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[5><1+4><g£40

CEWIVET CONSTrEINE 10 EE T EEs

Minimize 66Xy + oXs

subject 1o
3><1+2><2—><3 =17
{ A1+ 2K - X4 = 3
oK+ 4 + g = 40

K20, %020, %520, %420, %520
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Ditial B e

Maximize 12+ 8 Y, + 40 Yz

subject 1o

EFBHT’]‘F Yo+ D¥zLHB

21+ 2o+ 4540

- Yy <
- Y5 <

. Yz <[

Y1, Y2, & Yz unrestricted in sign

N

LAET 1
Egual 1N 0 |

Maximize 12Y, + 8Y, + 40 Y3
suUbject to

(3Y;+ Yo+ 5Ys+Z -6
2?1"‘2?2"‘4?3 +Zg =5
o=y +/z = (J
-5 +/74 =

51”3 +E5=O

Yy, Yo, & Yz unrestricted in sign
20,720, 7/520,/42>0,/520
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Complementary Slackness Theorem:

If ¥ 15 feasible in the primal, and
Y,Z 15 feasible in the dual problem,
and if
wil =0 fori=1,2,3.4, & o

Foe., For each i wither Xy or Ly {or Bolh)
L e Tera

Then X, Y, Z are optimal.

Algorithm Parameters

0.001 = Epsilon (convergences tolerance)
0,01 = alpha (shrinkage factor for mu

0,995 = fau (stepslize factor:
10 = max numbker of iterations
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Imtial point: Xy =4

Seiecd F0 inidiaEl primai—ressihie
interior poind (e, A0

}'{2 = 4
H ! = E'
—  H4=4
H 5 = 4
- R
Sl
\F i es

Sefecs an wilisl Guai-reasibie soluiion with 220

+ H‘I“fg+5"‘|’f3+z]

(3,

4 _”T“]

- Y,

2?]"‘2?2"‘4"‘1’{3

Y3

+23

+24
+/c

Y1, Yo, & Yz unrestricted in sign
20,70 20,/22>20,7420,7/520

Choose initial dual solution:
f=7,702=0, fz3=/74 =75 =+

2 2 ONOn

H‘I’}]:H‘l"g:"'hﬁ‘f}}
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PFALP Example

HE
9
5
1
5
5

AT
9
b
3
0
0

a./P234
4,82806
T2.56645

i

1.032
2.20413
T0L.901935

Iteration & 1

+/¥EZ = b4, gap = 64

Cdpo s

dual cddy:

A

20,

primal
851613
01la5161
12226

71974
456

#
4
4 0
8 "3
4 ~0
4 &

1
1

!
2.30324

cdualy 1.73677

updated nu= 0.60867

gap= 60,567

i wo

(primal?

otepsize:

1
1
2
3
4
b

cH = 44, by =
Infeasibilities:
1
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# 2

Cx o= 30,0415, by = T30.5255, +/EE = 60,567, dgap = 60,567

Infeasibilities:

primal cdpr: 0 4.44089E715% ~7.10543E715
oo

L YL

dual oddy: o0

i HO M H

1 0.0390203  0.114609 TL.30237

2 5.96147 T0.080621 0.852094

3 0,04 0.182584 11.6113

4 3.96198 “0.0466335  1.006855

5 15.959 “0.2508509 00737951
1 =0 AT = T
1 R.e2717 Th.B3311 0.02831358 0.205458
2 0.025 Q.0769355 0.0899415 D.07a6386
3 2.79234 T0.398621 2.457684 28.5364
4 4.82806 ~4.618336 0.929686 Q.935779
B 2.0686045 ~2.48821 0.466148 D.0371%64

i FO AY ki
1 | 2.79234 -0.396521 2.45764
2

3

4.82806 "4.81836 0.929686
“2.56bdh  Z.4882Z1 T0O.466148

afepsize: (primaly 63.37HZ
(dualy 0.8344103

updated mu= 0,.297914
Jap= 29.7914
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Iteration # 3

cE o= 48.0747, by = 18,2832, +/¥2 = 29.7914, gap = 29.7914
Infeasiblilities:
primal cdpr: “3.1493E711 ~2.64928E711 ~8.81215E°11
dual ddy: B.881Y8E"1a O O 0O 0
i MO ML oA
1 FoA0237 T0.492754  0.0385118
2 0.8520094 0.409379  /.888685
3 111.m113 “0.p59504 1 .88663
4 1.00a855 0.326003 H.8136
a] D.0797951 0,.8202585 12.2633
1 e AT = HE
1 0.0281358 0.0145597 0.0324661 0.0011854
2 0.089941%5 0.216473 0.154324 1 .0/R3OT
3 2.45764 T2.29239 1.77584 3 .3R03R
4| 0.92968 T0.,934819 0.651655 3.78047
] 0.466143 ~1.559409 0.00233074 0.028R/R22RF
] | O A ¥
1 2.457nd  T2.29239 1.77584
2 0.929p88 T0.934819 O.6516h55
3 “0.4660148 1.55949  TO,00233074

otepsize: (primal> 14.7454
cdualy 0.297417

updated mnu= 0.0823166
dgap= 8.23166
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Iteration # 4

cx = 346618, by = 26.4301, +/¥z = B.27166, gap = B.27166

Infeasikilities:

primal cdpr: 4.09543E710 3.62401E710 1.23983E79
dual ¢ddy: 2.88178E7 1 0 0 O 0

i HO M H

1 0,0385118 2.38805 2.14121

2 h.88855 —4.4382 2.943973

3 1.88663 “1.77223 0 0.311487

4 F.8136 “h.B0834 0.0290/8

] 12.2633 R.91252 17.5182

1 e AT = T

1 0.0324861 0.116391 0.,448625 0,606

2 0.154324 “0.0429454 Q,0007 71622 Q,0022716

3 1.77584 “0.06R40448 1.54885 0,481824

4 0.651655 0,0920335 Q,980724 0,02808077

5000233074 0 00325799 0,0139798 0,244901

| o AY ¥
1.77584 T0.0640448 1.54R/85

0.651655 0.0920335 0.980724
TOL00233074 "0, 00325799 T0,0139798

LR I T |

otepsize: (primal» 0.883738
cdualy 3.57563

updated mu= 0.017131
gap= 1.7181
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CH o=

27.0669, by = 25,8488,

8/27/97

Iteration # 5

Infeasibilities:

[

primal odpo:
dual oddy:

Zo

|

+/HE =

AFH

1.7181, gap =

X

4.55458E711 4.03055E711 1.37852E710
T1.77636E71E 0 0 O O

L14121E0 71,
LF439353ED g .
.114837E71 73,
BAORBETZ Th,
.7B18ZE1 5.

Zi AZ

CT1 e 00 B0
[ YA

B0 L

=z

.P806A4EQ
LO1781ED
.h5744E73
L4269 3E72
.79855EL

HE

1.7181

N LA =

[l w8 (8

.48625E71
F1BEZET4
.04pERED

LB0724E71
LAPTPRETE

LOBYORETL
L4535 9E73
.84052E71
.135384E71
.3405E72

[m e w1 ]

.75444E72
LO0495E73
73783 ED
LARE03ETL
LPFEPEVETR

= b T

| ¥o

LY

LA7TRETE

LB1218E72
LOBEYETS
LBd27EETE
L2BT1IVETS

v

0,980724

]
% 1.54685
41 T0.,0139793

ofepslize:

0,184052
T0,213384 0,759303

0,013405 ~0,0000695989

(dualy 1.03766
updated mu= 0,.00095283093

gap= 0.00F2803

(primaly 0.9183467

1.73783
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cE =

27,0209,

8/27/97

Iteration & B

by = 26.9286, +/HE

Infeasibilities:

LN CABI Y O s GO |

primal cdpo:

0.09528393, gap = 0.095Z893

4.96128E712 3.10774E712 1.09495E711

dual odd): -2.088178E"16 0 0 O 0
- AR ___ £ ___

1.98864E0  1.08473E-2 2.00018E0

3.01781E0  ~“1.6721E-2 2.99997ED

1.55744E-3 ~1.02002E-3 4.7305AE"4

2.42R93E°2 "2.27147E-2 1.2134fE"4

1.79855E1 1.28874E-2 1.79992E1
_o___Ee

2. 75444E -2

fL.O0495E 3

1.73783E0

7.59303E°1

f.OB039E"R

J | Fo A ¥

1 | 1.73783 0,.0121683 1.75009

2| 0.759303 0. 00937437 0, 749063

2| C0.0000R92989  O.00001E9AT 00000528118

(primaly 1.0631
cdumaly 1.00703

updated mnu= O,000030731h6
gap= 0.00307315

otepsize:
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Log thase 100 of gap vs 1teration

Plot of X[2]1 ¥vs
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Plot of X[Z2]1 ws XI[11]
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Plot of ¥Y[21 ws YI[11




