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Relationship to Linear Programming (LP)
Relaxations

Our original optimization problem:
arg max_f(y)+9(2)
such that
y(i,t) = z(i, 1)

for all 7, t.



The Dual
» The Lagrangian:

L(u,y,z) = fly)+9(2)
+ > uli, ) (y(i t) — (i, 1))

it

» The dual:
L(u) = L
(w) = max L(u,y,2)
» The dual problem:
min L(u)

u

» Theorem: for any value of u,

L(u) > f(y*) +g9(2%)



A New Optimization Problem

arg | _max Z%f )+ 2 P9L2)

such that

Z Oéyy(i, t) = Z BZZ(Z, t)

for all 4, ¢.

Here
A, ={aeRY vy a, >0, Zayzl}

Y

A, ={BeRP:vz g.>0, Y B.=1}



The New Dual

» The Lagrangian:

UO&B ZOéyf +Zﬁz
+Z (i, 1)( Zayyzt Zﬁzz(i,t))

» The dual:
M(u) = M
() = ey, M)
» The dual problem:
min M (u)



Theorems for the New Problem

Theorem 1:

mlnM Za fly +Zﬂ;‘g(2)

Theorem 2: For any value of wu,



