Complementary Slackness
Consider the following pair of primal and dual LPs:
min ¢’ -x

st. A-x>b

max

s.t.

p" b
pT'A:CT

p>0
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Complementary Slackness

Consider the following pair of primal and dual LPs:

min ¢’ - x max p'-b
st stCp A=
p=0

<
If x and p are feasible solutions, then ¢ - x =p’ -A-x>p' - b.
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Complementary Slackness

Consider the following pair of primal and dual LPs:

min ¢’ - x max p'-b
st. A-x>b st. pl-A=c’
p=0
If x and p are feasible solutions, then ¢ p’ A OpT b.Thus,

cT-x:pT-b — foralli:p,-infa,- -x > b;.
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Complementary Slackness
Consider the following pair of primal and dual LPs:

min ¢’ - x max p'-b

st. A-x>b st. pl-A=c’
p=0
If x and p are feasible solutions, then ¢ - x = p’ - A-x > p' - b.Thus,
cT-x:pT-b <~ forall i: p,-:Oifa,-T-x>b,-.

Theorem 4.6. (Cmplp.mwi-o\ry Claokiners Thagveom

Consider an arbitrary pair of primal and dual LPs. Let x and p be feasible solutions to
the primal and dual LP, respectively. Then x and p are both optimal if and only if

—pT

=0 forall /, (1)
“Aj)x; =0 forall ;. (2)
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Complementary Slackness Example

. . . ﬁ;'r"\ .
Consider the following LP in standard #er and its dual:

min  13xy + 10x» 4 6x3 max 8p; + 3p>
st. 5x+ x2+3x3=38 st. 5p1+3p> <13 —
3x1+  x =3 pr+ p2 <10 &
V%= (4 x1,x2,x3 > 0 3p1 <6 =
~N

Clajm: x* =(1,0,1) is a non-degenerate optimal solution to the primal.
Vérify this using complementary slackness!
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