CMAY 
:I: l :t' :i .i' -~ t ~ t ~ ;- * * .. i: ' * ~ * * * * * * * * *" -~ ., 

i ~ ,;:· 
- • '.J ;,_· 

- 51 -

( --=.:ic-: 1 :: - F· 3 ''.? . 1:! 13-43 5::: -1343'1 ~1 ~Ok 

( 

( 

( 

(_ 

( 

( 

(__ 

( 

c 

( 

( 

(: 

( 

( · 

~ .-. ....... -.· ., ;. = ~ ;. 

•\ - -· -. ~ - . 
.:, ,, 7 - .:. ;, ::._ - .-.., 

,., ..... . - ~ . 
~ ~ ._· ·= _:. ·=· 

~ -,,-,., • ., r- • . . .' - ... .: :.:. - .... 

- 1 ?1 5 4 

• + 
• - 'T 

• + . -· 
: --· t 
: _ ~:, A F.: M A F: t\ ~1 F: 

1 3 .9 67 

Lc:· --,c::r~ c: ,_, - ..... . 
3 4 ·7-7 (~ 

r:i .-J,... ~-:: - - V·-·-· 
'' ,. 

: ' ~ ::· -

EXECUT I ON START ED 

F' H A E:: E 

INPUT AL PHA Q 
t >ALF'HA=.8 5 
: >Q=50 

0 N E 

I11JAL 
tj .i l •·tttl 
-1 + 5 c;:·;·7 
- 1. 523 7 
- 1.4514 
-1.1 ooc;· 
- 1 . 0 495 

.~. 6 77 E-7 

T W 0 

f: BTROOT S 

**.*****:**:* 
3 . 4641 E-5 
1 . 8 4 64 E- 4 
7 .44 43[-4 

. 00169 06 

. 0051785 

E N D S 

AL PH A=. 85 Q=50 

B E G I N S 

: ><<< NU LL LINE ENTERED >>> ~ 

INPUT ARE THE MATRIX A AND VECTOR B DEFINED? <YIN> Y•l M=Y=O,Y 
: > y -~;, ~-l . . 
y = 1 
: ><< < NULL LINE ENTERED >>> 

A 

*********************************************** 
1 1 1 1 1 1 1 0 0 10 O 
1 2 .5 1 2.5 -.06 -1.05 1 0 0 0 

. . : .. ~·· 

B 

****** 
10000 0 

-5000 



; 

:: ... 0 - .ot 
( 5 1 - ..... 

( 

· . < . ·: · : ~; ,_i ~ L L I '-; :::: E N T E F: :;: ::, 

( 

. ~ ~ - . . . -. .. ._. -

0 

1 
- ..... r: ... '"-· \,,, 

'..) 

- 52 -

~ • i ~ ... :+ i t ~ i • . • ~ .. ., i :+ . , ~ ., :+ t :+ 'f ~ . , ~ , :; j 1 :+ 1 .. .. ,. :+· ~ :+: 'j ~ ., ~ • • :+ ~ :+· .:+· .:+· I( ~· * * * t 
( 

( 

{ 

( 

( 

1 1 l - 1 1 w w v w 9;999 
2 r- ": r , ·-- - - . 

1 "7 c: ~ ~. --,j, •. . ~· -
c:-: • -. - - ' - - t" ~ 

c: c: -· ~) -· - - - -
,. T .- .- •• - · ,- , 

1 - ::. .... :-. i:. - F . ' -
• t" ~ .:: 

~ ,.. r. ,., --.:;. ·-· '·) .. _.. 
I ,.. .-• • . - : -~ ·:.· ·:·· (· 
• r -. " -
- ·- .... ·- ... -

-.. ;: -.. ::· r. 
~ ·- (-. v -
·:! .:. C· . -

:p ·pt-j. 
(" 

.--. 

.~, 

"' . .. -
-

( '. ~ C· - ''"·' 
~ t:' 1 C· ~ - , , ._; 

(- - 1 (: ~ 1 () . 
•:1 -- . ·~S 1 ' J . 

- -· - '-' .; :< < -; :~.: : ~ ; :,; E :·: ':: ::: ·- . f : H ·: M A Y ~i C: T E: E S I G N I F I C ANT 
- - -- >- , ,: 7 =. ~ > ;: "-: '< ! I 3 A~ c r: Q X I Mr-: TEL Y 2 I' I ~EN 2 I 0 ~~ I 2 t. 

··· -- - ,_ ~ ~ :: I : F: (; f,: L: ! S A F' F' F; iJ >: I M (.: T t:: L Y 3 D I M :: N S I LI N I S 6 
··· -'.J.:, ::-•; n: ::~ : :N 1.JEF(S E CiF BBf; MAY NGT f:E SI GNIFI CANT 

-5000 
- S·J·:·C· 
-~ C· ·:·o 
- C' ~ ,.. " 

- ·· •• ,,+ 'J ...... 

( -- -- - ~:r: . : F' :i >'. F: ,:; N I : I S A F' F' F: 0 X I MA TE L Y 4 D I ME NS I 0 N I S 6 
~~~ ~0 ~v E X~~U~T ED - UNMAPF'ING L IN KUL ES * 

( 

( 

( 

( 

( 

( 

( 

( 

'. '.J '·: : .. •:; .:. i ' LC' ,:: I.' :::: l' L IN 1: UL EE• ID INC F: EASE ME M 0 F: Y l\: 

]~ [ ~ BBTROOTS 
~ ~~ j *f** * *** * ** * *** ~ 

1 . 7 E:' 6:7E-4 
:?.8733~ - '1 

4 . 9 14 6E - 4 
"l .3~ 0 4 E-<1 

:L "'. 
l3~t' '.::: "1 '? 9 

F\:ESUL T~ A ~- T E F; I TE R = t@ 
CO~ V ER G CPUF 1 CHIN 

ttt • *~t** * ***** ********** 
3 . ~S49E- 1 6 49 .05 4.5046E-12 

/ : .. · r;: l ME OLDX 

ITERATIO NS 

CMA X 

*********** -2.4144E-14 

DUAL BBTROOTS * .... l ~ · .... .... ;y: :+ :+: * * * * * * * :+: :+: ... * * * * * *********** ********** 
+036553 6516.2 -2.7073E-19 5. 062'3E-5 

,..,. ' · ,, 'I""\ 7 4 • u• .. / W·=> ~ / ..t 1181.4 -2.229E-19 1.1634E-4 

. 6 

. 7 . 2 

INTER I OF' 

********* 
.036553 
.0066271 
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( 
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: 

c 

( 

( 

(.: 

( 

4 r- .- ,... .- . 
~ _. 7 i ' ., = 

,... ~ c:- - '=' 
+ ·~: .;. _: ._j:: 

' ~.: -. -z . -' . t ....... .. - ._ . -
. ::. 4:: '::· 
. ~:.-:: :. ..: 

t: · ;-: ' 

..-. 
r 

f··: = r.~ ~ 

- .. 

-: -
L- -
·- ~ 

r.: -

,_, s ~ 

:.... .:. ·-·- !.: 

. -
c-. r . c-: -. - J. ~ -
<=: ---
r- --· . ' 
<=: . 
·- . 

:.: . t 5 ~ 8 t !: -- ~-

X' ..-· 
- d E N r· c 

T ~\ ·-

1 •:1 () C· 
.:. - C· 5 < c (: ·. - . J. 

- 1 ~ c-. 0 ·- - . 'v' - . 
{ ' ' · - c <='; - J. . - . 

~. 0 - 1 
·-· -· , . 

~ M E~JPY EXHAUSTED - UNMAP PIN G LIN KUL ES* 
t UNLOAD LO~DEP LINKULES TO IN CREASE MEMORYt 
:+: M EM 0 F: Y E Y H ri US T E D -· UN M A F' P I N G L I N K U LE S * 
*UNLOAD LOADEP LINKU LES TO INCREASE MEMO RY* 
*ME MORY EX HA USTE D - UNMAPPING LINKULES* 
*UNLOAD LOADED LINKULES TD INCREASE MEMORYt 
*MEMORY EX HAUSTED - UNMAPP ING LINKULES* 
»LNLO AD LOADED LINKULES TO INCREASE MEMO RYt 
'ME~ORY EXHAUSTED - UNMAPPING LINKULES* 
*UNL OAD LOA DED LIN KUL ES TO INCREASE MEMORY* 
*MEMORY EXHA US TED - UNMAPPING LINKULES* 
* UN~OAD LOADED LINKULES TO INCREASE MEMORY * 
~ M EMO~Y EX HAUSTE D - UN MA PPING LIN KULES* 
»U NLOAD LOADED LIN KUL ES TO INCREASE MEMORY* 

RESU LTS AFTE R ITER = 200 ITERATIONS 

. 

'v' 

(:-

0 
0 

(', s 1 " 

!:.• 

• 1:-. ! ~ : (_) :. .. 
. 01s:s~ - ..... ,. .. -. . .... -.:: ·._: ~ ..: - .. ,. .... 
• .: 'i - _ _. 

,-, ~ .- , r - - · . -. ....... - ..... 

1-· 

- 5 ·~) ·:i .:1 L 
~. 

-5 0i':i() r::: 

·' l. ,. \ .: c.. 

,r ., 

·':' 
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( 

l 

( 

( 

( 

( 

( 

( 

( 

. 
( 

I 

( 

( 

( 

c 

( 

.C-!4E;2 

. 0 (: ; · :: ·~· ~ .: 

'1 "t L ·-: -; . - ... '"-' - , 

.. 1 ~ : ::: : t.. 

. -· .:. I ~ ~ T 

[' C• I_!;:: 

** :U:t· ;t 

~l L[!Y 

it: :t· :f :+ l ~; )i• 

~1:..C'-:!::· -... ._ . -·' 
- .. , 4 • . -.. 

..._.-. '.I ~ \ : ._ 

"' ..,. -. -. ,. /""" ... - ·- ·- -........ , -· .... -

51 '? 1:·6t:· 
4 (·2C· Z1 .~ .. 

:3:~4;-:: 

:: C· 1 (j ·~ ':· :~ 
.. - -· .. r::- c:· -.. -· .: ; _· ~· .: 

C· 

,.., -· -

1 1' I • I 
~ ·- H '9.. 

---=· ~ .-, ". 1 "" ' ·- ...... -

- .. .. . -... 
-: .. . ~~· ::l 

C"°1M '>'. 
lt :.-:. ·u** 

I· ~:;: C·C:::· 
*U' *:fU~: ~* 

C: r:: 7 "7 C• r: - 1
• 

._. • - · ._. ..J , - C1 

1. 5~71E-4 
:: . ES41E-4 
·7 .:.-: ~:· :..c· - /1 
I t \- .._ - '·--._ I 

T .,y 0 
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EXAMPLE N. 3 A (3x6) Max, Dual MOS 

Phase I Phase II Total 

a q It er CPU It er CPU Iter CPU 

Simplex .40 

Karmarkar .25 15 34 47.31 38 55.25 72 102.56 

.so 15 16 20.86 23 31.06 39 51.92 

.75 17 converged to wrong point. infeasible 

.75 16 converged to wrong point. infeasible 

.75 15 8 10.90 15 21.05 23 31.95 

.90 15 6 8.40 13 17.0n 19 25.44 

1.00 15 3 4.12 12 17.21 15 21.33 

l-;20 15 overflow 

1.00 20 converged to wrong point. infeasible 

1.00 10 3 4.35 8 10.82 11 15.l"i 

1.20 10 overflow 

.2 5 20 converged to wrong point. infeasible 

.90 20 converged to wrong point. infeasible 

I 



EXEC~T I O N STA~TE V 

( 
f-: 

~- ~- ~- •·1· ~- ~ ~1- ~ ~ ~ ·1 

( 
r_, -1 1 0 C' ~· - 56 -

- 1 C"" r:- 1 0 .l. ~· -
1 0 1 0 0 1 

( 

B c F' r r- I t'i f! :_ 

( * * *~ d~ t 

2 4 1 1 . - 2:: . ,; 
4 1 C· 
2 C" 1 ,.; ( 0 

0 ( 1 

Co '~.' 

(:-

. ·.~ 
' - ., 

. - ~ 

" - ;. 

!T EX HIBITS DEGENERAC Y IN THE PRIMAL WITH MUL TIPLE 
:_! DU~L o~T !MAL SOL~TION2. 

: - ~~ 
; _ $ . , . .. - ;; 

Q =l ~ 

( EXEC UT IO N 2T~RTE l 

0 N E 

( ! :> Q :--::1_ ~~: 

, .·· .. · .. · .. NULL LINE ENTERED >>> 

B E G I N S 

' I N r· U T AF: E THE M 1H F: I X A A ND VE CT 0 R B [IE F I NE D ? < Y IN ) Y ::: 1 N = Y = 0 , Y 

I 

{ ! > Y=~. 

( 

: ~<<·~ NULL LINE ENTERED >>> 

(1 B 

******** :•~*** * 3 2 -1 1 0 0 ') 
~-

-1 1 5 0 1 ~ 4 ',) 

1 0 1 0 0 1 2 

INPUT ARE DATA OK? (YIN> Y=1 N=Y=O, Y 
! >Y=1 
: ><<< NULL LINE ENTERED >>> 

AUGMENT A 

******************** 
( 3 2 -1 1 0 0 1.166 7 

-1 1 5 0 1 0 3 
1 0 1 0 0 1 1.5 

( 

,. 
' .•. ):-

.. ~. ~ ·. ~~/ .-: 
. ' 



( 

( 

( 

( 

( . 

{ 

( 

( 

( 

( 

( 

( 

' ( -

(_ 

( 

f 

( 

[;!SC =: ~T 

-~ .1667 

-1 .2 

AF.:TirC 

* * *- ~ ** 
0 
C· 

I TEF: 

***-* 
4 

F ~ - ~: ·~ : · ... ::: 

* *l~ -n -.-:a-.. 

+''!13353 
·l c- . ,,.. -· t..:. _, :: - .· 

8 

T T """~- G-.. ~ . = •, .... - - ·' - . IT::: RAT I ON~ 

:'.. 2 4~E-~ 4 7 ,31 1 .: ~ 79 E-S 5 .912 1 E- 9 

i~ P R I hj ::: 0 '- ti X D~AL BB TROOTS I NT ER!O P 
t ~ ~i~tt1 ~ i~t~~~t t+ ~n: ~ :fl:q ;:i · * ·u •·t Pp· *:,·t:, :t·t·» :1 

... ... I"!':" 
+ .i .... '1 _. t.. 3 7 4 7-'E -- ~ 1 . ,~c 1~163 . 14 4 s 

~ ~ r·. ,__; 
' -- - - . 

• 12 7"? 3 t 44 5 '?l; 
.4 89G 3 

.:::092 , 77014 
3 . SS12E - t 1.:27iE-5 

.0-17811 It 

1 t 3 1 5 ~ ~ - ! (: 
'") ..'. 7 ,__. '") ::- _ c: 
-·--· -~ .... J 

. 07996 4 
c. . • 13 0 1c:-7 

r:· H A S E 0 N E E N D S 

T W 0 B E G I N S 

.1 :'. 79 3 

.14 0:9 

.22093 

. 0 4 7 81 1 

INPUT IE THE PROBLEM A MIN=l OR A MAX CMIN=-1> ?, MIN 
: > I TE F: 
ITEF: = 3 4 
! > ITEF:LIM=lO O 
: >MIN.=- 1 
: ><<< NU LL LI NE 

A 

************* 
3 2 -1 1 0 0 

-1 1 5 0 1 0 
1 0 1 0 0 1 

ENTE RED 

B c 

* * :: "1 
4 1 
2 5 

0 
0 
0 

.. 
.:· 

.. 
.:· .:· 

*MEMORY EXHAUSTED - UNMAPPING LINKULES* 
*UNLOAD LOADED LINKULES TO INCREASE MEMORYt 
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! 

... 

... 

c 

I ; E F. P t-. i r: G 0 ; ~i 

t:+:l* *** .. :u .:n * 
' .OC•130t.4 

.0913C·7 

*~ E~O RY E XH A ~S TED - UNMAPP!NG LIN KUL EE* 
*UNLGA[ LOA DED LINKULES TD INC REA SE HE ~ORYi 

RES ULTS AF>EF: ITEF; = Q I TERAT ! O'lS 

c 0 t~ \ 1 E ;:.: c: CF u:::: :'. CM~ t~ CMn: 

ll tll**H·'l *·**** ***~** ** * .. Pl 
0 K -3 . 0:24 E -:: c-c- ,..,~ 8. 998::.: -;;: 99 .?.~: ._1 ...; .. - ..J . 

JI .q · u . n ~ f * * n -. ·* f :; * n *::+JI n .n * JI ·n .u :n :n 
.46121 .99 97 2 -1.3542 l. 9 667E-9 

7.t976E- 5 1.6685E-4 -1. 0t9~ . 096117 
.4~126 .9~982 -1.00t . 27025 

1.~5 ~ 4E-4 3.2736E-4 -1.~5 09 E-7 7 
1.?5 3~E-4 4.23 47 E-4 
: .1 039E -4 4.5 60 4E -4 

.07689 0 

r H A S E 

~ · .:, '\ :_; ;; ;_ M C; I; :: 

: - $ 
• <' 
• - + 

;_ $ EXAMPLE N. 3. 

: - ~: 

EYEC UT !Q N ~TARTED 

F' H A S E 0 N E 

T W G 

ALP fJ A=.5 Q=l ( 

f: EGINS 

< I NPUT ALPHA D 

: >G 

! > D.=1i: 
: >· ~/< NULL LINE ENTERED >>> 

- 58 -

INPUT ARE THE MATRIX A AND VECTOR B DEFINED? <YIN> Y=l N=Y=O,Y 

I ' 

: >Y 
y = 
~ ··. ... .·· .·· .. ·· · .. · .. ··. 

1 
NULL LINE ENTERED 

A B 

,r • ************* * 3 :2 -1 1 0 0 2 
-1 1 5 0 1 0 A 

.. 10 1001 2 

>>> 

INPUT ARE DATA OK? {Y/N) Y=l N=Y=O, Y 
( + ·• . v 

• ,• i 



f 

( 

( 

( 

( 

( 

I T E F, P E-· H : ;::; 0 T ~ 

·o1 :•t :• ** :•:•:•• ·,···+ 
. 0011C·3<1 
.c-:::4::-=~ 

0 

* ~ EMOR Y E X~ A~S 7 E~ - J~MA~P IN3 LIN KU LESi 
H J NL 0 A [ 1 L. 0 ~. [ ; E [ · L I N !< UL E S T Ci It~ C F.: E A : E ME MD r\ Y :t: 

~ : :== :_; LT S AFTE R l T Er: = 0 I TE F: AT I 0 NS 

V t · ~IME ~ L DX DUAL BFT ~Q: T: 

( * f~i-~i~t *~**f**~* t« ~itti*tf ****~* * **f 

1 . 575: E- 5 2 .4132E-5 -1. 0t97 
( 

( 

. 4:':147 

• d: . - ' 

( ' - ~ 

' , 
" -- ... ( 
: - ~· 

: -~~ A RMArd< AF- . 

( EXECUTION STARTE D 

T W Q 

ALF'HA=,75 

. 27 C51. 

G=17 

0 N E B E G I N S 

: > ALF' HA = , 7 ~.:; 

( : >G= 1 7 
: ><<< NULL LI NE ENTERED >>> 

E N D S 
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INPUT ARE THE MATRI X A AN D VE CTOR B DEFINED? CY / N) Y=l N=Y=O, Y 
( : >Y 

y = 1 
: ><<< NU LL LINE ENTERED >>> .·.:. 

( 
A B 

*** ********** * 3 2 - 1 1 0 0 2 
- 1 1 c:- 0 1 0 4 ...; 

1 0 1 0 0 1 ..., 
"-

( 



( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

(-

( 

; ... y 
y = 
+ ·• •. ·· ... " ' 

! '( '_! ~~ L..INE ENTE:::.:ED 

it itt~~ ~t ~i'*'***t*' 
3 - -1 ~ 0 c 1.1 66 ~ 

- 1 1 c:-
~· 

1 C· -
f; IS CR E :::· 
***·n * "> 
-1.16t.7 
-3 

~ 

·-

() 

C· 
1 ·:' 

' 

7 
~ .. 

r: . ' ·-

AF-·""'": ;:-c 
ll' l :!':~ ~ ~ 

· o 
r 

T ~~~ G) . .. ..., = -
~ I '-- •' • 

C ONV ER~ c~UF1 CMI N CM AX 
it******* ***** ~~~~i~~** *~*****'* 
:! .33 C'.S=:-t 

XPR IME OLDX DUAL BBTROOTS INTERI OP 
l l *' l * l * ~- ;f * * * *: * * * * * * :-+' * f *: ~- ~ : * ~ : .. * ll' * ., *: * l * l *: ~· * * ~ *: ll: :1' 

~ 14 4 C'1 :;· 

t1C:·7 1C: 
t ~0653 

.13C·:1 

.14483 

.~1965 

.SG524 

. 7 :431 

.4566~ 

.507Q: 

.77032 
6 ,6632E-7 2.3368E-6 

.047524 (" 

: . ~437E-11 

4.93:7E-11 .01 6143 
9 .6332E-1 0 .078893 
3.6885E-7 8 

F' H A S E 0 N E E N D S 

F' H A S E T W 0 B E G I N S 

INF'UT IS THE PROBLEM A MIN=l OR A MAX<MIN=-1> 
: >MIN 
MIN = -1 
: ><<< NULL LINE ENTERED >>> 

A B C 

************* * * 

.::065 3 

.13C21 

.14423 

.21965 

.047524 

?, HIN 

( 3 2 -1 1 0 0 2 4 
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.. 

( 

( 

( 

( 

( 

( 

( 

- 1 1 C-, . Co 4 1 •. l 

1 0 1 0 (t 1 2 C"' 

~· 
0 
C: 
( · 

I TEF: f 21 F: J Cl TS 

\ 11 :.'~ 

rM EMORY EXHAUSTED - UN~APP!N~ LIN Y~ LESt 

*U NL OA[ LO~DED LIN KULES TO ! NCREASE MEMORY ~ 
---WA RN ING : ! NV EREE OF B?f M~ Y NCT f::: EIG N!FICANT 
- - - M ~. TF: ! x F: ~; tff ! s A F' ~· F; ('): II"'· i: ' ::: ;_ ' 3 r: ! M ::: w~ I 0 N I s .lj 

- - -WA RN I NG : IN VERSE OF PBS MAY NOT EE EIGN!FICA~T 
---M;:H : I>'. FJ1 t,:~ ; IS M'F'F~ O>'. IM~: TELY ~ !'H'iE)!S!CN I S 4 

( ---WARNING: INVERSE OF BBB MAY NOT BE SIGNIFICANT 
- - - Mk T F: I>': U : ~·; 1:: I s A FF' Ra>'. Ir:~; TEL y ::; D I ~EN s I Q N T r t: 
*M EMORY EXHAU STED - UNMA~~IN~ L!N KULESt 

( :n .. tt~ L 0 ?: r· L 0 H [I ~T L I N !:: u LE '.3 T 0 F~ c F: EA s::: ME M 0 ;:; y ~' 
tM EMDR Y EX HAUS TED - UNMAPP!N? ;_IN KUL Ee~ 
*. U tL CJ ~: I' L 0 A DE [I L I N 1:; UL ES T C I N C R E ~: S E M E M 0 F: Y ~.: 

( 

( 

( 

( 

( 

( 

R:::su;_rs AFTEP !TEP - Sl 

c: 0N 1) E F: G 
;f' l t ·~ l ~; l * l t­
-~. 7 0 4 :2 E - C: 

CF' UF:.2 
:u ·q :• * 

CM!!,! 

:t ~ * l :~ 
?2 ::.1 2 

x ~RIME OLD X DU~ L 

ct',;.,>: 
:tJ~ :• J-:.: t 

- :: : ' : 0 ::· 

********~ ***ftt• ****tttt~ 
t' PTROGTS 

·:p · l *.* :+::U;-\ 

. 0 227S l 2966.6 -12 . 869 

.034173 2 1 13 . 1 - 3 .4 07~ 

.1s:2s 16612 - 6 . 4 1 88 

:'..2'.325E-4 
.001:2437 
. 0 41 3 

6660. 7 .2 2894 7 . 01 1 6 

18704 
1.8295E - 6 0 

F H A S E T W 0 

( MANUAL MODE 

:_$ 
( : _$ 

( 

( 

: _[I 

D <A 7 
. 1 6667 
0 
0 
0 

C· 
0 

:_$ 
t d: 
• - + 

f: Y 7 MAT RIX ) 
0 0 
.16667 0 
0 .16667 
0 0 
0 0 
0 0 
0 0 

0 
0 
0 
.16667 
0 
0 
0 

0 
0 
0 
0 
.16667 
0 
0 

E N D S 

0 
0 
0 
0 
0 
.1666 7 
0 

- 62 -

0 -. -;,. .. 
0 ) ·'- ,. ;:.: 

·: 

0 
0 
0 
0 
1 



I 

I 

:_i 
( 

:_1 IT D!D NOT CON VERGE WITH 
• £ ' I"",, .. 
, ·- H :... :- lo 1 ·: 

( 1~d_ F H A = 4 7 5 
• r~ . - ·-· 
Cl = 1 7 

( : - $ 
: _ $ 

:_ t 
!_ $ E XA~~~E N. ~ · ALF HA= . 75 Q=lt 
: _<t 
:_$ 

(_ : - $ 
! _ K AF: M A F ~-; i-i F: 
EXEC~TIC~ ~TA F TED 

( 

( !N~UT ALPHA Q 
: :: · r.1 L F r. r: 
t: LF' H~; = 

- 63 -

( 
I NFUT AR E THE MATF.IY A AND V~CTOR B ~EFINED? CY/N) Y=l N=Y=o , y 

• 

l 

( : : . '( 
y = 1 . · . . · ,. ,. .. ...... 

l"t~'LL.. 

( 
(.; .... 

*'*·:·n :n*:.t :+ j • ** * :t 
( ' ::: - 1 C· 0 ::: . 

- 1 1 C" 0 1 0 4 - ..} 

1 ',I 1 C· 0 1 2 
( 

! N~~T ARE DATA OK? ( Y/ N) Y=l N=Y=0 , Y 
! >Y 

( r ::: 1 

( 

( 

( 

( 

r-

( 

+ . • . • .·· .. · .. ·. NULL LI NE ENT ERED 

t-1UGMENT t: 

******************** 
' ::: - 1 1 0 0 1 . 16 67 

-1 ! 5 0 1 0 3 
1 0 1 0 0 1 1. ~~ 

DI SCF:EF' F.:HS AF: T I F C: 

******* *:+::t. *** *** -1.1667 ::: 0 
-3 4 0 
-1.s '1 0 ... 

C· 
0 
0 
1 

I TEF: BBTF:OOTS 

**** ******** 
4 .00145 7 

. ·· .. :· 

( .01609 5 

·- ·-- _._. -

0 

· · ; · 
•' 



> 

/ 

( 

8 
( 

I TEF::;T: 0'-!S 
( 

( . C· '. I::: 1 
' "-' I ·~ 

( 5.33 05E -6 ::.l~ :.33~ 3E-6 :.1688E - 9 

( 

( 

( 

( 

( 

XPRIME OL~X D U~~ f;TPQ ~T~ I NTEP IOP 
~· * :+: * * * * l '* ~ l ... ~ -. -. t n ~ ·n n : ·n t ~ f i ~ ~ 'i :+ ~ i •· l ~: :n ~- u * * 

.144 09 . 50534 : . :437E-11 .0 01 43 9 9 ,l,40 9 

. 10716 .3 7 521 4 .93:7E-11 .0! ~1 4S .1 0716 

.20653 . 72431 °.6332~-1 0 .078893 .2 0 653 

.13 0:1 
,144=·3 

. 456t~ 

H ;, S E 

F' H (-: 2 E 

3.C-S85E - 7 c ... 

0 N E E N D S 

T W 0 P E G I N 2 

,.., .. ':) .!.. \': 
• - .L. I - " " 

I NPUT · ~ THE PROBLEM A M!N=l OP A MAX ( MIN =- 1 ) ? , ~IN 

( : :· h Ii : 

( 

( 

( 

( 

(. 

( 

( 

( 

I . " . . Nu!... !... L I N E E NT E r:: E D . . 

t-: 
'+ t :s· .• t:tll:f;~ ... :• t 

.-, _1 i 0 c--· -
-· 1 t:" ·) 1 0 - _, 

' I~ 1 0 0 1 ' 

IT ER BB TROOTS 
**** ******** * 

2 9.1 6 54E-4 
.0290 99 
. 11 59 

B c 
:i: t 
~. ·1 
4 1 

~, ,-
..:. .J 

0 
C:: 
,~, 

---WARNI NG ! IN VER SE OF BBB MAY NOT BE SIGNIFICANT 
- --MATRIX RAN K IS APPRO XI MATELY 3 DIMENSION IS 4 
---WARNI NG: INVE RSE OF BBB MAY NOT BE SIGNIFICANT 
- --MATRIX RAN K IS APPRO XIMATELY 3 DIMENSION IS 4 
- --WARNING: INVERSE OF BBB MAY NOT BE SIGNIFICANT 
---MATRIX RANK IS APPROXIMATELY 3 DIMENSION IS 4 
*MEMORY EXHAUSTED - UNMAPPING LINKULES* 
*UNLOAD LOADED LINKULES TO INCREASE MEMORY* 
*MEM ORY EXHAUSTED - UNMAPPING LINKULES* 
*UNLOAD LOADED LINKULES TO INCREASE MEMORY* 

RESULTS AFTER ITER = (0 ITERATIONS 
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( 

l 

( 

( 

(. 

( 

( 

( 

( 

( 

( 

( 

'l 

{ 

I 

( -

( 

( 

("7 

C' C N ~-. 1 E ~: E r--· · ! !"'"""""\ ..... - 1_·:- ~ c~n1 -w .. , .. , 
L , . t-. ) . 

:n · ·o :n. :iq *:a- ******' *iu:t ·o *Jt 'U*:f t 
-1 1::43E-5 1OC· .74 E''"J h • 9 C" - 1 .; .: . ·- "-' .L . -..J,.:, • 

XFR ! ME QLDX DUAL BETF cc ~ s 

••ttf~~if ******* ttttiftt* *~f»t~t r ~ 
2f: (; t 23 - 13 T 14 

. 06:2097 

.49871 

'">""!C C _.._ .. · .. 
13t 8 .:? 

~ 993 . ·' 
it.: ::: .:::. 

:2.0814E-5 0 

F H ;... S E 

. ·:t. . - + . ·:;. -. $ -
- ! . --. . - 'i' 

··- -. $ . -. 
-
-- $. 

- <;f 

: _ r ;i r:: MA q ; , ~ 

E>EC UT IC N ST AR TE P 

! t~ ~ U ; f'... L r: f-: h Q 

: : ·AL FHr": 
ri LFHA = , 7~· 

: :· Q=1S 

0 N E 

-3t~753 

-i. .4E:3 
~. ~C'" 't - . 

• .:.: .• _t .i. / 

. ('(·1 :2 6 4 :: 

. C- 3 :'.7~. ':J 

7.C: C.·9 

T W C 

Q=15 

B E G I N S 

NULL LINE ENTE RED >~-> 

E N [ . _ 

INPUT APE THE MATRIX A AND VECTOR B DEFINED? (Y / N) Y=1 N=Y=O ·Y 
: >Y 
v -' - 1 

NULL LINE ENTERED + '• •. •• " .. · . •, .. 

"· ,-, 

:+: * ** * :t· * *: :* *: * * * 
B 

* 3 "i -1 1 0 0 -
-1 1 C" 1') 1 0 ..; 4 

1 0 1 0 0 1 

INF'UT ARE D1'.'-ITA OK? (Y/N) 
: >Y 
y = 1 
: ><<< NULL LINE ENTERED 

AUGMENTA 

******************** 
3 2 -1 1 0 0 1.1667 

-1 1 5 0 1 0 3 
1 0 1 0 0 1 1.5 

., - - - . . 

>>> 

Y=l N=Y=O, y 

'· 
>>> ~~ 
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( 

( 

( 

( 

( 

.( 

( 

( 

( 

( 

( 

( 

( 

f 

( 
") 

( 
f 

( 

( 

( 

c 

( 

( 

D!SCREF R ~ ~ AP T!FC 
f~ ittt* *~~ **'** i 
-1 . 1667 - 0 
-~ 4 0 
-1.5 ~ 0 

(' 
.~ 

l 

I T E F: B f . Tr: 0 ::::; T 2 

ll' * * * * * * * ~" t :d·. 
4 .O C·14~ ::~ 

• (" 1 ::.09:: 
. 03 49 9~~ 

l ~ . . = .. 
I - I \ '-' 

• T~ ·- · 0 I T E F: A i I 0 ~; S 

CONV ER ~ CP UF 1 CMIN CMAX 
ri~ **** *l ***** *~t*~**** ~**** **** 
~ T 3 .~ ·~ 7 E - :. 1 0 • 9 1 ' G 3 4 8 E - 5 4 • 2 5 ~ 8.:: - 8 

XFF: I ME 
•. ~- ~- ~ : :~: ., ~- ll -~ 

.1 44 C-9 

I'" \ ,.. I - -,. ' ..: , _ _. t · :.:.:.. 

O:...DX 
*' ): ;; ~ · t :1 'f ~- ·;· 

.5 0 53:! -- c ,-. 
t .) .° ._I ~ 

.7 70 2 9 
1. G3 48E-5 

r: t; A 1_ 

».: *n· ~· -. · n i :+ 
4. 3 7 7 2' E-1':· 

:!..6335E:-t. 

fE:TF:OOTS 
f:tfllltt"t 

8 

• .JC, 1489E 
. C· 1~14 8 
.0 /' 8904 

;:· H A ~ E 0 N E E N D S 

PH~;S E T W 0 

I NF'Ui IS THE F'ROBLEM A MIN=1 
: >MI t·! 
MIN = -1 
: ><<< NULL LINE 

(.:., 

******** * ** ~- * 3 2 -1 1 0 0 
-1 1 5 0 1 0 

1 0 1 0 0 1 

I TEF: BBTROOTS 

~'. *** ****'***** 2 9.1.554E-4 
.029 099 
.1159 

ENTERED >>> 

B c 

* * 2 4 
4 1 
") 5 .:.. 

0 
0 
0 

B E G I N S 

OR A MAX<MIN=-1) 
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I NTERI OF' 

. 1(·7 1 [. 

.1 3 C- :1 

.144 83 

.~1 953 

. 0 4 7 5 2:.; 

?, MIN 

,,. 

.. . ' - . 



• 

( 

( 

( 

(. 

( 

( 

( 

( 

i MEMOP Y E XHA~ STED - UN~APPINE LIN KU LESl 
* Lm L G f'..: I . L [l A [ ' E D L n : t:. u L E s T D I ~ : F: E A s E ME M 0 F: )':;: 

f . ': " L' L T 2 A FT E F: I E c· = 0 ! T rn.; TI 0 12 

CO NV ERG CPUF: CM IN CM~X 

********** *~*** ****** **j*~** 

XPPIME QL~ X r ~ ~~ BBTRG0TE 
********* ttft*f~t* **t*l~t*f* tfAIAl*f* ~ 

.4614 5 .9 ~99: -1.3S41 
1.9 06 8E-5 4.131SE-~ -!. 06c 4 

.4c147 . 9999t. 
3. 0 0t6~-5 2.46::1E-: -:. 8 1S~E- 8 

5.2 5S6 E-5 1.13 95E- ~ 

. , .. 
' - < 

' ~:: 

.-. H A ._, t. T W C 

:.7714 ::: -1 ·:, 
.0 9t :: ~ . 
.2 704 7 

E N D c 

G= 1:: 

( : - $ 
; _ $ 

'. - t 
( :_ ~A~MA~ K A~ 

( 

( 

( 

EXECUT I ON STARTED 

r· H A S c. 

• ·. '""! + .· . l\ 

Q = 15 

0 N E 

: ><·'.< NUL L LINE ENTERED >>> 

B E G I N S 
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INPUT ARE THE MATRIX A AND VECTOR B DEFINED? CY/N) Y=l N=Y=O,Y 
: >Y 

( y = 1 
: ><<< NULL LINE ENTERED 

( A B 

************* * 3 2 -1 1 0 0 ,., 
~. 

( -1 1 5 0 1 0 4 
1 0 1 0 0 1 2 

.. 
( - INPUT 

: >Y 
ARE DATA OK? CY/N) Y=l N=Y=O, y 

y = 1 
( : ><<< NULL LINE ENTERED :· :· .:· 

AUGMENTA 

( ******************** 



( 

( 

( 

( 

( 

( 

( 

{ 

( 

( 

( 

( 

( 

( 

: 

( 

( 

( 

( 

·-· - 1 (· C· 1 1 6 t. -: 
~ - . 

- 1 5 0 1 0 7 - ~· 

1 0 1 C· '"',' 1 1 i:: . ...; 

~jSCRE P RHS ARTIFC 
-~t~j~* ijf t~t~f * 

-1.166 7 ~ 0 

• t:' 
- .L ..... 

(' 

1 

r. ~ I r, -• ' 
• I,) .l =- · .... · .: C· 

I T Er~ A T I 0 N :=: 

CM IN. 
:n ·•~*l*-** 

C D re t,: ::: F: '3 
l'tiJ:*l*l* 
4.4727E-C: 

CF' Ur.: 

*** ** 8. I\ 1.9676E-6 9.9858E- ~ 

/. ~ · R ! M ~ 0 L.. D X 
rt*~ 1 rtt~ *****tt *~ 

.14397 .50 602 

.1 0 5 92 .3724 6 

.2 0 592 .72375 
• 1::!1 O? 
. 1464 7 

.4 607 ~· 

.51478 
.21914 .77022 

~. 5984E-7 1.9676E-6 

DUAL 
t: *t: t: ~: t~· ~: j ' ~ 

1.0104E-10 
2.225E-10 
4. 434S:' E-S' 
7.8978E-7 

ffTRQOTS !NTER!OF 
********* *t***** ~ 

.0014 798 .143 97 

.14647 

.21 '11'1 

.047421 

c· H A S E 0 N E E N !I S 

F' H A S E T lJ 0 B E G I N S 

I NF'UT IS THE F'ROf::LEM A MIN=l OR A MAX<MIN=--1 ) ? ' MIN 
: >MIN 
MIN = -1 
: ><<< NULL LINE ENTERED >>> 

( ; B c 
************* * * 3 2 -1 1 0 0 "> 4 .... 
-1 1 t:' 0 1 0 4 1 ._; 

1 0 1 0 0 1 2 5 
0 
0 
0 
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( 

(_ 

( 

( 

( 

( 

( 

' 
( 

( 

8 ,1236 !::- ll 
.032161 

7 

RE SU L TS A"ER ! TEE " G 
CONVERG c:: u c2 C~! ~ CMA X 

****** **l ***w~ *'itftJ **•~*it 
4. 0758E-~ 17.04 2.~9 ; 4 -~.999 [ 

X F· F: IM::: 
•: *' )'. '*' i : l ;f ~· ; 

. 4::14? 

2 . . :~· oo E-5 

GLI'X 
:q :n · J ll: ~ l ::t 

- / "' ' ~· - c­..:. . ' ~ ·~\:· ::..-...; 

5. 63 31 E -:: 
7 .1 3E-:; 

2 . ~02lE -5 7 .5S 21 E- ~ 

0 

F· : : t4 c E 

M H t~ 1J k ~ M 0 : 1 
: 

+ :t: 
,, - + 

~ -- ·~ : 
• ¢ 
· - ~ 

: - $ 

. , . 
• - :j • 

E X A M F· L E N • 3 • 

t•UA!... 
*· :~ ~ 'i )t ) .... *" * 

7 . 7::· 4 9 E- 7 

T W 0 

A L F' H A = 1 Q = 1 5 

OK 

f::t:Tr.:OOTS 
~ j A ~ *' ~ :ii' i * } 

.:7 C.5 
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( EXECUTION STARTED 

( 

( 

(. 

r H A S E 

I N F' :_: T A L ::· H ,; Q 

: >ALF'HA= 1 
• ··. n 
( .·· ... : 

Q = 15 

G N E 

: :· :: '. ·: NU L L L I N E EN TE F: E D > > > 

I~ EGIN S 

INF'UT ARE THE MAT RIX A AND VECTOR B DEFINED? CY/N) Y=l N=Y=O,Y 
! >Y 
y = 1 

( : ><<< NULL LINE ENTERED ~ ~~ 

A B 
( ************* * 3 2 -1 1 0 0 2 

-1 1 5 0 1 0 4 '~;:I 
.. l . 

1 0 1 0 0 1 ") 

'" 

INF'UT ARE DATA OK? <YIN> Y=l N=Y=O, Y 
( 

.. · .. \, 
• ,. · l 

y :: 1 

! ><<< NULL LINE ENTERED >>> 
( 



( 

( 

( 

( 

.< 

{ 

( 

( 

( 

( 

( 

( 

( 

( 
; 

( 

( 

( 

c 

( 

( 

***'•***l********~i i 
3 - • 1 0 0 1.16~~ 

- 5 - . 
~ ·'.) - . 

PI SC F\ :::: ::-· 
~ .fii"J •iij 

- 1.1::. e: 7 

-1. 5 

"'; 
-
(\ 

1 ·'.) 
.. 1 

r . : , ,.... 
r . r.:: 
;4• ~ l 

' -
1 :-

·-

~ :n· n :; 

{\ 

:\ 

(: 

r ·. ~· r-.. 1 _.. - · .. .- .,. - r- . """ l r-• r- ~ 
0 . ;::. :: :_ · ._ • = ;-; :· ' t~ ; · .;. ;::. ,-.: = v 

,~0::1 
,..,. ."" C', • -:· 

' · - .I ~ '1 ' 

.:12 7 2 

c !":: 1, 

:t· * :I: j ·p :t .• .• 
'; C -:· C-: C"; ~ - L ,. ' \,... , ~ ·-· - ~ 

- S . 7 7E:E-t. 

. . · ...:. .,: .. :; ·;~ 51 0 1E-4 

3,567E -~ 

. 77C· 15 

':) 

F h H s E 0 N E E N 11 c 

F· L! i: ; E '' ~ T W 0 B E G I N E 

"! -z ~ ":' 1:-: 
t .... ·- .. .. ._ 

INPUT r~ THE PROBLEM A MIN=l OR A MAXCMIN=-1> ?, MIN 

~ ><<-:. NUi-L LINE ENTERED 

(-; 

***********:*:* 
3 2 

-1 1 
1 0 

I TEF: 

**** 2 

-1 . Ci 0 
5 0 1 ·) 

1 0 0 1 

BBTROOTS 
********* 
7.4629E-'i 

7 

.034301 

.1297 

B c 

* * 2 4 
4 1 
2 r:: .; 

0 
0 
0 

·· .. ·· .. ·· .. .. . ·· .· 

- 70 -

_ .. 



t~EMQC V EXHAUE T E~ - UN~APPING L!N KULES* 
:+ :_: !~ :.. 0 Hf. L 0 >-:D E[' L H 1 t:: UL E. ·3 T 0 I NC F; EH SE ME M 0 RY* 

! TE::: = Cl v 
C 0 r-: :,: :: F: G cc· L' F '.:'. C ~: t·.: '.:' ": t >'. 

t***~~~~· t**** ****** * *~*~jl 
s . o9: 4 E-6 17.:1 2 ,99° ~ -2.999 7 OK 

( . XF'F: I~::-

.4 61 5 . 9 ~S9 3 - 1. 3 34 1 .cs:~- : 0 

( 9. 4 966E - ~ ::: . 0576~ - 5 -1 . 0~~~ 

• :!7C·52 
4 'i'iO-\ .. , C-_c-: 

. t -- ... ..... .... --· 

"': ':) ...... .!. ~ =- - 0::. - -. 
- t .• ... ._ • ._ ~ ._ 

::.t771E-~.:· 

0 
( 

- N D ._. 
( 

( : - ~ 

.; L.. F' H A = 1 • ~ G=15 

.. -·· ;: 

( 
0 N E 

( INPUT ALPHA Q 
: :· ALP!-iA=l.:.? . ·-' . ·v 

( ,-; == ::. 5 

: : .. NULL LIN E ENT ERED >> > 
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INPUT ARE THE MAT RI X A AND VECTOR B DEFINED? CY / N) Y=l N= Y=o, y 
( 

. ·. , ,. 
• ·" 1 

y = 1 .. , .· .• .·· 
' .· · .... NULL LI NE ENT ERED 

( 
(:; f. 

******* ****' ** * ( 3 2 -1 1 c 0 r ) 

-1 1 C' 0 • 0 4 .,J l. 

1 0 1 0 0 1 'i 
"-

( 
IN PUT AF:E DAT A OK? <Y I N> 
! >Y 

(- y = 1 
: >< << NULL LINE ENTERED 

( AUGME NT A 

******************** 
3 2 -1 1 0 0 1.1667 

( - 1 1 5 0 1 0 3 

>>> 

Y=l N=Y=O, y .> 

., ~~ 

>>> 



( 

( 

( 

( 

( 

( . 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

• 
( 

( 

c 

(-

( 

( 

1 " 1· · C·1 1. S 

...... -- ... . - r- . 
~· l ~· ·- r. c. ; 

H :n::q~ 

- 1 .lt.C:.7 

F' :_) '.:.' 
' ·- Ar:T IF C 

u · • *: ~ *' 

-1. 5 

I T ER B ? ; F: 0 C' ;::: 

**'** **** :u:+- ·q ., 
.t{ ; ('· (· 1 ~ 0 ::· ~ 

·~· 

0 
0 
( · 

*MEMORY E XH A~STEL - LlNMAPPING LI N ~ UL ES* 
:t· L.1 r~ LG?. I' L 0 A I i E [ ' L : N !':U L ES T D I NC f-'. EH 3 E M ~ M J FY :{ 
*M E M0~Y EXHAUS TED - UNMAPPING LI NKU LES* 
* U t~ :_ C• ; ; [ ' L 0 ~; : ; l:T L I NI \ LI:... ES T Ci g;: F: EA S;:: M E~ C' ::;: Y :f 
::. N L I r; ::: • c L D :< = x ,: < < N - 1 ) * x < N ;:· : ) ; • D I 1

. ; I s r o r~ ::: Y : E F: CJ • 
P E F: R Ct R t i E T E C T ;:: I' I t< L I t ~ E 4 ·:;. • 0 (i 0 F F-' H ; =· E Cr~' ::. 
ft CA :...LED FROM L! NE 5, 00 QF KARMA RKA 
ERROR TERMINATES EXEC UT I ON 
: :· · $ 

~. 

· ':!.· 

: : $ EXAM FLE N . 3 Alr'HA = 1 Q=2C 
; > ~' 
... ·. ~ 

t . . ~~ 

+ •, ,·. 
, ... · :i: 

: > ~ : ;, F\ M A F: t\ 1.'.i ;:: 
EXECUTION ST ARTE [ 

,.., II JI'- ,-.. 

r ~ H 0 ~ 0 N E B E G I N S 

: >Q=2 0 
!><<< NULL LI NE ENTER ED >>> 
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I NPUT ARE THE MATRIX A AND VECTO R B DEF INED? <YIN > Y=l N=Y=O ,Y 
D· Y 
y = 1 
: ><<< NULL LIN E ENT ERED >>> 

A B 

************* * 3 2 -1 1 0 0 2 
- 1 1 5 0 1 0 4 

1 0 1 0 0 1 2 

I NPUT ARE DATA OK? (YIN > Y=l N=Y=O, Y 
: >Y 
y = 1 
! ><<< NUL L LINE ENTERED >>> 



-- - ---------

Wf********•-******•* 
( - '1 - 1 1 0 0 1+1 66 7 

( 

( 

(. 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

; 

( 

( 

( 

( 

- ~ 1 c: (: 1 0 _, 

- - ~ - 0 1 1 . -

DISC ;:::: f' 
*. ~: * :it· i ·~ · :1· 

- 73 -. ......... ,. r- ,. . 
H n ! J. r .... 

-3 
-1 . 5 'v ' 

·-· 
(. 

r::::: ':: :_: L.. T S H :::- TE~· ' '=~ ~. = 8 ITEF:ATIO N:: 

. 1 05 : 1 

. 1317:: 

.14/C:.7 

.21::: 12 

DLD X: 

. s o .~ . ..l 9 

.37 00 2 

.7:333 
+4 638'.:l 
+519 2 3 
. 77018 

I! :_; f!, L. 

:.903'1E - 11 

BBTRGOTS 
:+: •: l * l * *: l :+ 

. C· C· 1 4 7 2t . 

5 . 6059E -1 0 . 078234 
2, 8(\ 36E-7 8 

~ (\ ~--,..._ . ..... _-:c:: 
..... .... ._ / ...:..C: ... ._ 3.7217[-15 

. 047 3 4'1 

F H A S E 0 N E E N [ t S 

F' H A S E T W 0 BEGIN ~~ 

I NTEfdO F 
j ~: * * ~ :+ ll' :f 

.:054 7 
' 1 3 1 71 ~- : 

.14761' 

.:2 18 7~3 

INPUT I S THE PR OBL EM A MIN=l OR A MAX<MIN=-1 ) ?, MIN 
: >HIN 
HIN = -1 .. 
: ><<< NULL LIN E ENT ERE D >>> , .. 

A B c 
* ~: *********** * * 3 2 -1 1 0 0 ,, 

4 .... 
-1 1 5 0 1 0 4 1 

1 0 1 0 0 1 ,, 5 ... 
0 
0 
0 

.· 

--~ 

' 



( 

* M E ~ [' F-: y E x HA l_i s T E [' - u NM A p p I NG L nn: u !... E s ~ 
( *U N LCA~ L G~ DED LI N K U LE~ TO INCREAS E MEMO RY* 

I T !::F P ;: T F: Cl 0 T S 

( f*** ******* ~ 

( 

f 

( 

( 

( 

( 

( 

( 

( 

( 

. 0 343 
.. """'t ~·· ~ .. 

t l. ...:. - .. 

- --WA RNI NG : I NVER EE OF BBB MA Y NOT BE E:G NI=ICA NT 
- - - MA T RI >~ R ,:.: /,: V IS Ac r- f", Qt I~~"'.'" EL'!' 3 [!I M:: r.; '.: I Gt~ I;:: .; 
--- WARNI NG ! I NV E; SE QF BP B MAY NOT BE SIG NIFI CA NT 
--- MA TRI X RAN K IS APP RGX I M~l ELY 3 D!~E N~ I GN 12 ~ 
-- - W A R ~ ! NG : I NV ER SE OF BPl MAY N~ T BE EI GNI FI CANT 
- - - MAT F: I >:: F: ?ti~ I< I S AP F' F: 0 XI M f~: TEL Y 3 [i I M E ~E I 0 t,: IS •: 
t ~ E~O R Y E X H A ~ 2 TED - ~ NM A ~ P I NG L! NKUL ESt 
* U NLOA~ LOADED L I N ~ ULE2 TO I NCR EA SE M E ~0~Y r 

REEU L T !: A'- TER I TEf;: = 7.7 _, / 

c Ct ,,I \.1 E F: ~ 

~· :t ·* :• l * * * l ·• 

CF· U F:: 
*' ~*** c- - o ­
....J ..!i • ._:, / 

CMl N 

19 8:3811 

I TE RATIO N: 

CM?1>'. 

:U.**** 
- 3 0 . 51 

X PR I ~ E OLf X D ~ A L PPT ROOTS 
** *t • Jttt ** ti t*t *******f ***k•* **1 

/, -=· ~ 11:.:- _ i::i 
T _ , • ....... - ~· 

u .4 8 25 -s .t 4 t.s- C: .'.:: 90 4[-4 

_-: c- -: : ~ 
- · ' V'-' I -

. 0 1 33 -:· :: 
4 7 C· .:.9 ~ 

121::t.o 
~16:2 8 3 7 + 00 5 ~ 

0 

F H A S E T W 0 E N I1 ~~ 

( ' - + 
: _ $ 

. ,. . -· EXAM PLE N. 3 . ALPHA=l 0=10 

! _ KA RMA F:r : A ~: 

( EXECUTIO N ST ARTED 

( 

( 

F' H A S E 

I NPU T ALP HA Q 
: >AL F' H(i 
ALF'H H = 1 
: > D. =1 0 

0 N E 

: >< << NULL LINE ENTEF:ED >>> 

B E G I N S 

- 74 -

r,. 

INPU T ARE THE MATRIX A AND VECTOR B DEFINED? <YIN> Y=1 N=Y=O,Y 
! >Y 
y = 1 

( ! ><<< NUL L LINE ENTERED >>> 



~! B 
( *********' :q** * 3 ::: -1 1 0 0 2 

-1 1 c: 0 1 0 4 
( 1 c- 1 0 0 1 ,..., 

( : >Y 

( 

{ 

( 

( 

( 

y = 1 
!>< << NUL L L..I NE ENT ::: FED 

r., U G M E ~: T (, 

**************t**'* * 
3 2 -1 1 0 0 1. 16t~ 

-1 1 5 0 1 ·:· :::: 
1 0 1 0 0 1 ·. ~ 

PISCR EP RHS ARTIF C 
*ftttt* *~* ***fl ~ 
-1.1 6 67 ,..., 0 

-· :!. ~ 5 2 0 

0 
0 

! T £:: i::.: :-i T I J •1 ·~ 

( CONV ERG CPUF 1 CMI N CMAX 

********* ***** **~***** * ******** 
7.8~ 55E- 6 . 0020 ~ 76 

( 

XPR IME OL DX DUAL BBT ROQT S INTERI JP 
** ~ *** $ ** ******* if ********** ********t ******* t ( 

.143 88 .5 06 48 -8.9782E-6 . 0 014533 .1438 S 

( 

'( 

"( 

. 10 ::11 

.14 7 6 7 

.37 00 ! 
• 7'2 3 3 
.463 8 1 
. 5 1982 

.218 7 8 .7701 ~ 

2 .2429E-6 7. 895 5E-6 
. 0 4 7345 0 

3. 2 3 9 8E-5 . 0 15 00 8 
S:' .51 0 1E-4 . 0 8164 7 
3.667E-4 

F' H A S E 0 N E E N D S 

P H A S E T W 0 
( 

INF'UT IS THE F'E'. OBLEM A MIN=1 
! >MIN 
MIN -- -1 
!><<< NULL LINE ENTERED >>> 

( A B C 

************* * * 
3 2 -1 1 0 0 2 4 

( -1 1 5 0 1 0 4 1 

B E G I N S 

OR A MAX<MIN=-1) 

t 1O~: 1 :! . 

.1317 5 

.14767 

.218 78 

.047345 

?, MIN 
' ' 
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( 

( 

( 

( 

( 

.( 

{ 

( 

( 

( 

( 

( 

( 

( 

( 

( 
: 

( 

( 

(.. 

c 

( 

( 

1 0 1 ·'.> 0 1 

IT Er-: P E-' TF: 0 0 T S 

**** ********* 
2 ?.4629E-4 

• (;342'(·1 

,... 
~· 

0 
0 

RESULTS AFTEr\ ":' rr.~· - r;J . ~ · ' - v ITERATION<::~ 

CONVERG CPU~:: CMIN CMA X 

~********~ ***** ****** **~**** -5.75 0 1E-4 10.22 e.9938 -8,99 07 

XF'RIME OLDX DUAL 
**ftfttt ~ *********f 

.46044 .9 9906 -1.2'532 
:~551E-4 5.5351E-4 -1. 068 S 

.46061 .99941 -1.0046 
5.2184E-4 .0 011322 -3.2086E-7 
6.5787E-4 .0014274 
7.0294E-4 .001525~ 

. 0762.13 0 

F' H A S E 

: _ < < < N UL i... L :;: N ~ E NT ERE D · .. :· . · 
• t:: 
, . - I 

: - $, 
:_l 
• .:!: . - .... 

T W 0 

BBTROOTS 
*: *: *· *' *): ~ **' 
7.5~99 E- 8 

.26844 

E N D S 

: -* 
: -- $ 

EXAMPLE N. 3. Q=lO 

!_$ 
:_$ 
:_KARMARKAR 
EXECUTION STARTED 

F' H A S E 0 N E 

INPUT ALPHA Q 
! >ALPHA=1.2 
:>a 
Q = 10 

B E G I N S 

- 76 -

w. '. ::~. 

: ><<< NULL LINE ENTERED >>> 
INPUT ARE THE MATRIX A AND VECTOR B DEFINED? <YIN> Y=1 ·~=Y=O,Y .. ~~~ ...,:- .. 
: >Y "'!• ·"" • }1.0 _.I -. 

y = 1 
: ><<< NULL LINE ENTERED >>> 

A B 
************* * 

3 2 -1 1 0 0 2 
-1 1 5 0 1 0 4 



( 

( 

( 

( 

c: 

(. 

( 

( 

( 

( 

( 

( 

( 

( 

( 

{ 

J 

(. 

( 

( 

c 

( 

(. 

1 0 1 00 1 2 

INP UT ARE DATA OK? CY/ N) Y=1 N=Y=O , Y 
: >Y 
y = 1 

: > < < < N UL L L I N E: E NT EF.; E D ·· " " 

f"iUGM ENT(.'1 

**** **"* *** *'**'***** ll:* 
3 2 -1 1 0 0 1.1 56} 

-1 1 5 0 1 0 3 
10 1 00 11. '.-:i 

DISCREP RHS ARTIFC 

******' *** ***** t - 1 .166 7 ~ . 0 
-~ 4 0 
-1 . 5 2 0 

I T E F: B B T R 0 0 T ::: 

**'* * ****'**'**'* 
't . 001 5 08~ 

c 
I...· 

. 0 15 91t. 

0 
0 
0 
1 

lt MEMORY EXHAUS TE D - UNMAPPING LIN KU LES* 
*UNLO AD LOA DED LIN KULES TO INCREASE MEMORY* 
*MEMORY EXHAUS TE D - UNMAPP I NG LIN KULE SJt 
* UN LOAD LO AD ED LIN KU LE S TO IN CREA SE MEMO RY* 
*MEMORY EXHA US TED - UNMAPPIN G LIN KULESl 
*UN LOAD LOADED L!N KULES TO I NCREASE MEMO RY~ 
I N LI NE ' OLDX=X /C CN-l)tXCNPl>> " DIVISI ON BY 
tit ERROR DETECT ED IN LINE 49.00 OF PHASEON E ** CA LLE D FROM LINE 5. 00 OF KARMARKA 
ERROR TE RMINATES EXEC UT I ON 
: >$ 
: >$ 
: >$ 
: >JOURNAL OFF 

. . 
. ..,,_ 
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ZER O. 
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( 

( 

( 

. (_ 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( .-

( 

( 

.. \ 
1 

r: E 

~ :.- 't ... t ·i. :i. .. ; .. i .. ~ .. 
~ .- ! - C· r: 

" . . '" 
- 1 1 c: ' :!. 

~ ..: ·- -: 

1 ( 1 1 
.-. 1 

' 
·, -

INPU T Ar: E ... ... ..... .. 
!... ' ~! . ~ < '( ,: ~; ·, y - 1 -· . N=':' =- C· , '( . .. · 

;; l '. I • i. i. l ·t, .• . ._ t ~ . ·f . ·, : :i j : * ~ ~·. 

- ... C· I • ! . 1 5 t ~:' 

: ~ 1. :.. -:· 
~ .. .. - ·-

. c: 
\,' 

(' 

~-: 

1 

,,.... ~ -: -:c: -: 'f 'J .,,..._ ._. _..._. 

* ~ E MD ~Y EXHAUSTED - UNMAPPING LINKULES* 
~· :.J t ~ L OAii LOADED l I Nt\ UL ES T [! ! NCREASE MEMORY:+: 

RE SULTS AFTER ITER = 45 ITERATIONS 

CON l)EF'.G 

*********· 
B.1564E- 7 

XF'RIME 

* * * * :n * * :~ 
.1 445 
.11027 
.20827 
.12793 
.14029 
.22093 

1 . • 0 196E-7 
. 047809 

CF·UF 1 CM I N 

***** ********* 
63 . 76 3.5543E-7 

CMAX 

********** 
4.8785E-12 

OLDX 

********:i 
.50376 
.38441 
.72606 
.44596 
.48905 
.77018 

3.5543E-7 
0 

I1U AL 

********** 
5.2659E-14 
1.0849E-13 
2.1696E-12 
1.7599E-9 

BBTROOTS 

********* 
.0015163 

8 

.016342 

.079958 
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·· .... _ 
INTERIOP ~"':· .. ., 

*****~!~--·~:;·,~-
• 14 4 s . .:( .. _:;.'." : . 
.11027 
.20827 
.12793 
.14029 
.22093 
.047809 



( 

f ;. r • N E N I: s .. - t:. ~ -

c· ,_ ~. !,.;! c p E T t·~ - - . -· ( 

I >-;F·L!: 
( '. : ·MI i.' 

( 

( 

( 

t; 
~ -;- -.. i i *: * • i ;- i .. , ·1 

- 1 ~ ~ . c:-- ~ 

i 

r. - - ·. 
. ' - - -

r ,-. ' ·._: 

r" T"" ........ . ,..... ...... - .-
~- ·- . ... . . . . . ·-
.!... - • - ._ ' ·· -

,. ,.. .. .... . - : . 
' '·- ' I~ · .i .,:, · ... 1: • A; 

.... -. . -. --.. ,. 
• • • ' • • .L. 

·:. · 

( ,, _: "; _ ·: .:.: L Ci ,:.. : :::-~ " L 2 1,: ! : UL ES TC: ! r-::: ~.: E P. =: E ME M Cl F: "U 
... - - ·~ i-'.-: ; '. ~ •; ·::: '. l ~1 :; ~ ~.: ::: ::: 0 F r £-:::' r A ( N D T B E. s I c: N I F I c AN T 
-- - - ~' :.; : ::. : :: F: ,: ~ ! t I 3 ~; F F F.: G )'. I M ~: ·:- ~ L '( 3 P : M ~ N =· I D N I S ~ 

·· - -·· ~·-r:~ "· 1 ~ "~c.:: ~: r, : .. 1 ::.F: ~~ c-=~ t:r=: M1:i Y NL!T :-.E SIC?NIFICA ~~~-

-· -·:,,:: , ; .: ';~ ~; ~ : 1 ~; 1 . : ::f E: ~ 0 ': r:r:r: MHY NOT EiE E: IGN IF ICAN! 
- - --~ . .: ·~ r· : Y : ;.., i ; 1.• I S A? F' F: 0 >: I M {.; T E L. Y ~ P I ME NS I 0 N I S ·1 

-~~ ~~~~~ : I~VERS::: OF BBB MAY NOT BE SIGN I F I CANT 
·· --- ~ . - ~ ;-· ~ , ~~ ,:: !'T I :; ~ F F· P :] >'. I M ?; T E L. Y ~ P I M E NS I D N I S t: 

( ---- ~_ : : ,·.; <. : I :"~ 1JCR ·::· [ or:· t-: r:::-. MHY NCiT BE S IGN I F I CANT 
---~~7~ I 1 RAN~ IS APPR OXIMATELY 3 DI MENSION I S 4 

- -- - W .; ~ )) HJ '.3 : I N \ ' Et\ SE 0 F BP E' M A Y N 0 T P. E S I G N I F I U 1 NT 
( - - -· ~ .: ·; ~ . : j: F: Ar--! !:; I S AP P FW X IM AT E LY 3 [!IM ENS I 0 N I S -'1 

--<-.: M ~ .· r; H ; 13 : IN :.: ER s E 0 F Br: r : MA y N 0 T f : [ s I G NI FI c ANT 
-- - --- :"'1 ( ; ·: r-: ! '>: ::..: ~d~ 1:: r's Ar:· F'FW x I MA TE L y 3 D I M E N s I 0 N I s 4 

( . - · · -· W :.'.. F' ~ .: I '' G ! ! 1-i 1.J E F1'. S E 0 F P E: 'S MA Y N 0 T BE S I G N I F I CA NT 
-- -- -- "i ; : ~. ~ ~ · r .:.1 ~ ' I S i'.; ;:· F· F.: 0 X I t'i I'.: TEL Y 3 D I MENS ! 0 N I S .11 

- -· - W A F\ N I ~: C : Hi 1J E F: S E 0 F f: B E~ M A Y N 0 T f: E S I G N I F I C A N T 
( - -- - MA TF; LY. F;;, t,; 1.. I S AP;:· RC X I MA TE L Y 3 [! I ME NS I 0 N I S 4 

· -- -- - WA F-: NitF~ : Hf;ER~: E OF f:E:B MAY NOT BE SIGNIFICANT 
---M ATRIX RAHK IS APPR OXI MATE LY 3 DIMEN SIO N IS 4 

( -- - WARNI ~G: IN VE RSE OF BBB MAY NOT BE SI GNIFICANT 
-- -M~TR IX RANK IS APPR OXIMATEL Y 3 DIMENSION IS 4 
.. --WAFN!NG : INV ERSE OF BBB MAY NOT BE SIGNIFICANT 

(- --- MAT ~IX RA NK I S APPROXIMATELY 3 ~IMENSION IS 4 
- - -WA~NING ! IN VERSE OF BBB MAY NOT BE SIGNIFICANT 
-- - M ~ · r P!X RAN K I S APPRO XIMATELY 3 DIMENSION IS 4 
"' :·'. ::: t' ·~1 ~ : 'r E X H ri U ~::T E [I - UN M AF' F' I N G L I N ~~ UL E S * 
:+·. '-' ~H- C1 ~I : L QA DE [I L I N KULE S T 0 I NCR EASE HEM 0 RY* 
* N E~O R Y EXHAUS TED - UNMAPPING LINKULES* 
t '-' ! ' ;_ C! r-, [· L 0 A LI Ef; L I N KU L E S T 0 I NC R E AS E HE M 0 R Y * 
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( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

f 

( 

( 

(: 

( 

~ :_
1 

· \ · - :i : .. :: L ~t ,: ~ ~ f- ~ I ~.n L1 ~ E 2 T C1 I r~ C: F~ ~ f-: =· r;: ME M 0 ~: Y * 
~ ~~ - ~ F ~ ~ v~~~~~: : - ~ N MA=~!NS LINrJLESt 
:! . ·. - ~ .: ). :.. ~ !: • . := I L. ~,! f ·. L1 ;_ E :: Tc= l r,t CF' !::~~. E M::.: t-- :: ;:· y :+ 

C ·=• f, l. L r. = 
~ - *' :. 't •.. , ., • 

,.. - " .- -
- · I 1 •• ',, .I. '·- ' · - · 

,.. .. c·. -: ,,: -. 

... - . .... 

;· t. '. 

'-· ... ~- l . i ., 

,_ : l- c ·-
- '- ._ ' L ._ - - ' .... ,;_-

.- . .... . 
~- - ; .. : ,. 

. ..... ... . - . 
- 1 - - - • ol. ,. .. - - • 

- ----. - - -- .. - -· '-' - ,- -. .·· ... 
A4 t ·:,. \ .' .. 

- - 1~ -· -

I-• I 
' .. ... :.'" . ' ._ :.. -· 

- •• - .1-
::. .t ".-1, .. - ... ~ -

. ' .... C ti E 

N0 ~L L!NE ENTERED .· .·· .· 

I T E F: AT I G N :; 

c r. ti;-: 
* ~ ·t • ~ ~ - t .. .... ,., ·- .. 
- ; • l • ... ~J : 

t:ETF<OGTS 

T l,:.i 0 t:. N D E 

JN ~~1 ~~~ ~HE MATR IX A AND VECTOR B DEF!NED 7 (Y/N) Y=1 N=Y=O,Y 
·. ,, 

· .... 
.l. 

: .. .. · · NULL LI NE ENTERED ' ' ' 

?; E-

* * * * * * * * * .• :•· * * *-
3 ,, -1 1 C· (i :2 L. 

-1 1 5 0 1 0 4 
1 0 1 0 0 1 :i 

I NF' UT A~ . ~ r , c:. [tATA Ot\ ? <YIN> 
: >Y 
y = 1 
.. ·· .. ·· ....... NULL LINE ENTERED ' .. 

?1UGMENT~1 

~************ ******* 
w :i -1 1 0 0 1.1667 

-· 1 1 5 0 1 0 3 

Y=1 

>>> 

N=Y=O, y 
-- ~ "'..h ~ 
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( 

( 

( 

( 

( 

( 

(_ 

( 

( 

( 

( 

( 

( 

.... r. 1 .... ~ ... 

- 1 + 5 

IT E F: 
:t .. ~ :' 

~ I ' .-. 
;-1. ~ · ; ,::. 

/ , 

L. t:. '!" C: :·: .- . -: -~~ . - ' . - .... ' \ .. 

;"\ .. - -: -. c- :: :~ . ·• - .... - . 

' i:", 

•• . ;i .• :t :;-

... : '.'.: . ~ h ::: 
:1 •)7) ~1'>~ 

- ~ 4..:: 

1:) 

(\ 

-r ... . ' ' " ; ..: = 'i ~- ;. 

. ._. -· ·- ·-
.- .-.. :·· :: -; 

~ . .. - . ~ - -., 
I • • - · • · •·• - • , ... - .. - ··- . 

H A::. E 

T .. ~ 
' r. :::. 

: > MI t) 
( MI N = -1 

" I'\ " c:" J I "7 • 'JI..' .:. ._1 .1. C:· ._, 

'C ;,::;. :_ : :· •• ; r: 
- t .... - .' - ... _ 

E N D S 

T Ii! 0 B E G I N S 

OF\ A MAX ( MI N=--! ) 

: >< << NLl LL LINE ENTERED 

( A B r' 

***:ft:f :i* :P*~* * * 3 ::i 1 0 0 "') 4 -1 .... 
-1 1 5 0 1 0 4 1 ... ... 

1 0 1 0 0 1 "') c-.... -1 

0 
( 0 

0 

'*· l ~· ~ · ~- l l * 
+14·i 5 

1 ~ ( , ·: -; .. ... .... ·-· ,,_ ~ 

'\'1 7 "~ -r , .... ~ ' .· ..... 

'?, MIN 
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( 

( 

( 

( 

( 

.. ,.. ·- .... ,..... ... ·- .·• - ·- . ·- . . . -- - ' ._. - .. 

.~. ': .'. i ·-· .l 
- .... ._ -- 4. ; I 

C·:. ~::: ·:.: - 83 -

- --~A ~ ~!~~: ! ~V ~~ E :::: 0 F EEE M~ Y NOT BE SIGNIFICA NT 
- - -·MI°; TF: I ~. ;..: .:;t<I ' ! ·;: f- ::·;: r: C: » ! ~ . .;,. E i.. Y 3 I' I MEN;:. I C1 !~ I S .; 
- - -W ~~S!~C: ! ~~ ~~.E: c::: ~FE MA Y NOT FE SIGNIFICA NT 
-- - - "' ;. 'f- :: > F: ;. 1.,: 1 . I 2 . ?. :: ::: =.: :•>. I r-; AT E L \ 3 [-!ME N: I 0 N IS :; 

-·-··- ~ . ; .. ·:·~-~ ·y ::.~; · :• :. l? ,:;::· ~· t-t.c.~-.,· !~;;.: Tt_:_ y "2 L!IMENSIDN IS t; 
-.. · - ,..: .:1: <. ;·: C: : I tJ :,: [ :::; :. :.:: 0 F ·n E M H 'i N CJ T BC: SIGN ! FICA NT 
-- --- - ~ .. :: "." c ! ) ;:; ;.; r-:: : I 3 A::· PF< :J X ! MATE~ Y ::; DIME N :2 I 0 N I S .t:, 

·· - -- ~ .:. : •, :. ': :_:_-. : ~ ~; .' E F· SE C: ::- E· E E. MA Y N 0 T 'El E S I G N ! FI Ut NT 
- - -- ~ : l ;:. : > :. ,: f : I I s (-· C· F'F- c )'. :: !": (-; T E :.. y :::: [I I M E (,I E I 0 ;,: ! s '! 
---~ ~ ~·~ :~~; !~V:P~~ cc ~EB M.;Y NJT BE SIG NIFICA NT 
- - -~.: 1 ~: ; ~F~' IE AP=~ OY !MATELY 3 ~IMEN2!0N I S 4 
- -.. L.; .: : ·:; ~ ,'; :;: : I N :.1 ::: ;:;: ::· :::: [i r f. E: E: M.; Y N Cl T f : E S I G N I F I CANT 
-- -- -· '" .: ..• :. ~ Y F-: ,: h !· ! :: ~· ;:.· ;:· :-: C )' :: ~ f- 'T i:: L Y ::; [ 1 ! M EN S I 0 N I ~ Li 
- .. - ;,: .: ,- " : -;: : : r·J 1.· ::: F. ::. E:: C: : :F<r :: M;, 'f N Cl 1 PE S I G N I F I CA NT 
-- - - i : ,:. -!° ~ ~ y :-: .:1 f\~ ! : :::. ~i :-· ~ · r.: c• \ I~ HT E L. y 2 ri IM EN~: I 0 N Is l ; 

·< .. :. :.~t - >,:.::: Ui'.::-F.~·~- c•: :I· F-: MHY ?~C T r:E SIGNIFICANT 
- . - - ~ .: : ;:. } ) !-. f- ; 1. I : ;: (., '.: ~ F- := ), I I" (.; T E L_ y ::;. D I M E t-.' s I D N I s '! 

· · - :... ;:.. : . ' : .:. ,_ · : : ' ; • ::: ; ~· '::. ·~' ~ P ;:· I M .:, Y N CJ T P E S I G N I F ! C A N T 
____ _ ,,,,:; : :: : ,: •. · :;: f-,r.·H <C:XIl";HTELY 3 DIMENS.IO N IS 4 
- .. - :..: ;. : .. .; : '~ · · ; I tU E r~: : :: 0 ;::- B t:: B '1 A Y N G T B E S I G N I F I CANT 
- - -- ~: ,:, -. -. : ~'. f .. : ,:;;,:. I :;: (.; ::· f'.' r-.: Q >:: l Mr-: TEL Y 3 fl I M ENS I 0 N IS t; 

- -· : ' ', : . ... ::: : I·~ : .. :::;:: :; ::. C: ::: BF:: F: MAY NC T PE SIG N Ir::- IC ANT 
- - - ;-, '- · ": 1.. : :> f . f- t ,· ~ . 1 S HF ;:· F: 0 X. I M (..;TEL Y 3 [l IM ENS I 0 N IS 4 

·· ~"' ·::::: u~ i ..'.i '_i!:;.: C:L ' .. UNMM·:·rNG LIN !<UL E Sli'. 
( ~ '. · ': :. c: rL' L C· r- [: E [ ; L HffT L E S T 0 I N C F: E (., S E M E M [!RY )I: 

r ~· ~~OFY EXH AU S TED - UNMAPP IN G LINKULES* 
k i •,: ~ C! ;.; [1 L Cr,; DE [ : L I W .' UL ES TC' I NC F: EASE ME M 0 F: Y :+' 

( ··~ ~0 R ~ [ /HAU STED - UNMAPP!NG LINKULES* 
:l ;_, t~ ;... C ; ; L1 L CH : • E D L I N t\ UL E S T 0 I N CR E AS E ME M 0 RY lf: 
tK [MORY EXHAUSTED - UNM APP ING LINKULES* 

( :r LI 1,1 - (·hr· L 0 A Ii E ri LI tH: LIL E s T 0 IN c RE As E ME M 0 Ry* 

( 

( 

( 

( 

C Ci N 1.,J E F: ,~, 
:-l'. :4(* :**** l 
- .0 0 1 0 ·~ 7 

XPR IM E 

:Ul* ** :n · 
.09?'772 
. 07 5741 
. 168 16 
• ;, 7 (•91 
.24724 
t :230 4 5 
.007 7269 

CF .. UF~ CMIN 
:tt. :t:tt:t *:p ·:q* 
2::-.3. : .9 2 8 .378 

OL. DX DUAL 

ITERATIONS 

CM AX 

***'**** 
-17.03 ' 

BBTROOTS 

*** '*** *******:** ********* 
2.1521 -2.9014 .0015762 
1.6337 -1.7689 .002416 
3.6271 -2.0803 .016564 
3.6865 .077593 7.0038 
C ' 777 
...J. -..J-· ~ 

4.9707 
0 
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EXAMPLE N. 4 A (3x7) Max, Primal MOS 

Phase I Phase II Total 

a q It er CPU It er CPU It er CPU 

Simplex .42 

Karmarkar .2S 10 29 41.46 14 21.04 43 so.so 
.2S lS 40 S3. 77 31 44.17 71 97.94 

.2S 20 Sl 69.BS 48 69.96 99 139.81 

.so 20 23 29.90 26 38.38 49 68.28 

.7S 20 13 19.08 17 23.96 30 43.04 

.90 20 10 lS.24 lS 21.SS 2S 36.29 

1.00 20 7 10. 77 13 19.46 20 30.23 

1.10 20 infeasible 

.2S 30 72 99.61 80 113.37 1S2 212.98 

.so 30 32 43.S6 42 S9.39 74 102.9S 

.7S 30 18 23.70 28 41.20 46 64.90 

.90 30 13 17.6S 23 33.16 36 S0.81 

.so 40 41 S3.S3 200 291.32 241 344.8S 



( 

( 

( 

( 

( 

EXE CU TI O~ ~TAPT: D 

LPMAX ( C,A,f, o : PRIMAL=P,DD UAL=D l = 4.3 6 ~ 6 

,~. 

:n :+ i + i + j 'q ~ :u :+ 
32 :410 .. 
··1 1 C-:.<1 ('· 1 0 
1 3 - .., 4 (, ·~· 1 

f: 
it· 

6 
4 
0 

*~'tjt ·> 

2 .4 ·:·71 
1 .7 727 
5 
'1 ... 
('. 

. 70528 
C· 

'·-· 

0 

DD UAL SFUL_F· 

~ 't c~ o c 
• l - ' ·- · 

r: -: ; ';. -.. 
•..:... - ' - I 

( M~NUA~ MODE 

... ,1. 
+ - · :r 

: -- $. 
: _ $ E :X: A M T- L.. E N • 4 • AL F' H A == • 2 S Q = 1 0 
• rl · 
( · - :;: 

: _ $ 

: - r PF.: M H F:: r< A F 
EYECUT I ON 8T~ R TE r 

( I N~U T ALPHA Q 
! >ALPHA=. 2::; 

( NULL LINE ENT ERED >>> 

B E G I N S 
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ne:_:r 
: : . y = 1. 

A ~ E THE MATRI X A AND VECTOR B DEFINED? CY / N) Y=l N=Y=O· Y 

( 

<. 

( 

( 

. . .· .·· .·· ... ..... ·. NULL LINE ENTE RED 

' B l·i 

:n: n * :n . *' l ::t it· * :t * l 
'1 '1 1 4 0 0 i. .., . u 

2 1 r:- 4 0 1 0 4 ...J 

1 7 - 2 4 0 0 1 0 -· 
INPUT ARE DATA OK? ( Y/ N) Y=1 N=Y=O, Y 
: >Y= 1 . · . . · .· .. . . . · ... · .. . . NULL LINE ENTERED 

( AUGM ENTA 

********************** 
3 2 1 4 1 0 0 4.42 86 

( · 2 1 5 4 0 1 0 2.1429 
1 3 -2 4 0 0 1 -1 

( 

( 

DI SC REF· 

******* -4.4286 
-2.1429 

1 

RHS 

*** 
6 
4 
0 

ARTIFC 
****** 

0 
0 
0 
0 



I T E F: B P T R J C1 T S 

***· ~ *~ ** ** ** * 

0 
0 
1 

( 4 . 0·:14t17 :1 

t 011. 794 

c 

( RESULTS AFTER I TE F: = 9 I TERA: IO NS 

CON VERG CP UP l CM!N CM AX 

( ********* ***** ******il * ******* ** 
7.7449E -4 4 1 .4 6 ~.oe12E-~ 4.3 9 42 ~ - t 

( 

( 

( 

{ 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

XPRIM E OLDX DUAL PBTPOJTS I NTERIOP 
****lttt~ ********~ ********** tt1•l~~*~ ~***** * f 

. 0918::::.4 
• C· 1 1 1 1 ~ 
.70 42 5 

,"' • ..!. -:: c·. ,.., C 
.. ~· ·- · ...L' - -- • 

~ 04 1 0 4~ 

.26943 

.10458 

.54~25 

.065C:.23 
4.161 9 

t 27511 

4. 6383 E-6 4.BS~SE -4 . 0 ~ 56 3 9 
-5.858 9E -6 . 00 56072 . 0 177 1 2 
-2.619E-5 

1.3157E-5 9 
+ 040e:.:: . C91S34 

.0111 1;; 

. 70485 

S.60 54E-~ 5. 02 12E-4 
.04104 1 
t 024 1':14 

0 N E E N D S 

T W 0 B E G I N S 

I NPUT I S THE PROBLEM A MIN=l OR A MAX CMIN=-1 > ?, MI N 

IT ~ ;:..: = r: 0 -' 
: > IT EF: L.. I M = 1 0 C· 
: >MIN=-1 
: ><<~ NULL LINE ENTERED >>> 

A 

t :+::t * *** ** ***.** 
r , 1 L! 1 ('- 0 

~· 

2 1 5 4 0 1 0 
1 3 -2 4 0 0 1 

ITER BBTROOTS 

**** ********* 
5.1759E-4 

.0058435 
+042711 

8 

B c 

* ****** 
6 2.409 1 
4 1.7727 
0 ~ 

2 
( 1 

C· 
0 
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( 

( 

l 

( 

( 

(. 

* MEMO~Y EXHAUSTED - UNM AP PING LIN K ~LES * 
f UNLOAP LOADED LIN KUL ES TC INC REASE MEMO PYf 

F\ E ~: UL T S Ar TE r: I TU: = 8 I TE F AT I 0 N:; 

CC· ~~ : . : E EG 

*:****"***** - 9 • 5541E--4 

• 01919:; 
• 1064 4 
. 00 1 0'7-' 91 
~ t .2E i::: ::, 

.C·114E ~ 

U l 1F: 

***"* ~ . 
• (14 

OLL< 
nf ·n:;~1~ 

-: '":• Ci -: '; ..J . - ~ - ..... 

• 05475:; 
0 

F'H~1 SE 

CM! r~ c t"d: ~'. 

**" * :+ ****** * 4 '"l ' • -4 31 t.s /\./ • ~· .l "i . 

Pt : ;; c.c; 2 

. 00 3436 8 .: 00 lE-4 
- 1. 0 ::.;4 
-.~:20::7 .0604:'.1 

-1. 2' ~ t. ~: E-5 
,-, 
c 

T W 0 

M A N U (.; L M Ct I < E 
( : _~ 

( 

: - $ 

( : - t 

( 

: - ~·.: AF:MA R t< AF 

EYEC UTI ON STARTED 

A' -. '' . -.c.-L ! r : ~ = ,..:.. ..; Q-. c:· \. - .l _: 

F ~ A :=: E 0 N E B E G I N S 

( I NPUT ALFHA Q 
: ><< < ~LIL L LINE ENTERED >>> 
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oK 

E f'l D S 

HF' :_; T A F: E T H E M A TF: I X A A N D t) E C: T Cl F: r: DEF I NED ? ( Y / N ) Y = 1 N =: Y = ·:; ~ Y 

( 

( 

( 

.,. ·. . ,' 
'"'C:" . ..: .....; 

NULL LINE ENTE RED 

A E< 

************** * 3 2 1 4 1 0 0 6 
2 1 5 4 0 1 0 4 
1 3 -2 4 0 0 1 0 

INPUT ARE DATA OK? CY/N) Y=l N=Y=O, Y 
( : >Y 

y = 1 
: ><< < NULL LINE ENTERED >>> 

AUGMENT A 

********************** 
(( 3 2 1 4 1 0 0 4. 4 2 8 6 

2 1 5 4 0 1 0 2.1429 
1 3 -2 4 0 0 1 -1 



( 

ITER Bf'TROOT :: 

( **** ********* 

( 

( tMEMORY EXHAUSTED - UNMAPPIN~ LI NKULES* 

( 

( 

( 

t UN ;_ Q ~: [ ; ;_ C: ~; [' E [ ! L. ! t~ 1:: UL.. E;: T Q I N: F: U-, SE MEMC F: Y :-+ 

RES UL TS A~ET T ;c-F· = !;\ 
• • I- •, v 

CON\..1EF: G CF UF '.:: CM I!~ 

********"**· **** •. **** :q 
-2.95 67E-~ 4 4. 17 4.36:~ 

CMA \ 
*l** ***-
-4.362 4 /V" {)t( 

XPR !ME OLPX DUAL BBT ROOT2 
tt*ttt ~tt *ttft*ttt ***tttt~tt ***Wi*t ~t 

( .12923 .84 0 1 1.38t2E-4 .0 0 1 0 5~ 
. 00 56251 .024 9 73 -1. 0903 .00 6155 9 

-.22 737 
3.1664E-~ 1.4 0 58E-4 -1.1193E-7 R 

. 669C1 7 2.9704 
~.4621E-5 4.2 03 5E- 4 

' 4 .4'.::15E-4 

T W C - N r: S 

( MAN U ~L MOt: E 
• d: 
• - + 

:_t ~ XAMPL ~ N. 4 . AL PHA =.:5 

( : - ~ 

( 

( 

( 

: _KAF:MARKA h 
EXE CUTION ST~RTE D 

F H A S E 

I N F' U T AL F' H A Q 

: > AL F'HA 
ALPHA = .2 5 
! >Q=20 

0 N E 

: :: :: :: :: N U L L L I N E E N T E i;: E D > > > 

P. E G I N S 
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INPUT ARE THE MATRIX A AND VECTOR B DEFINED? <YIN> Y=l N=Y=O,Y 
( 

( " 

( 

: >Y 
y = 1 
: ><< < NUL L LINE ENTERED 

t~ B 

************** * 3 '") 1 4 1 0 0 6 ... 
'") 1 C" 4 0 1 0 4 ..:.. ..J 

1 3 -2 4 0 0 1 0 

•. '• •, 
~ .· . 

INPUT ARE DATA OK? <YIN> Y=l N=Y=Or Y 
! >Y 

( y = 1 

.--.~- : Q~ .. "'.. -..... _ .. 
::·; t1(· . -~ ~- . 



: 

( 

( 

( 

( 

( 

. •, 
+ . 

*t*1***i***~******* *** 
~ ~ 1 4 1 0 (' 4.4 2c c 
~ 1 5 4 0 1 0 2 . 1 42 ? 
1 - ~ 4 C· ( · 

~ . . 

DISC~E P F U C A~TIFC 

**l1ttt t~t t ttt~~ 
-4.428 6 ~ 0 

1 

c 

4 
0 

. 0 ~1794 

0 

·~· 

0 

t M E M C~ Y E XHA~ST ED - UNMAP PIN~ LI NrUL ES t 
( » UN LOA~ LOA~ED LI NKlLES TC I NCR EASE MEMORYi 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

;:· E S U L T S A ;::- ; E F: I T E E = ® I T E r: A 7 I 0 N S 

CONVERG CP UFl CMI N CMA X 
t i~****** ***** ********* ********** 

4. 60SS E-7 3.5214E-l : 

XFF: IME 
**: •: ttt· •: ~: :f 

. 01765t. 

.091856 

.01108 

.70547 

.06338 2 

.040 921 

OLDX 

********* 
I 2 60. 4 
.10453 
.54381 
.065596 

4.1765 
.37524 
.24226 

7 . 7849E-8 4.6088E- 7 
.0241 3 0 

DUAL 
* * t: * t : * t: * .. * * 
3. 7897E -12 

-4.7893E-12 
-2.1435E-11 

1.1894E-8 

BBT RODTS 
:+:::t.U:tt ·n ::*: 
4. 8 7 43[ --4 

.00561 38 

.040417 
9 

F' H A S E 0 N E E N It S 

F' H A S E T IJ O B E G I N S 

I NT ER I OF' 
t::u :u :,..n· 
• 045 5C' 5 
.01 765 ( 
.0918 56 
.0110 2 
.7054 7 
• 06338 ::'. 
.040921 
.0241 3 

.. ~ 

' -, -
• , "'!-:· \.. -

INF'UT 
! >ITER 
ITEF: = 
! >MIN 
MIN = 

IS THE PROBLEM A MIN=l OR A MAX<MIN=-1> ?, MIN 

. ·· .... ·· .. ·· .. ·· 
t •·· · . . · .. . .. 

51 

-1 
NULL LINE ENTERED >>> 
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( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

(1 

***** ** ** ***** ..., 
1 4 1 0 C· ~· .:: 

2 1 5 4 0 1 0 
1 _,., 

~ ( ' 0 1 ~· 

ITER Bf' TF:OC'T S 
**** ** :P ·q .·n * 

2 5.1631E-4 
.0058471 

c 
\... 

B (' 

* ****** 6 2.40 9 1 
4 1. 77 '2 ? 
0 "'" ~! 

") 

C· 
0 
0 

fMEMDRY EXHAU2 TED - UNMADP ING LIN KUL ES* 
t UN LOAD LO ADED LIN KUL ES TO INCREASE MEMORY f 
*MEMORY EX HAUST ED - UNMAPP ING LIN KU LE S* 
* UNLOAD LOA DED LINKULES TO INC REASE MEMOR Y% 

F:ESUL TS AFTE R ITE R = e ITERATIONS 

CON 1.t EEG CPU F2 CM It~ CM AX 

~ : ** ******* ***** ****** ******* {)K - f: . t.911E-7 69.96 4.3 6 36 -4 '3 6 3 t. 

XPRI ME OLDX DUAL BBTR OOTS 

********* ********t *********** ********* 
.200 24 ,97744 4.2 01 2E- 6 . 0 0112'21 
. 00 13 777 .0 0 6 03 72 -1.0 909 
1 .~."l 1 0 . "" .... ~ , .44781 - .22728 

9 .264?E-7 4.05? 9E-t -8. 2242 E-1C 
,, ct.35 7 ~. 9078 

2.7787 E- 6 
1.3304E-5 

.032601 

1.2176E-5 
5.8296E-5 
0 

P H A S E T l.J 0 

C' ·-·· 

.0060305 

. 074886 

E N D S 

( MANUAL MODE 

: - $ 
( : - $ 

( 

E 

( 

: _ !t-
L$ 
:_$ 
:_$ 

EXAMPLE N. 4. 

:_KARMARKAR 
EXECUTION STARTED 

F' H A 5 E 0 N E 

INPUT ALPHA G 
! >ALF'HA=.5 
! >Q 
Q = 20 

ALF'HA=,5 Q=20 

-
B E G I N S 

!><<< NULL LINE ENTERED >>> 

:. - ... .; 
_.:.· 

( INPUT ARE THE MATRIX A AND VECTOR B DEFINED? <YIN) Y=l N=Y=OrY 
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c 

l 

{ 

' 
( 

< 

( 

( 

( 

( 

( 

( 

( 

( 

; :· y 
y :: 1 
: :· .. ·· .··.·· NUL L LINE ENTE ::;:E[I 

t ; B 

* "f .. ·; ' lll:t :•·**·*"* * r, ' 4 l C· (- l. - '·' 
r ) 1 5 4 ·J 1 0 4 ... 
i - ~ -4 .. \ } 1 0 ... -· ~ 

INPUT ARE DATA OK? (Y/ N) Y== l N==Y==O, Y 
: >Y 
y = 1 
: ><~-~ NULL LINE ENTE R E~ 

(1 L1 GM:::. tH A. 

**t***********l******* 
_ ~ 1 4 1 v 0 4.,: s t 

c: ' C) 1 (- 4 :'.: - ~ 'i -. ~ -' . 3 - 4 0 C· 1 - 1. -
~ ISC R EP R~S ARTIFC 
-*~•ti~ t~t *tfff f 
-4.42E6 6 ~ 

-2.1429 4 0 
1 0 Ci 

0 
r:_, 

(' 

.~- t .. .• * l \ . j * .• l ~ ,.. 
t, t ( ·C: 3 3S':=·:-= 

.(iOlE9 44 

.4 C- 32 1 

RESULTS AFTEF: -r1Er:· - r0 
• r \ - ~ ITERATIONS 

CMIN CMA>: C 0 tN ERG C P LI F 1 

**•****** ****"* 
7.067E-7 29.9 

********* ********** 
4.6683E-7 8.7774E-12 

XPF.:IME OLDX DUAL BETF:OOT S 

********* ~· *• ~: ***· ***' ***•*•*•****** *•*•*:*•*•*•**•* 
.046706 .27768 9.302E-12 4.7861E-4 
• 017019 .10118 -1.1759E-11 .0055229 
.090713 .53931 -5.3151E-11 .040071 
.01048 .062306 1.854E-8 9 
.70242 4.176 
.066891 .39768 
.041741 .24816 

7.8522E-e 4.6683E-7 
.024029 0 

F' H A S E 0 N E E N [1 S 
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I NTEF: I OF' 

******** 
.046706 
.017019 .. 
.090713 ' 
.01048 

.. . ~ , 
• 70242 : .. -L 

.066891 

.041741 
.024029 



( F· H A S E T l.J 0 P E G I N S 

IN~~ T IE THE PRO fLEM A M!N=l OR A MAXCMIN=-1 ) ?, MI N 
( 

( 

( 

( 

r'i ~ N = - 1 . •. .· •' •' . •' .. N~LL L!NE ENTE RED >>> 

t~ 

********).***** 
32 141 C· C-
21 54 .. 1 ':: 
1 3 -2 4 (" C· 1 

B 
... 
6 
4 
0 

c 

~ ' 4 09 :. 
1 ~~~-· .. // ,.; / 

0 

*MEM CPY EX HA~STE~ - UNMAPPIN2 LIN KU LESt 
( tUNLOAD LOAD ED LIN KUL ES TO IN CREAS E MEMORY* 

I T E i:: f r .. T R 0 Cl T f 

l tt t* ********* 

( 

( 

,.. 
c 

. 00 5999 6 

. 0 445t.7 

I T i::-c:: =: Q -·· v 
( CON ~. 1 EF: G 

:n :n ::•*:f.:t't:t: 
CF'U F2 CMI N 

:o·:t:n: l 
4 , 3 6 3 1:: -6.4~92E-7 

ITE RATIONS 

CM~1>'. 

**°* .. H :i1-:t 
-4 . -:: . .::. :;. f.: 

X F' F: I ME 0 L D X 
( ********* ********* 

.20122 +88 075 

DUAL 
* * * t * :+: * .t. * f :+· 
1.6878[-6 

Bt-:TROIJTS 
***:-+-;+:t:**·*· 

.0011'.27 
9.8307E-4 .004303 -1.0 9'(>9 

( .10:09 .446 8 4 l""'tr\_,"""I_ 
-.~.:. ; .:.. / 

2.9657E- 7 1.2981E-6 -7.4246E-10 8 
.66307 2.9023 

( 8.8966E-7 3.8941E-6 
4.2693E-6 1.8687E-5 

: .032638 0 
( 

F H A S E 
( 

MANUAL MODE 

( • : _$ 
:_i 

T W 0 

!_$ EXAMPLE N. 4. ALPHA=.75 
(' !_$ 

!_$ 
:_KARMARKAR 

( EXEC UTION STARTED 

Q=20 

.0 7 5073 

E N D S 

F' H A S E 0 N E I< E G I N S 
( 

' '._·-~-:_ 
. 'i .-

_f! 
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( 

: : A i... F' H A = • 7 :.: 

( 
.. ··.n ... . ...,, 

NUL!_ L ! N E E N T E F' EI; > > >· 
THE MAT RIX A AND VECTOR 5 DEFINEr'" (Y / N ! '( = 1 N·=Y= O , ~· 

! >Y 
y = 1 

( : ><·: / NULL LINE E NTE~ED · · · 

( 

( 

( 

( 

( 

( 

r1 
******-*;.-u 
3 ,, -
1 

. ·. , . 
... . · ; 

'") 1 
1 C" 

.J 

3 -2 

y = 1 

..:; 1 
4 0 
4 ' · ' . 

r:: .... 
c·,. -~ :>: l 

0 C· c: 
1 0 4 
( i 1 v 

L.. I N [ E N T E F: E r~ 

t*l*ttl ... i************* 
- - . 4 1 0 0 4.423 l 
~ 1 5 4 '' 1 0 '") 1 4 '":• 0 . 
. ~ - :::'. 4 ',I c 1 - 1 

~ I~CR E f · RHe ARTIF C 

C· 
0 
0 

. ·· .. ··. 

( **** ********* 
4 t 00352 0t; 

( 

( 

( 

( 

{_ 

( 

. 0039267 

9 

tMEMORY EXHA USTED - UNMAPPING LIN KULES* 
*UNLOA D LOADED LIN KUL ES TQ INCREASE MEMO RY W 

RESULTS AFT Er-: I TE R = ® I TERA T I 0 NS 

CONVERG CPUF1 CMIN CMA X 

********* ***** ********* ********** 
9.4436E-7 19.08 6.2645E-7 6.7124E-1 1 

XF'RI ME OLDX I•UAL BBTROOTS 

:t:*** ***** ********* *********** ********* 
.047632 .28438 7.lOOBE-11 4.7034E-4 
.OU1363 .097694 -8,9732E-11 .0054351 
.089559 .53469 -4.1019E-10 .039731 
.010021 .05983 5.1008E-6 9 
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INTER I OP 

**"****** 
.04763 2 
.01636 3 
.089559 
.010 0 21 

- ----



( 

<. 

( 

( 

( 

( 

( 

( 

( 

( 

( 

I r 
I ( 

( 

( · 

( ' 

( 

( . 

. 0 7 0 ~7S 

4.1 77'5 
. 4:207 7 

1. 04?3E -7 6.:645!:.-7 
t''.~ -: C''") C' ·--· -J . -- 0 

F H A ::. E 0 N E 

F. H ~: S E 

E N D S 

B E G I N S 

• c :;· c:· ~· : . 

• 0 7 0 ;. ? ':' 
.04 :21 
• 02392 t.' 

INPUT 13 THE P~OBLE~ A M! N= l GR A MA X(M!N =-1) ? , MIN 

MIN = -1 
! ~·:<· ~ NULL LINE ENTERED >~> 

*' l" .. 
~· -
r) 1 
1 3 

ITEF. 

* * :• l 

(.; 

l :t. llt~ * .. ll 
6 

c: 

- ·'") 

...; 
6 C· c 

4 0 . 0 
I'; (, " •.,) 1 

B?TF:QOTf 
tttttt' l*-* 

B (' 
t * :i' :~ :t .• t 
t.. ::,4C· ~:: 

4 1.772 '7' 

0 
(\ 

ITER~TIONS 

C 0 NV E F: G CF' LI F :'. CM IN CM A>'.' 

********** ***** ****** ******* - 9 .3185E-7 23.96 4t3 636 -4.363 6 

XP!U ME OLIIX 
*: * *: *' *: * *' * *: *******:U: 

.201 .88002 

.0010712 .00469 

.10211 .44705 
2.4231E-7 1.0609E-6 

.66318 ::.9035 
7.2692E-7 3.182:,E- 6 
3.4891E-6 1. 5276E--5 

.03263 0 

F' H A S E 

MANUAL MODE 
!_$ 
:_i; 

DUAL 
***:·u ·***** 

1.7563E-6 
-1.0909 
-.22727 

-1.324E-9 

T W O 

!_$ EXAMPLE N, 4. ALF'HA=.9 
:_$ 

Q=20 

:_$ 

BP.TROOTS 
****'***** 

8 

.0011242 

.0060267 

.0 74967 

E N II S 

. . ' 
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( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( . 

( 

,. . 
t 

: _ ~-.:;i ;:, ~ .; r: ~ ; ;, F 
EXECUT I ON STA RTED 

F. f-: A S E 

! t~ c. U T A L.. P H A Q 

: :··· A L.. H -i A = • 9 
: ::- G 
Q = ,.., ~ 

.;\_1 

0 N E 

: :. . .. . N U L. !_ L ! N ::: E N T E S: E f.i >· > > 

B E G I N S 
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INP UT ARE THE M~TR!X A AND VECTO R B DEFINED? CY / N) Y=l N=Y=Q,y 
: :·. y 

y = 1 
: ><<< NULL LINE ENT ERE D ~'~ 

A B 

l l "* '*" * * * * :t * :t: *· ... '* -* ,.., 
1 4 1 ~ 0 L 

~ ·-· ·-· ,.., 
1 5 4 C· 0 4 - -

1 ~ - 4 0 0 1 0 ..: -
! NPUT ARE DATA OK? CY /N ) Y=l N=Y= O, Y . · . . \;" 
t . · . 

y = 1 . ·. . .·· .· N'I' I t_,L- LINE ENTERED 

f-i UGMENH1 

***"******************* 
~ ~ 1 4 1 n 0 4 . 4 28 6 
'":1 54010 
1:: - 4C· C-1 

D ! £ C F~ E f ' 
~--...-~1:> 

AF:Tr::c 
Jn:1 *: ~: ::+ 

-4 .4~ E6 6 
- ::: . 14 29 

ITEF: BBTF:OOT S 

**** ********* 
'l .002489'1 

.00 38033 

.173 96 
9 

C.• 

0 
0 
0 
0 
0 
1 

*MEMORY EXHAUSTED - UNMAPPING LINKULES* 
*UNLOAD LOADED LINKULES TO INCREASE MEMORY * 

RE SUL TS AFTER ITER = e ITERATIONS 

CONVERG CPUF1 CHIN CHAX 
**** ***** ***** ********* ********** 
1.9434E-7 15.24 1.2925E-7 1.8502E-11 

XPR !ME OL[IX I1UAL BBTROOTS INTERIOP 



( 

( 

( 

( 

( 

( 

( 

( 

( 

' 

( 

( 

( 

( 

( 

f ttttt t~t :ttttttt~t *'*'*tf~ft* *'*'j ~j jj **** ~*~j 
.048 022 .28 ~45 1.9 52~E-11 4 .6542E -4 . 0 4 f0: ~ 

. 0£S2 44 
l..'\,'\O~'i r. . ... . ..... --· 

• 69S:::t 
(\ 7-"": :-:-z . ... ..... ~ ~· -

,(: 9550 : · 
.5318 
.05 88 1 

4. 17<;' 6 
.4:!53 6 
.2 5439 

-2.4 66\?E-:i.1 
-1.1::.t.::.c:- 1 0 

I 005 3 33 
.0395::5 

2.1~ 0 3E - 2 1 .2 925E -7 

F' H A ~ E 0 N E E N 1' S 

F'H(.: SE T W Q P. E G I N S 

• 015 '?::-, ~ : 

.o ~t:· e44 
,''\ ,"'. 0 -::·~, I'" . . ...... . .... - ·-· 

r . .., -: .., -1 -:: . - ~ - '-' -
.0424 99 
. 0:.>3 86 6 

!N~CT !S THE PROBLE~ A ~IN=l OR A MAX CM!N=-1 ) ?~ M! N 

:.1:;:N = -1 .... · .. •' NULL LINE ENTEF: ED >>> 

(: 

tlt:+ :4 :n : t:t:+:t:t :U 
32 141(· 0 

B 

* 6 ****** 2.4 09J 
'") 1 5 4 0 1 0 4 1. 77'2.7 
1 ..... _4 C•·J 1 

I T E F: B P T R 0 C- T :'. 
-+::t :n ***lll" * l 

2 5. 9482E-': 

t0-4838 1 
0 
1.-· 

0 
0 

~: ES ULT S AFTE R I TE F; = ® 
CON VERG CPUF2 CHIN CMA X 

********** ***** ****** ******* 
-4.5 68 4E- 7 21.55 4.3 636 -4.363 6 

XF·F: I ME OLDX DUA L 

********:"*" ***l****:+: *********** 
.2015 2 .881 7 5 7.4451E-7 

8.6281E-4 .0037753 -1.090 9 
.1020,5 .44654 -.2272 7 

8.8658E-8 3.8793E-7 -2. 45 .62E-1C· 
.66292 2.9006 

2.6597E-7 1.1638E-6 
1 .2767E-6 5.5862E-6 

.032649 0 

F' H A S E T IJ 0 

BBTRO OTS 

********* 
.00112 73 
.006020 ? 
.075086 

8 

E N D S 

l . MANUAL MODE 
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( 

( 

( ' 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

+ c! : . - .. 

EXA~ PL E N. 4. ALPHA=l 0=2 0 

: _ $ 

: _ ~~ A t,' MA ::· ~< ~~, ~ : 

EXECU TION STA RTED 

FHA::. E 

I N P U T A L F· H ~. Q 

: >ALFHA=l 
: >G 
Q = 20 

0 N E 

: >/< < NULL LINE f NTE RED >:·> 

f E G I N S 

- 98 -

!NPU T ARE THE MATRI X A AND VE CTOR P ~EFINED? ( Y/ N) Y=l N= Y=Q, Y . .. ,, 
t . . i 

y = 1 
.. •, .· .·· .· .. NUL L LI NE 

(~ : 

ll 'i *l*****l' :• l* 
·- - 1 ..; 1 0 0 

1 5 4 0 1 0 - . . 
1 3 - '"' 4 0 C· 1 .: 

ENTERED · ....... ... . 

B 

* ~i 

4 
0 

!N ~UT ARE DATA QK ? ( Y/ N) Y=l N=Y=Q, Y . · .. \' .. ' 
'{ = 1 . · .. ·. . .. N." ' •_I :._:__ L.. I N. E ENT E R El:' 

t1UGME NT (; 

ttl******************* 
- - 1 4 1 0 0 4.4~ 86 

54 01 C· 2. 1 4 2'7' 
1 7 - 2 4 c 0 1 - 1 

[i I S C F: E r' R H S 
:+"::+:r::n ·n *tl 
- 4 . 42E: 6 6 

AF:TIFC 
r~· :u· ::+::;· 

0 
-2.1429 4 

1 0 

ITEF: 

**** 
4 

BBTROOT S 

********* 
.001878 7 

9 

.0039192 
• 13858 

0 
0 
0 
0 
0 
0 
1 

·. ·. ·. ,.· 

RESU LTS AFTER ITER = G ITERATIONS 

CONVERG CPUF1 CMIN CMAX 

********** ***** ********** ********** 

t.' . . ... , .. 



( 

( 

( 

( 

( 

( 

( 

·X~· R I ME 
:I l ~ ~ :n :n *' ~· 

.0 8834 

.0 097 253 

.C9733 

. 07433.: 

.04: 5c'.; 2° 

OLDX 
t:1· ~· :1 . ...-:1· ti1: :1: :1· 

.28 91 4 

.093942 

. 52974 

.058319 
4. 18::. 7 

2.1719E-1t 1.3 0:4E-1~ 

.023823 0 

F' H A s r- 0 N c:. 

F H r.; E E T 

E 

w 

ri:JAL * ~· :1· :I l l l )' ~ .. l 
1. 0374E-10 

-1. 3C'·09E -1 0 
-6. 0688E - 10 

6. 143t.E-8 

E N D 

0 B 

c 
~· 

E 

f:BTRC'C1 T £ 
:1: .. iJ ... .,: ... ... 
4.62 04[- 4 

. 039381 
9 

G I N s 

I r~;:"t_: T !S THE F'F:OBLEM A MI N=l OR A MAX<MIN=-1 ) 
! :·- l"'; I ~. '. 

( t'· ':' ~· ' - ,( = -1 . " .. NULL LINE ENTERED " " ,. :· +. 

B c 
;f lt :•*******~' ** * ***'**l 
7 " 1 4 1 0 0 - 6 : • 4 09 :!. 

( ~ 1 ~! 4 0 1 0 4 1 .77~ 7 

1 - ~. 4 (\ ~ 

' ~ 
, . .. 0 C". 

'") 

( 0 
(· 

(' 

( 

I T EF: B f-· T P 0 0 T S 

( **** ********* 
2 6 .11 02E-4 

.0063737 
( • 0494!:; ~;· 

( ~MEMORY EXHAU ST ED - UNMAF'F'ING LIN KUL ES* 
* UNL OAD LOADED LIN KU LE S TO INCREASE MEMORY* 

( F:ESUL TS AFTER I TER = G I TE RATIONS 

<. 
CONVER G CPUF2 CMIN CMA X OK ********* ***** ****** ******* 

-6.625E-7 19.46 4.3636 -4.3636 

( 
XF'RIME OLDX DUAL BBTROOTS 

********* ********* *********** ********* 
.20115 .88051 9.9183E-7 .0011241 
.0010127 .0044331 -1.0909 .006027 

( 

.10209 .44691 - . 22727 .074962 
( 1.067E-7 4.6707E-7 -1.9899E-13 8 

.66311 2.9027 
3.201E-7 1.4012E-6 

( . 1.5365E-6 6.7258E-6 

?, 

I NT E ~; Io;:· 
t:i·n :1· :1 ~ ·~ 

. 04E'.2 :!. 7 

.08 834 
• 0097::?53 
.6973 3 
.0 743 36 
.0425 63 
.023823 

MIN 

~. .. . 
¥ 

,, 
""' ~ ;_! , 
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( 

( 

(' 

( 

( 

{ 

( 

( 

( 

( 

( 

( 

( 

I 

I • 

( 

• 
( 

( 

( 

( 

( 

( . 

F' H A S E 

M ~: t,t U F-i L M ·J D E 
:_$ 
: - $ 

T W 0 

: _ f E X A M F· L E N • 4 ALF'HA=l.1 

!_$ 
: _KARMAF,l': H;:, 
E X E C UT I 0 t~ ~ ' M : T E I: 

F' H A S E 0 N E P. E G ! N S 

l~ ~L LINE ENTER ED >:·> 

E N D S 

- 100 -

IN~u· A~E T ~E MATR I X A AND VECT OR B DEFI NED? CY/ N) Y=l N=Y=o,y 
: :· · y 
y = 1 .. .. . · . · . . •' I' I I ,-~ . .J ._ :..._ LI NE ENTEF:ED 

r-1 F 
:tft ll.lli "fl"~~..- -.. t 

-, 1 .; 1 ' ' (': c: -
'-: c 4 ·-· 1 c, 4 -· - ._) 

1 ' - "") 4 0 •':: 1 0 -

INPUT ARE ~A TA OK? (Y/N) Y=l N=Y=C ~ Y 
.. ··. \ " 

'; = 1 
: ><<·. NULL Li N:: E NTEF~ ED .·· . 

AUGMENT A 
l** ~*********t******** 
- 2 1 4 1 0 0 '1.428 t 
"") 1 5 4 0 1 0 2 .142 9 
1 - -2 4 0 0 1 - 1 

[iISCR EF' 
***:n** 
-4.428 6 
-2.1429 

1 

RHS AF:T IFC 
~: :n: *in ~·:u· 

6 0 
4 0 
0 0 

0 
0 
0 
0 
1 

ITER BBTROOTS 
** ** ********* 

4 t 001403 9 
.0040755 
.11017 

, 
" . "'- :i; _.., . :. ·. 



{ 

( 

( 

( 

( 

*MEMOR Y E XHA~STED - UNMAPPING LI NKULES* 
* U t ~ L 0 AP L 0 A [IE[' L It~ 1:; LIL E ~ T 0 IN.CF: E Ci SE ME r-'1 0 F' v l 
"MEMO RY E XHAU ~TE~ - UNMAP PI NG L!N K ~L ESi 

t UNLO~P LOADED L!N K ULE~ TO INCPE~~E MEMOP Yt 
W ~ E MO~ Y EX HA~ET E D - UNMAPP I NG L!N~ " UL ES» 

*UNLOAD LOADED LIN KU LE2 TO !NCREA£E MEMO RY~ 

R e-~• :: TC __ i_. _ ' ._ 
_,_.,..._ r- . 

P"1 r· : ~ r. 

CONVERG CF ~F l CM! N CMA Y 
******* **t*•* **f* **~* 
-. 26596 141. 01 -1.6 -:.s 

ITE RA TIO N~ 

XPR IME OLDX DUAL PETROQTS INTERIC F 
( t~~tff~ ~ f$ ~tff~tt*tti ff fffftft~ •*t~ttltf **ffK~~~ ~ ! 

( 

( 

( 

( 

.; • 4;:·4::::-33 
1. c~::E-32 

t 103 4? 

~ .4 33 3E- ?1 . 056 :.36S 2E-5 4.4 ? 42E-? ~ 

S.8?14E-3= -.78 4 . 0073392 1 . 6 4 :~E-3 ~ 

5.6 - 2 . 182 . 038964 .1 0343 
5.7385E - 32 - ,0032835 9 1. 05 ~9E - 32 

T s:·:34'=· 5 0 
1.19=2E - 32 6. 4926E - 31 
4.E 164E - 33 2.6077 E- 31 
- . 0 :9551 ~-1 . . :; 

f),"'"'1 ' 7CC' , 
t ~· ,) ~ C· ·- · •;..., •. .I C _,, 

fr/F~"f3Lt. 

C· H A : E 0 N E 

F· H A S E T W 0 

E N D S 

B E G I N 2 

1. 1 992E -3 ::: 
4 .E164E-32 

• 002.:.32 i::: 

r ~ · c· · · ..­.... "! . u: IS THE PR OBLEM A M!N=l OR A MAX CMIN=-1> ? , MIN 
( : :-- ITE F 

I T E F; - .:. ·~"~· 
+ ·. ,... 
' .. · + 

+ · . .... 
t . . · =1: 

: > ~ EXAMPLE N. 4 ALPHA= . 25 Q=30 

: > $ 

r : >KARMARKAR 
( EXECUT I ON STAR TE D 

( 

F' H A S E 

IN PU T ALPHA Q 
: >ALPHA=.2 5 
: > G=30 

0 N E 

: ><<< NULL LINE ENTE RED >>> 

B E G I N S 

- 101 -

INPUT ARE THE MAT RI X A AN D VECTO R B DEFINED? <YIN > Y=1 N=Y=O, Y 
( ! >Y 

y = 1 
: ><<< NULL LINE ENTERED >>> 

A B 

************** * 3 2 1 4 1 0 0 6 
2 1 5 4 0 1 0 4 
1 3 - 2 4 0 0 1 0 

( 



.. 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

: N~U T AP~ .DATA OK? CY1 N) Y=l N=Y =Q, Y 
: :·Y 
y = 1 
t • .. . 

.... ' . 
l"'f :_: L- L LINE EN; Er;:ED 

r~uG MENTi'.'1 

fti i t~~ttt*i ********** 
3 2 1 4 i 0 0 4.4 236 
~ 1 5 4 0 1 0 2.142 9 
1 3 - : 4 c 0 1 - 1 

DI SC REF· RH~ ARTIFC 

*****"** i ·P 
-4.428 6 6 
-2.142 9 4 

1 0 

Br TF:OOT 2 
·•:u·t·***** 

. 00 46~ 7:.? 

.0 117 9 4 

c 

0 
0 
0 

·1 ... 

·. ·. · .. ·· .. ·· ... · 

~ ~ EM ORY E X~AUST E D - UNMAP PING LIN KU LESl * \..: ~~ :_ 0 ~: [ ' L 0 n • E[: L. I N I\ UL. E :::· T 0 I N C F· H 1 SE M E M 0:;: Y l 
* MEMORY EXHAUSTED - UNMAPP!NG L!N KUL ES* 
l ~NL.0~ [ LOADED L!N KULES TD I NCR EASE MEMORY t 

F ;:: :::: U L. T ':: A F T E F: I T Ef.: = § I T E R A T I 0 N S 

CONV ER G CPUF1 CMI N CMA X 

********** ***** ********** ********** 
8.7325E -1 0 99.61 5.7443E-10 5.5633E-1 E 

XPFU ME OLDX ti UAL BBTROOTS 
* * ;;: * * *: * *: i * ** **U:**** *********** ********* 

+045505 .2694 5.887E-18 4.8743[-4 
. 017656 .10453 -7.4397E-18 .0056138 
.09 1856 .54381 -3.3297E-17 .040417 
.01108 .0655 96 1.4824E-11 9 
.70547 4.1766 
.063382 .37524 
.040921 .24226 

9.7027E-11 5.7443E-10 
.02413 0 

P H A S E 0 N E E N It S 

P H A S E T W 0 B E G I N S 

I NTERI OF' 

***** ... **" 
.045505 
.01765 6 
.091856 
.0110 8 
.70547 
.063382 
.040921 
.02413 . 

.. .. 

INPUT IS THE PROBLEM A MIN=1 OR A MAX<MI~=-1> ?, MIN 
( : > I TEF: 
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( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

. 
f 

( 

(. 

( 

( 

( .. 

I TE r: = 7:.'. 
: >MI f,t 
MIN = - 1 
: :· ..- ·· .· N U L L L I NE E NT E F: ED > > > 

(1 

**** :u ··u:+* -P** 
32 14 100 
2 1 5 4 0 1 0 
1 ~ -: 4 0 0 1 

I TEF: 
l* "q 

PPTF: OOT S 

**:+ :U·*** .* 
5.163E- 4 

.0058471 

.0 4254 3 
8 

B 

* 
6 
4 
0 

c 
**'* **"'-
2 .4 091 
1 . 7727 
r.· 
~! 

'1 

c. 
r:· 
0 

tMEMORY EXHA USTED - UNMAPPING LI NKUL ES* 
*UNLOAl L OADED LI NKUL ES TO INCR EASE MEMOR Yt 
*MEMORY EXHAUSTED - UNMAPP I NG LINKUL ES* 
* UNLO~D LOAD ED LIN KULEE TO INCREASE MEMORY* 

RE:SUL IS AFTER I TEr( = 8 !TERAT I ON2 

C 'J 1-: \.I E E G CF'UF:'. CM H 1 CM(,)'. 

:it· * l * * * * * * * * '*" *'*"**"* *****:* ***"**"** - 3. 8233E - 1C1 1 13 .3 7 4 . 3 636 -4.3 63t, () K 

XPRIME OLDX DUAL 
********* ***l***** * ******~*t* 

.203 41 .888 12 5. 0 3 81 E- 9 
9 .3 277 E-5 4.0 727 E-4 -1.09 09 

.1 018 4 .444 67 -.2 27 2 7 
1.199 3E- 9 5.236 2E- 9 2. 05 4 8 E-11 

.661s·4 2 . 8902 
3 .5 978E - 9 1.5 709E - 8 
1 .7 2 6 9E -S 7 .539 9 E-8 

. 03 : 7 19 C· 

F' H A S E 

MANUAL MOD E 
:_$ 
:_$ 

T W 0 

·:_t EXAMPLE N. 4. ALPHA=.5 0=30 

a = 30 
:_i 
:_$ 
:_KARMARKAR 
EXECUTION STARTED 

BE:TtrnOTS 
**:+·u :***. * 

. 00 114 2 2 

. 00 5 9 92 8 

. 0 75642 
8 

E N D S 

F' H A S E 0 N E B E G I N S 

INPUT ALPHA Q 
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+ "• • I C: •I ' /"' - C'°" • .· · HL . HH -·· • ._; 

: >n 
( Q = 3 0 

: > · ~< ·~ NULL LINE ENTERED ~· >:· 
INP UT ARE THE MATR I X A AND VECTOR B DEFIN ED? CYIN> Y=l N=Y =Q, y 

( 

( 

(' 

( 

. .. ~ ' 
• .. l 

y = 1 
! ><<< NULL LINE EN TERED >>:·· 

t-i p 

*******·******* * 
3 '") 1 4 1 0 0 6 .... 
'"' 1 5 4 0 1 0 4 ..: 
1 3 -2 4 0 0 1 0 

I NPUT ARE DATA OK? <Y IN) Y=1 N=Y=O , Y . · .. \"' 
0" l 

( 'f = 1 

( 

( 

~ .. . . . 
t •· .. NULL LIN:: ENTEr.:Efi 

~iUGM=:NTA 

********************** 
~ '") 1 4 1 0 0 4 . 4 2 2 f 
'") 1 5 4 0 1 0 2 . 1 4 29 
1 ~ -'"> 4 0 0 1 - l 

DISCREP RHS ARTIFC 

******* *** ***** t ( - 4.4286 6 0 

( 

( 

( 

( 

( 

1 
4 
0 

I T E F: B B TFW 0 T S 

**** ******"*** 

9 

. 003889:2 
,0068 9 44 
.4038 1 

'' .. 
0 
0 
0 
0 
0 
1 

* MEM OR Y EX HAU STED - UNMAPPING LINKULES* 
( *UNLO AD LOA DED LIN KULES TO INCREASE MEMORY t 

RESULTS AF TER ITE R = ~ ITERATIONS 

CONVERG CPUFl CHIN CMAX 
( 

********** ***** ********** ********** 
(. 7.9984E - 1 0 43.56 5.2836E-10 1.1244E-17 

( XPRIME OLDX DUAL BBTROOTS 

********** ********** *********** ********* 
.046706 .27768 1.1916E-17 4.7861E-4 
.017019 .10118 -1.5062E-17 .0055229 
.0 9 0713 .53931 -6.8084E-17 .04007 
.01048 .062306 2.0983E-11 9 

c .70242 4.1761 

.., 
"1. ~ , •• 

· .. 7/ . .;,; .. 
. ":.:t:·· ~ .. ·· 

INTER I OP 

******** 
.046706 
.01701 S> 
.090713 
.01048 
.70242 

- 104 -



( 

( 

( 

( 

. C-St:.39 1 

.04174 1 .2481 6 
8 . 8S71E- 11 5.283 6 E-10 

.C- 24 ·:·::9 0 

;::· ti A S E 0 N E 

F'Hf-. SE T W 0 

E N 1! S 

B E G I N S 

.0 41741 

.024 029 

( INPUT IS THE FROBL EM A M! N= l OR A MAX CMIN=-1 ) ?, MIN 
! >MI M 

-., MI N= -1 
( : ><<< NULL LINE ENTE RED > ~ ·> 

A B C 

( ***1******** ** * *** *** 
7 - l ~ 1 0 0 6 2.4 091 

" 1 :\ 4 0 1 0 -
l "! - '1 "1 ' .. ) 0 ~· ~ 

I T E F: P t-· TF; 0 !J T S 
:nu :u tttt :r.t-.: 

. 0 445 e:. ~:· 

( 
,.., 
C· 

4 
0 

" '; 

'' .. , 

( 
tM EMO RY EX HAUS TED - UNMAPPING LI NKUL ES* 
tU NLOAD LOADED LIN KU LES TO INCREASE MEMORY * 

( 
F:ESULTS AFTEE ITEF: = 0) ITE RA TIO NS 

CON\JE F:G CF'UF2 CM I I~ CH A>< 

tl******l* ***** *****"* ******* 
( 7 . 71t.3~ -1~ 59,39 4.363 6 -4. 363 t.. 

( XF'R I ME OLDX DUAL BBTROOTS 
* * * * * * i1· *:* ll: ***.1:** :H::t: * *: * * ll: * * * * * * ********* 

.20324 .8 8755 6.2994E-10 .0011412 
( 1.6173E-4 7.0629E-4 -1.0909 .005994 7 

.10186 .44484 -.22 7 2 7 .075604 
4.4142E-10 1.9277E-9 8.8539E-11 8 

( .66202 2.8911 
1.3243E-9 5.7831E-9 
6.3564E-9 2.7759E-8 

( .032713 0 

c P H A S E T W 0 E N {1 S 

MANUAL MODE 
( : _$ 

!_$ 

:_$ EXAMPLE N. 4. ALPHA=.75 G=30 
( :_$ ~ 

... 
l. ; 
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: - $ 
: _ I< A F: M A R K A R 

( EXECUTION ST ARTED 

( 

( 

F' H A S E 

I t-1 ;:· U T AL F' H ~: 0 
! >ALP HA= .75 
: ::.- o 
Q = :: c· 

0 N E 

: >~<< NULL LINE ENTERED ~ - ~ ~-

B E G I N S 

- 106 -

( INPUT ARE THE MATRIX A AND VECTOR B DE~INED? CY/NJ Y=1 N=Y=c,y 

( 

( 

( 

( 

( 

! >Y 
y = 1 
: ><<< NULL LINE ENTE RED ··. ·. ·. 

H B 

:ftll "f:'f. ***'+"** :U * -~ 1 4 1 0 0 6 ·- -
~ 1 :· 4 C· 1 0 4 
1 3 - ·/ 4 0 0 1 0 

I N P~T ARE DATA CK? CY/N) Y=l N=Y=O , Y 
: :·. y 
y = 1 
: :> ·, · ,~ NULL LINE ENTE RED , ,, 

AUGM ENT ti 

tt *l****************** 
( ~ 2 1 4 1 0 0 4.4 28t 

( 

( 

( 

( 

( 

- 4 0 1 0 :.1429 1 C" 

~· 
1 4 0 0 1 - 1 .,:. - -
I· r:::· C F\ E F' F.: H S * .t ~ n it ~- ~: n · 
-·!. 4 2 8 .:'. 6 
-'.2' 14 '..!'? 4 

1 0 

ARTIFC 
~: "* * * n : 

0 
0 
0 
0 
0 

0 
1 

ITEF; BBTROOTS 

( **** ********* 

( 

( 

( 

( 

4 .0035206 
. 00 39 267 
.242 24 

9 

RE SUL TS AFTER ITER = @ ITERATIONS 

CONVERG CPUF1 CMIN CMAX 

********** ***** ********** *********~ 
5.8918E-10 23.7 3.9084E-10 2.6126E-17 

,,, .. . ,..; .. . 
... , ... . ... - . . 

XPRIME OLDX DUAL BBTROOTS INTERIOP 

( . ********** ********** *********** ********* ******** 



( 

( 

( 

( 

( 

( 

"' 
( 

( 

( 

( 

( 

( 

( 

( 

( 

"' ,, . . 
( 

( 

( 

G 

( 

' ( 

I ( · 
1 · 

.28438 
. 09769 4 
.5 3469 
.05983 

.016363 

.089559 

.0 1 0021 

.C:.9971 

.07 0 478 

. 04'.::31 

4.1 775 
.4 2077 
.2526 

6.5 46 4 E- 11 3. 908 4 E- 10 
.023928 0 

F· H A S E 0 N E 

:: • 7 C:.3?E-17 
-3 . 4927:::-17 
-1.5 966E- 1 6 

3 .182 3 E-1 1 

E N D S 

4 . 7032E-4 
.0054351 
. 02973 

9 

P f-! A S E T li.1 0 B E G I N S 

• 04763:: 
. 01636:.Z. 
.0 8955 9 
. 0 1 0(·21 
. 69<7 .. 71 
.070478 
.04231 
.02392 8 

INPUT IS THE P~OBLEM A MIN= l OR A MAXCM I N=-1) ? , MIN 
! >MIN 
MIN = - 1 
! > ·~ ~ < NULL LINE ENTERED -~ ~ 

A B c 
* * l ~- * * * * l * ... ~-* * * ****** 
~ 

'") 4 1 0 0 6 2 .4 091 . 
2 1 c- 4 0 1 0 4 1 . 7727 -..! 

1 3 - '") 4 0 0 1 0 c:-
-..! 

'"> -
0 
0 
0 

*MEMORY EXHAUST ED - UN MAPPING LINKUL ES* 
*UNLOAD LOADED LI NKUL ES TO I NCREAS E MEM OR Y* 

ITEF: BBTF:OOT S 

**** ****.***** 2 5 . 72t.5E-4 
.00 6 17 2 2 
.0 4 6863 

8 

RESUL TS AFTER I TE R = ~ ITERATIONS 

CONVERG CF'UF2 

********** ***** 
7.7412E-10 41.2 

CMIN 

****** 
4.3636 

CMAX 

******* 
-4.3636 

XF'RIME 
****** * ** :~ 

.20348 
6.2139E-5 

.10184 
1.7162E-10 

.6619 
5.1485E-10 
2.4713E-9 

+032722 

OLDX 

********** 
.88838 

2.7129E-4 
.4446 

7.4925E-10 
2.8897 
2.2477E-9 
1.0789E-B 
0 

P H A S E 

DUAL BBTROOTS 
*********** ********* 

4.6759E-9 .0011423 
-1.0909 .0059927 
-.22727 .075645 

-1.6476E-10 8 

T W 0 .. E N D S 
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'-' N E I N s 

::· T 
' ' . 



c 

•• 

• 
• 

• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 

. . · .·· ~ ~ LL L! NE E N TE ~ E~ ·· .. " .. ' · 

l~F~ T ~ f E THE MAT~! X A A N ~ VECTOR B DEFI NED? CY / Nl Y=l N=Y=Q,y 

. .. = 1 
~ .. " . 
• <t _ : :_ '._ 

{- ; 

·;.· ****~~, ti ·• 

-· r , -
1 

. · . . \' 
t ,· I 

y = 

:::: 
1 
~ 

i .; 
C' 

~· 
.; 

- ., 4 0 

1 

fJ 
~ .• • 

:tt :n * f) (- 6 
~ C· 4 

- 1 0 

~r ~tttt~ i * * **j****~*** 
~ '1 1 4 1 0 0 4.428 6 

i:: .; \) 2 . 1 4 :7 ·- ~ ~ ~ ~ 

-· .; ( · ( \ 1 - ' - ~ -· 

, .. , .. . - -
•• •• ...: t ... '-i ..:. ·.~ 

C· 

~ 003B0?3 
~ 7-:C i. . 

t - ; '-'" ~ 

I TEF: = 

c 0N 1) E F: G CPUF1 
~ ITERATIONS 

CMIN CMAX 

~ **i***i** ***** ********** ********* 
1.4114E-10 17.65 9.3871E-11 9.759E-18 

XF'RIME OLDX DUAL BBTROOTS 
****U'. *;t)+-l *******:*** ********:*** **:******* 

.048022 .28745 1.0301E-17 4.6542E-4 

.015955 .095503 -1.3012E-17 .005383 

.0888'44 .5318 -5.9937E-17 .039524 

.009825 .05881 1.9385E-11 9 

.69626 4.1796 
(. ·; '1 i ·1 ' 

t 'I.I J ~ I ·- \....' .43536 
.c- 4:49<7' .25439 

1.:.i68:E-11 9.3871E-11 
. o :3E:66 0 

INTERIOF' 

******** 
.048022 
.015955 
.088844 
.009825 
.69826 
.0 72733 
.042499 
.02386 6 
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-- THE PROBL EM A M!N =l OR A MA X < ~!S=-1) ?, MIN 
: : ~- : '.':; ... :_ 

. .. ·· .. · .· ·. ~ · I: , : ,J _. _ ..... 
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*'**l '* :p :t) :t .... .. :p 
~, ' 1 ~ 0 .. - ;. 'i ... 
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'.2.4 -::··=: 
1.772 /' 

PE~UL1S AFTER ITE ~ -~ - \:/ ITEF:ATIONS 

C Ci l ~ \.1 E F: G CF' U F ::: 
~* i*~**~*~* tl *** 

CMIN 
*****'-' 
..;.36 3 t. 

CM AX 

*:i:*:i:*** 
-•i. 363 6 

>:FF: I ME 
l ~. :+: :; :+: i :+: ~: * :+: 

. 2 0 345 
7 .718 9 E-5 

• 1 0 1 E' 4 
1 .3t. 78 E-10 

.6619 2 
'1.1034 E- 10 
1. 9t9C:.E-9 

.03272 

OLD X 
:+:*:+:+:*****'* 

• 8E' 825 
3.3701E-4 

.444 63 
5.9719E-10 
2.8899 
1.7916E-9 
8.5995E-9 
0 

F' H A S E 

DUAL 
:+::U:******** 

1.0881E-8 
-1 _. 0909 
-.22727 

-4.6473E-10 

T W 0 

BBTROOTS 

********* 
.0011416 
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.005994 

.075t.19 
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: ···MIN 

MIN = - 1 . " .. · . .. · ·. ·. ·. N 'I : I 
L· ~ - LINE ENT EF;ED >>> 

,; 
... lllt*** :"'* ... ....... 

~- 1 1 ~ 

( ' ~ ~ "'! 

2 1 c 4 0 . 0 ~· 
1 3 -- ~ ..; (I 0 1 

ITEF: BP.T R ·CTS 
tll* ****l .*** 

8 

B r: 
* *** ·** l 

4 1.7 7 2 7 
0 :. 

:po·: C: ~1 C ;:;: ':· E P - U I'~ r'. A FF I N G L I N n.1 ' ;:;. S *· 
t UN LOA~ LOAPED ! NKU LES TL . NCR EAS MEMOR Y~ 
*MEMORY E X H A UST ~~ - UNMAPP ! . ~ LIN 'U LES* 
l U I~ L 0 ?: P L 0 ?![: E D L ~ t:: U L ES T (I I [: R E , SE M E M 0 F.: y:r· 
ihJEMORY 
* U N L 0 ?: D L C A D E D L I N I': L ' E '? T C1 I N C' , ::: A ::· E M c M 0 F; Y l 
*M EMO RY EX HAUS TED - U .APP IN G LIN KUL E2:+ 
... UNLO~D LOADED LINKULES TO ~CREASE MEMOP Y ~ 
iME~OR Y EXHAU STED - UNMA P · ~ G LIN KU LESl 
l UN LOAD LOADED LIN KU LE S T · I NCREASE MEM ORY ~ 
*MEMORY ' G LIN KU LES:+ 

RE2ULTS AFTER ITE R IT ERATIONS 

CONV ERG CP UF2 CMI N 
( ********** ****** ****** 

- 8 .2~25E-4 288.23 130. 56 
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XF' F.: I ME 
*:*u·u :u :* 

. 03300 4 

.01265 6 

.1422 

.0 033 2 07 

.6 8 6 09 

.067711 

F· H A S E 

( . MA NU AL MODE 
!_$ 
:_$ 

( ~ - $ 

DUAL 

********* 
-.804 

-6.6686 
-12.546 

.07928 

T IJ 0 

:_t EXAMPLE N. 4. ALPHA=.S 0=40 
:_$ 

( : - $ 

• 082251 
.o 95342 

e.oo 9 
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EXEC~TION STARTED 

F ti A E E 0 N E B E G I N S 

( - 112 -

: > Q= 4 C· 
: :: < < < N U LL L I ~ E E NT E F: E P > > :· .. 
I N r' u T A r:, E T HE M -~ T s: I x A AN D v E c T Gr.: : · ti E F I :~ E !) ? ·: y / N ) y = 1 N = y = Co ' y 
: >Y 
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y = 1 
: ~·<<< NULL LINE ENTERED 
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** *'* **'***·*'**''.*'* * 
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( INPUT ARE DATA OK? CY/ N) Y=l N=Y=O , Y 
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y -= 1 
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* * ***~*l****~** ' * * **** 
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ITE R BB TROOTS 

**** ******'*** 
•1 • 00 38 89:2 
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. 00689 44 

.4 C- 3 81 
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•MEMORY EXHAUSTED - UNMAPPING LIN KULES* 
*UNLOAD LOADED LIN KU LES TO INCREASE MEMO RY* 

RESULTS AFTER ITER = ~ ITERATIONS 

CONVERG CPUF1 CHIN CMAX 

********** ***** ******** ********** 
9.0526E-13 53.53 5.98E-13 1.44 0 3E-~3 

XPRIME OLDX DUAL BBTRO OTS INTERIOP 
( ********** ******** *********** ********* ******** 
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• 0 4 6 7GC:. .27 768 
+1 0118 
. 53931 
.062306 

1.526 3E - :3 4.7 S6 1E-4 . 0 46 70t 
• c- 1701 9 
.09071 3 
. 01048 

. 06t.?91 

. C·417 41 

4.1 761 
.3 '? 7 6e 
• :24s16 

1.0058E-13 5.98E-13 
.024 029 0 

F' H A s E 0 

F' H A c E ._; 
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-l. 9295E-23 
-B .7:21 4E- 23 . 0 4007 
2.~ 7 4 9 E- 1 4 9 
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w 0 B E G I N c 

IN F'UT IS THE F'F;QBL EM A MI N=l OE: A MAX <MIN=-1 ) 
: > MI h: 
MIN = -1 . ·. •. 

. . NUL.L LINE EN TEF:Er; • ... · < .. .. .. 

A f: c 
**** :U-.** :P :U :+'~ * Jt" :Ul** 
-z :2 1 4 1 (' (' ~· 6 :::> . 4091 
"' 1 C' 4 0 1 0 ..J 4 1 --,--a 

• / I ...:.. I 

1 3 - ,, 4 ~ 0 1 ....... 0 C' 
..J 

'") 

,. 
' .. / 
t_• 

t · 

I TEF; PFTROOT S 
**** ******"*** 

2 5. 41 :2:2E- '1 
.0057'996 
. 0 4456 7 

s 

*MEMOF:Y EXHAUS TED - UNMAF'F'!NG LI N~: ULES:it 
Jt UNL.O AD LOADED LI IH<UL ES TO IN CREAS E MEMORY * 
>1-:MEMOF:Y EXHAUSTED - UNMAF'F I NG L!NKULES* 
*UNLOAD LOADED LINKULES TO INCREASE MEMORY * 
*MEMORY EXHAUSTED - UNMAF'F'ING LINKULES* 
*UNLOM1 LOADED LINKULES TO INCREASE MEMORY* 
*MEMORY EXHAUSTED - UN M AF' F· I NG LINKULES* 
*UNL0:'1D LOADED LIN KULES TO INCREASE MEMORY* 
*MEMORY EXHAUSTED - UNMAF'F'!NG LINKULES* 
*UNLOAD LOADED Lim\ULES TO INCREASE MEMORY * 
*MEMORY EXHAUSTED - UNMAPF'ING LINKULES* 
*UNLOAD LOADED LINKULES TO INCREASE MEHOF:Y* 
*MEMORY EXHAUSTED - UN MA F' F' I NG LINKULES* 
*UNLOAD LOADED LINKULES TO INCREASE MEMOF:Y* 

RESULTS AFTER ITER = @ ITERATIONS 

CONVERG CPUF2 CHIN CMAX 
********** ****** ***** ******* et<.. -1.0625E-6 291. 32 4.364 -4.3639 

XF'RIME ou:ix DUAL BBTROOTS 
********* ********* ********** ********* 
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-1. t.t:.::SE-·5 
.2824: - 1.09 0 9 . 0 078 <: 
.6 0 144 -.22732 .0514 7 9 

3.lS~<:!E - 6 1 . c421E-5 1.8795E - 6 8 
.731~1 3.768:::: 

a , 6SlE-6 4.98 63E - 5 
~ .12°8~ -5 2.6421E-4 
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