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Goal: Frmd an o,oé'ma/ Solubon 270

(or decicle #od Herwe is no fasible solubon).

Main idens:

1. Transform LP inbo cpuivalent LP whose basic solukon Is o BFS.

2. If <0, dhen He BFS is ophmal, skp.

3. IFcj>0, we con transform the LP inbo equivalent LP with beter BFS.



JAn jguim/m/ LP with o BFS

B Yy Yy | A Xz X
31 4 2 -2
d 1 -3 -2 -4
10 A 1 3
1 104 4 4

LP /0 be SO/VﬁQI
Basic solehon. infeasible



JAn j;?uim/m/ LP with o BFS

_
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ad 1 -3 -2 -4
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1 104 4 4
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Basic solehon. infeasible
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Basic splubon s BFS



An LP Whose BFS is Ophmal
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!@pmw'l@ tie Soluhon

Ci>0 = lncrasing 2 incrases dhe objechve funchvn value.

c=0 V2,68 => chaying 2, cloes nof affect objechie Runchion value .

= Tg bo incrense 2y witliout cjtau&m(? ofhes nou-basic vanvbles .
C habgfbg basic. variobles is fue.

How much can we increase 2; while /Lzo/»é? #e solution. feasible?
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gj; = basic varioble wdh cocfivient 4. in #h conshaint,

Visism: b= 2 +2] QirZy = 2j; + Q;j2;
h¢B

= 2'\;"- = b — Qg z'ﬁ
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gj; = basic varioble wdh cocfivient 4. in #h conshaint,

Visism: b= 2 +h§15aih£h = 2j; T Qg
¢

= &‘". = bl. “Q,“’ %’
Case 1: Qg <0O: /ncreasz‘n(? 2; does not decrease 2;;

Q_ &> 2 7 0.

Cose2: ay>0: 2j ¢ ag



Cased: ajsoO ¥ larsm:
o il can mcrease 2j Qs MUCKQS ke want.
o The (P is unbouded, hos a Rosible solihon with obechie fnching

volue 0.



Cased: ajsoO ¥ larsm:
o il can mcrease 2j Qs MUCKQS ke want.
o The (P is unbouded, hos a Rosible solihon with obechie fnching

volue 0.

Cose2: Jr: aj>0:
o R= Qlamm. f———la,d>O} Ak_b:
6 Set Z=Ap ancl 2;=bi - QjjAp VIsis m.



Cased: ajsoO ¥ larsm:

o We cen icrease 2j Qs mUChas e want,
o The (P is unbouded, hos a Rosible solihon with obechie fnching

volue 0.

Cose2: Jr: aj>0:
o R= Qlamm. f———la,d>O} Ak_b:
6 Set Z=Ap ancl 2;=bi - QjjAp VIsis m.

= 2; >0 V lsism, dhe wew solehon is Rasible.



Cased: ajsoO ¥ larsm:
o We cen icrease 2j Qs mUChas e want,
o The (P is unbouded, hos a Rosible solihon wi objechie Lenching

volue 0.

Cose2: Jr: aj>0:
o R= Qlamm. f———la,d>O} Ak_b:
6 Set Z=Ap ancl 2;=bi - QjjAp VIsis m.

= 2; >0 V lsism, dhe wew solehon is Rasible.

25, =0, can move 2; inbo He basis and Zj out of de basis

R
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X Xz Y3 Yy | T X3 Yz, ;/E = min E/Z./ 7/2, 1/93
1|4 4 -1 -4
2 2 2 = k=2_
1 1. -3 £ 1 4 4
4 q 4 Ah=5/[, =8
9 1 -1 = %
- 1% 4 % Xy enkss dhe basis,
1 -2 4 4 X, |eares
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Reun‘b’lg dhe LP

Mew basis : B\ f&dkg v {QJ}

o MNed b ensure tiaf 2j has coeficiend 1 in btk conshint,
O evemakere else.

o Ned coeffciend O /L\of Z; M objechre funchior.

Basic o o,vesnhbns:

o Mulkply rw (cnshwind) by scalas.
o Sublact oue row fom anctes.

Oo not chauge sef of soluhous .
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Pivohn (fi

ifF Ji: a‘d >0 dhen
= agmin ‘{ IQU>O§ Ay, = —,‘;—Iﬁ-
Zj= Ny, 2ji= b,- agld, Vlsism
B= B\ 93,3u {23
Reorik LP b jurn B inb o basis,
else

Reloor\l Hot He LP is yubounded.



_S_ifrp/tx Aéyon’#zm

Transform LP o ifs basic soluhon rs feasible,
while J j: ¢;>0 db

Pivot 2; inb Hie basis
telern cumené BFS
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@ halizahion

How ko Pind Hhe inikial BFS?

The easy case: b»0 = 2j=bi >0 V|aism, we have a BFS.

The hard case:
LP:  Maximize cz Auxi/l‘alg LP:  Moximize -s
sl. Az=b s4. Az-4s=b

20 2,S >0

Observehion: The LP is Rasible ift and only if e aax/'/l'ag LP has an opbra/
Soluhon with objechve funchm value -s=o0.



LP b be solved

Y G % (A K %

301 4 2 -2

-5 1 -3 -2 -1

10 1 1 3
1 4 4
1 -z 4

i 2 Y3 Y% |Xi X2 X3 S
-3 4 -4 2 -2 -4
-5 1 -3 2 1 -1
10 1 1 3 -1
9 1/4 4 4 -4
o) -1
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How o Solve He Aaxf/l'm('y LP

H.sfry Jhe Sfrrf/es( AQoni/ém /

Problem: The basic soluhon of #e aaxi/fbg LP js infeqsible .



LP b be solved

Y% G % (A K %

3|1 4 2 -2

-5 1 -3 -2 -1

10 1 1 3
1 4 4
1 -z 4

i 2 Y3 % |Xi X2 X3 S
-3 4 -1 2 -2 -4
3 1 -3 2 1 -1
10 1 1 3 -1
9 1/4 4 4 -4
o) -1




How o Solve He Aaxf/l'm('y LP

H.sfry dhe Simplex AQoﬂ#m /
Problem:  The basic soluhion of e aaxi/fbg LP js infensible .

Soluhon: A sfré?/e ( speczbl) pimL/'@ o/?emf)brz Jries an aaX/Y/'%?/
[P whose basic soluhon s /éagéls
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Pf'mh@ fo Obdoun Auxf/u}</7 éP wmth . BFS

h-‘— aromin 61'
|<ram

Hove s inb basis, ), ouf of basis

= édk=o é‘\l'i ‘é\:bi
Zip -5 = b,
=> §=-—bk>0



Pf'mh@ fo Obdoun Auxf/u}</7 éP wmth . BFS

h-‘— aromin 61'
|<ram

Hove s inb basis, ), ouf of basis

= édk=o é‘\l'i ‘é\:bi
2ip =5 = by = Zj; = bi+$
= §=-—bk>0 =b; - br

20



Y Y2 Y3 Y|X X2 X3 S ¥ S Y3 Y| Xi X2 X3 v,
-3| 4 4 2 -2 ~4| | 2|41 2 -1+
~5 1 -3 2 4 -1 |5 1 3 2 41-4
10 1 1 3 -1]| |15 al 4 2 4 -1
9 114 4 4 -4| |14 114 3 2 -4
0 -1 | & 3 2 4 -1




The Inihalizahon. Foceclre.

Conshuct Ouxi/fbg LP

Pivel fo obioin e,w/m/w/ LP i o BFS
Fivol 90/7”7&/ Soluhon (2 ) 4{5/)3 5/'”?/&(
iF & =0 then

Drap s and resiore oty ina) objechie fimchon
else

Rclw/\[ O%Q)L v%cre s no ,@asvé/e So/chon



Qr_of/_airy s and Reslon‘%o dle Objechn Fnchon

o If s isinde basis, pil o remor it fom e basis.
o Remor s fom all consbaints.
o Resbr or;aqhq) okjechie funchon.

o Transfrm okjechve Funchsu using e/emenlag oW GpESIiDHS
so lasic varinbles haw coelftiend ©.



Q?PE_’@ S Gnol Kas}wﬂg? the Objechve Fuchon

X %2 Y3 YqlYi 8 X3 vy,
1 A s aleady nou-basi
A . 3 % 5 4 G feaJ hou-pasic
1 S = o needd o pivet
q 1 -+ -4 % £
43 4 4
1l 1 ‘l -;’—_ G 4
O -1




Q?PE_’@ S Gnol Kas}wﬂg? the Objechve Fuchon

XIKLY.aquJXSYL
A1

1]4 2 2%

4 1 -3 5 1
Y 4 9

I I B
4 4 4

L 1/9 % %

o|lL -2 1




Q?PE_’@ S Gnol Kas}wﬂg? the Objechve Fuchon

Xp Xz Y3 Yy | i X3 Ya.
1
1]4 2 2%
4 4 —.2_ f: ;':- Rewnle LP
o 4 |tz
M 4 4
1 1 T % 4
o|1l -2 1 - Rowi t 2 -Rew2.




Q?PE_’@ S Gnol Kas}wﬂg? the Objechve Fuchon

Xp Xz Y3 Yy | i X3 Ya.
_ﬂ__ 1 _1

1|4 2 2 Z
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