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D ual Simply M]athad [V pH1

We begin with an example:

S-l-('; D maximize —I|— o

subject to —2x1 — xo
@ —2%1 + 4ZU2

—x1 + 329

AV VAN VAN VAN

L1, T2
The dual of this problem 1is
minimize 4y — 8ys — Ty3
@ subject to —2y; — 2y — Y3
—y1 + 4y2 + 3y3

Y1, Y2, Y3
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Introducing variables w;, © = 1,2, 3, for the primal slacks and z;, j = 1,2, for the
dual slacks, we can write down the initial primal and dual dictionaries:



(P) ( = — 1 x1 — 1 29
wy = 44+ 22 + x9 ~ )'T
wy = —8 + 2 x; — 4 xo =
wy = —( + 11 — 3 X9 \
(D) —§ = —4y1+8y2+7ysl
21 =1—-2y1 — 2y — y3
=1—- y1 +4y2+ 3 ys3
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D wal Sivmploy Mathad [V] p31
(P) (= —4 — 05 wy — 3 9
S i wy = 12 + wy + 5 xy
A R N

y2:05_ 1y1_05 z1 — 0.9 Y3

w3:—3

2 = 3_5y1_2 Zl+1 Y3

Shﬁ)a (P) C= 71w — 4z

w1, = 18+2w3—|—7x2 T
1 = T+ ws + 3 29 = _[ )

w2 = 6+2’U}3—|—2x2

—§=7—-18y1 — 721 — 6 ¥y
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ys = 1 — 2 y1 — 21 — 2 Yo
22:4—7y1_3zl_2y2



Duad Based Phase T Myoidtoa [V p .13

maximize —xq + 4xo

subjectto —2x1 — x2 < 4
—2x1 +4xy < —8
—T1 +3x2 < =7
C13173322 0.
(P) C: —1(131—|-4332
(D) - = — 4y + 8 y2 + 7 y3
wp = 4+ 231 + @9
3 ) A z1= 1 —=2y1 — 2y — Y3
Wy = —6 + 221 — 4
’ ' ? 29 = =4 — y1 + 4 y2 + 3 y3
w3 = —7 + r1 — 3 X9
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Dual Based Phase T Myoidtoa [V p .13

maximize —x1+4xo & c‘\ o()]
subjectto —2x1 — a9 < 4 -(v(-
—2x1 + 42y < —8
"Xl— X2
—T1 + 3z < =7
L1, L2 Z 0.
(P) C = — 1 1 + Xo
D e= -4y 98,07
o — 40200+ B (D) § Y1 Y2 Y3
n= 1—24y —2yy —
wo =28+ 2 5 — 4 1 1 Y2 Y3
32:%— y1-|—4y2+3y3
w3 = —7 + r1 — 3 X9 i
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Stmplox Mettod i Maby Form PACh.6

max () = QX v)

s AY < b

Y 20
@ my 06 = J*=(20) Xy
G = X ~(E')X,
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may -§)= = by (D)
st. ATy >c
@ V>0 .
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Simploy MeHod i Mabde Form fV:\Chﬁ
it c M)Fual%) dime o, negled ! "3

fnd mae st fg ~ £ AXg >0
z/L/V\;

AXg= BN e
S LYY/ /\[eo-
Nol{: NQ‘) = 5% C;Q ﬂé'\[
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mfﬁ/x Metod in Waby Form fv:\Ch

B :5 [1+(AX@ e)e‘)
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PROPOSITION 8.1. Given two column vectors u and v for which 1 + v1u # 0,

’U,UT

1+vTu

(I+uwl)y ™t =1-

PROOF. The proof is trivial. We simply multiply the matrix by its supposed in-
verse and check that we get the identity:

uvt uvt uv T uvt
I Dlr- =7 T _ _
(U +uw )< l—l—vTu> e l+ovlu  1+vlu
1 vy
=1 11— —
T < 1+ vTu 1—|—vTu)

=1,
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BL = Bo£. Ez - E[Q,
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