
Complementary slackness
min  x + y
2x + y ≥ 2

x – 3y + 6 ≥ 0
-3x + y + 3 ≥ 0

max  2a – 6b – 3c
2a + b – 3c = 1
a – 3b + c = 1

a, b, c ≥ 0



Complementary slackness
min  x + y
2x + y ≥ 2

x – 3y + 6 ≥ 0
-3x + y + 3 ≥ 0

max  2a – 6b – 3c
2a + b – 3c = 1

a – 3b + c       = 1
a, b, c     ≥ 0



Complementary slackness in
min  –y + z  s.t.

–x – y + z ≥ 0
x – y + z ≥ 0

–y + z ≥ 0



What about QP duality?

• min x2 + y2  s.t.
x + 2y ≥ 2
x, y ≥ 0

• How can we lower-bound OPT?

a(x+2y-2) + bx + cy ≥ 0           if a,b,c ≥ 0
x(a+b) + y(2a+c) - 2 ≥ 2a - 2   if a,b,c ≥ 0
2x + 2y - 2 = x(a+b) + y(2a+c) - 2

if a+b=2, 2a+c=2

so, x2+y2 ≥ 2a - 2 if
a+b = 2
2a+c = 2
a,b,c ≥ 0



Works at other points too

• min x2 + y2  s.t.
x + 2y ≥ 2
x, y ≥ 0

• Try Taylor @ (x, y) = (v, w)





SVM duality

• Recall: min s.t.
• Taylor bound objective:
• Generic constraint:

• To get bound, need:



SVM dual
• maxα,v Σi αi – ||v||2/2   s.t.
Σi αiyi = 0
Σi αiyixij = vj  ∀j
αi ≥ 0   ∀i


