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3Xy + 2X2212

X1+ 2% 28

Dual Probiem
Maximize 12Y; + 8Y, + 40 Y53
subject to
3Yy+ Yo+ 50¥z<H
2Y1+2Y,+4Y3<5
- Yy <0
- Y5 <0
Y5 <0

Yy, Y2, & Y= unrestricted in sign

Complementary Slackness Theorem:

If X is feasible in the primal, and
Y,Z is feasible in the dual problem,
and if
XiZ; =0 fori=1,2,3,4, & 5
ie., 1o each 1, either Xy or Iy (or bolth)
st be Fero

Then X, Y, Z are optimal.
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Minimize 6X; + SXo
subject to
3)(] + 2X2
X] + 2X2 8
o Xy + 4)(2 40

X120,% >0

12

I~ v v

CAWIWENT SO SINGS 10 Sgialiiias:

Minimize 6X; + 5X»

subject to
3X1+ 2% - X3 =12
Xy + 2%, - X4 = 8
oX1 + 4% + X5 =40

X1 20,%20,X220,%420,%520

Maximize 12Yy + 8 Y2+ 40 Y3 Dual i
subject to Euial il 100

3Yr+ Yo+ OV¥z+Z =6
21+ 2Y2+ 4Y3 +75 =3
—Y1 +Z3 =0
—YQ +Z4 =0

Y3 +Z5=O

Yy, Y2, & Y3z unrestricted in sign
7120,7,>20,73>0,742>0,75>0

Algorithm Parameters E

0.001 = Epsilon (convergence tolerance)
0.01 = alpha ¢(shrinkage factor for mu)
0.995 = tau (stepsize factor)
10 = max number of iterations
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1o R o ) o Select g initial duai-reasitle softidion with JA0
Select an initial primal-reasiiie
. interiar point (i.e., X . SYr+ Yo+ DY¥3+ =6
8 2¥1+2Y2+ 4Y3 +75 =5
- - & 20
I -y +/ =0
s | Initial point: X, = 4 2 4
o Ky =4 Y3 +75=0
1] Xs = Y1, Y2, & Yz unrestricted in sign
21 Kq=4 7120,7,>20,732>20,7242>0,75 >0
1A X5= 4
B W | I S— Choose initial dual solution: Y=Y, =+1,Yz=-1
voEos oes e 7 5/‘?‘% 1=7,70=5, Iz=14 =75 =+
¥ Vi e s
il o by ¥
cx - 4, by - 20, +7xz - 64, gap - 64 I
Infeasibilities: 3| 71 70.901935 "2.56645
primal ¢dpy: 0 0 0
dual ¢dd>: 00000 Stepsize: (primal) 2.30324
il % A % |z AZ z | %z (dualy 1.73677
updated mu= 0.60567
1|4 -1.71974  0.0390203 |7 -0.790452 5.62717 | 0.219574 gap= 60.567
2|4 0.851613 5.96147 |5 -2.86452 0.025 0.149037
3|8 -3.456 0.04 1 1.032  2.79234 | 0.111694
4|4 -0.0165161 3.96196 |1 2.20413 4.82806 :[19.1286
5| 4 5.19226 15.959 1 0.501935 2.56645 .|40.9581

¢x = 30.0415, by = -30.5255, +/xz = 60.567, gap = 60.567 i| o 4y ¥
Infeasibilities: 1| 2.79234 —0.396521 2.45764
primal ¢dp): O 4.44089E-15 ~7.10543E-15 2 | 4.82806 -4.61836  0.920686
dual ¢dd>: 0000 0 3 | -2.56645 2.48821 -0.466148
i] X0 AX X Stepsize: (primal) 63.3752
1| 0.0390203 0.114609  7.30237 (aual> 0.844103
2| 5.96147  -0.030621 0.852094 updated mu= 0.297914
3| 0.04 0.182584 11.6113 gap= 29.7914
4| 3.96196 -0.0466335 1.00655
5 | 15.959 -0.250559 0.0797951
i zo AZ z | Xz
1| 5.62717 -6.63311 0.0281358 0.205458
2| 0.025 0.0769355 0.0899415 0.0766386
3| 2.79234 -0.396521  2.45764 28.5364
4| 4.82806 ~4.61836 0.929686 0.935779
5| 2.56645 —2.48821 0.466148 0.0371964
Iteration # 3
¢x = 48.0747, by = 18.2832, +/xz = 20.7914, gap = 29.7914 3 | ¥o &y ¥
Infeasibilities: 1 2.45764 ~2.29239 1.77584
: . - -1 - 41 - - 2| 0.929686 -0.934819 0.651655
Boad tadss " o a8i7ab-16 00 0 0 - o CoRiEeET 3 | "0.466148 1.55949 -0.00233074
i %O A% b:s Stepsize: (primal) 14.7454
1| 7.30237  -0.492754 0.0365118 tdual> 0.297417
2| 0.852094 0.409379 6.88855 updated nu= 0.0823166
3|11.6113 -0.659504 1.38663 gap= 8.23166
4| 1.00655 0.326003 5.8136
5| 0.0797951 0.826255 12.2633
i ZO AZ z XZ
1] 0.0281358 0.0145597 0.0324661 0.0011854
2| 0.0899415 0.216473 0.154324 1.06307
3| 2.45764  -2.20239  1.77534 3.35036
4| 0.929686 -0.934819 0.651655 373847
5| 0.466148 -1.55945  0.00233074 0.0285325
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CX =

34.6618, by = 26.4301,

Infeasibilities:

primal cdp):

dual ¢dd):
X0 AX

7/23/98

Iteration # 4 I

8.23166, gap =

+/XZ = 8.23166

4.0954 2401E710 1.23953E79
8.8817 0

.6
00

o

(S NNYAY ST

.0365118 2.
.88855 4.

36805
4382

[N

AR oO

Z0o

.88663 -1

.77223
T6.50834

5.91252 1

AZ

XZ

[5, N NUPY ST
oOOrOoOOo

CX =

.0324661
.154324
.77584
.651655

0.116391
~0.0429454
~0.0640448

0.0920335

.448625

.000771622
54685

.980724

L9606
.0022716

.0285077

.00233074 0.

27.5669, by = 25.8488,

Infeasibilities:

primal <dpd:

dual (dd):
| X0

00325799

ooOr oo

0
0
0.481824
0
0

.0139798 .244901

Iteration # 5§

+/XZ 1.7181, gap = 1.7181
4.55458E711 4.03055E711 1.37852E"10

“1.77636E715 0 0 0 O
AX X

.14121E0
.94393E0
.11487E71
.9068E"2
.75182E1

(5, WNTAY ST
WD

1

w

w

~3

N

S
OV L D
=1 b b i
Voo
(IR TS
S

ZO AZ

Z

XZ

LB W |

CX =

27.0209, by = 26.9256,

.48625E71 ~4.05798E71
.71622E74 5.04339E73
.54685E0 1.84052E71
.80724E71 ~2.13384E71
.39798E72 T1.3405E72

LR =L N
L RN - Y N

.75444E72
.00495E"3
.73783E0

.59303E71
.98989E75

Iteration # 6

Infeasibilities:

LA WNE [ H OB WN |
N
[}

CX =

27.0000, by = 26.9978,

primal <dp):
dual <dd):

.98864E0 1.
.01781E0 1.

% 08473E72
%.55744E'3 “1.
1

6781E72

02002E73
27147E72
28874E72

.42693E72 "2.
.79855E1 1.

2.75444E72
6.00495E73
1.73783E0

7.59303E"1
6.98989E75

+/¥zZ = 0.0952893, gap =

.00018E0
.99997EQ

.4776E72

.81218E72
.70657E73
.84278E72
.25717E73

PR E O

0.0952893

3.96128E712 3.10774E712 1.09495E711
T8.88178E716 0 0 0 O

.21346E74

2
2
4.73056E74
1
1

.79992E1

Iteration # 7

+/XZ

Infeasibilities:

0.00307315, gap = 0.00307315

primal <dp): ~2.46914E"13 ~1.88294E713 “6.89226E713
dual (dd): 0 8.88178E716 0 0 0O
i X0 A% X
1| 2.00018E0 ~1.87543E74 1.99998E0Q
2| 2.99997E0 5.35786E75 3.00003E0
3| 4.73056E74 "4.55472E74 2.36528E76
4| 1.21346E74 "8.03859E75 3.82746E75
5] 1.79992E1 7.23401E74 1.8E1
i Z0 AZ z | XZ
1| 1.37722E74 71.22345E74 1.19272E75 | 2.38542E75
2| 3.09413E74 ~2.99175E74 1.80171E76 | 5.40519E76
3| 1.75009E0 ~9.02812E75 1.74999E0 4.13923E76
4| 7.49863E71 1.37655E74 7.50005E71 | 2.87061E75
5| 5.28118E75 7“5.11065E75 2.64059E77 | 4.75306E76

Stepsize:
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i yo Ay y
1 1.77584 ~0.0640448 1.54685
2 0.651655 0.0920335 0.980724
3 | 70.00233074 ~0.00325799 ~0.0139798
Stepsize: (primal)y 0.888788
(dual> 3.57553
updated mnu= 0.017181
gap= 1.7181
i yo Ay ¥
1 1.54685 0.184052 1.73783
2 0.980724 ~0.213384 0.759303
31 70.0139798 0.013405 ~0.0000698989
Stepsize: (primal) 0.918467

(dual) 1.03766

updated mu= 0.000952893
gap= 0.0952893

i yo AY y
% 1.73783 0.0121683 1.75009
3

0.759303 ~0.00937437 0.749863
~0.0000698989 0.0000169679 ~0.0000528118

(primaly 1.0631
(dual) 1.00703

updated mu= 0.0000307315
gap=

0.003073158

i yo Ay ¥
% 1.75009E0 ~9.02812E-5 1.74999E0
3

7.49863E°1 1.37655E74 7.50005E71
“5.28118E°5 5.11065E75 ~2.64059E°7

Stepsize: (primaly 1.03341

(dualy 1.0282

updated mu= 6.68578E77
gap= 0.0000668578
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| Log (base 10) of gap vs iteration E

Plot of Xr21 vs Xr11] '
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Plot of ¥r21 vs YI1] E




