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Review

Consider a polyhedral function:

ecp(Y)

¢cp(d)

where,

min{e(yi) +9(yi)-(y —yi)li € 5}
min{e(yi) +@(Y) = (¥) + 9y —vi) +
a(yi)y —y)li € 8}
min{e(yi) — () + 9(yi)(y
a(yi)ly = ¥)li € 8} + ¢(¥)

min{a; +gidli € 5} + ¢ (Y)

—yi)+

gi = 9(Yi),ai = (yi) —o(¥y) +9(yi)(y —vyi) >0
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Review(2)

(Dg) : m(?x{wd(d)} = madx{v\v <aj+gid,i € 5}

)

Stabilizing, we get:

1 .
(Mat) : T%X{V - Z*tHdHZ!V < aj +gid,i € 5}

Dual:

.1
(Apt) - meln{§t||2gi0i|]2 +) by 6 =16 >0}
i i i
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Review(3)

(Apt) - t. mein{%H > aibil?+ %Zaiﬁi\ > 6,=1,6,>0}
i i i
Same as the problem:
(85) - min 311 S g1t
s.t. Zlaiei <e
> 6 ; 1,6, >0
i

which is a smoothing of:

minligll - g € conv({g; : ai < €})}
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Primal Interpretation

Consider the problem:

(P) : miny{cx|x € X,AXx = Db}

@ Let, X’ = {x;}, be the set of all extreme points of X.
@ Let X be bounded.
@ Suppose its easy to solve (P) over X alone.
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Dantzig-Wolfe Decomposition

If x € X, then there exist §; > 0 s.t.
X = ZXiQi,ZQi =1
i i
Hence,

(P): rr;in{cx]x € X,Ax =b}

is same as:
(M) : min c(D_xity)
s.t. A(Z Xiti) =b

|
E 0i=16>0
i
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Dantzig-Wolfe Decomposition(2)

(Mg) : min c(d>_xity)

icp

s.t. A(inei) = b,zgi = 1,9i >0

iep i€g

(Lg) : maxyb +Vv

st v +yAx. <cxj,iep

Call a new problem:
(Pe—y-a) - min{(c — y+A)X|x € X

If v < (c —y=xA)x, we are done, else add x* to Mg.
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Bundles

@ Let, p(y) =yb + min{(c —yA)x : x € X}
@ Then, g(y) =b — AX(Y) € 9¢(y).

°® Letxi =x(yi), gi = 9(¥i)-

@ Then, ¢(y) = cx(y) +y-g(y).

a = o) —ey)+agiy - Vi)
= (c—yA)(Xi —x(¥))

Fory =0, p(0) = cx(0), o = c(xj — x(0)).
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Bundles

@ (Lg) : maxy y{v|v < (c —yA)x; +yb —cx(0),i € 5}.

@ (L) : maxyy{v|v <giy + aj,i € 5} + ¢(0).

(] Lﬁ = Dﬁ.

@ Mg :ming{ad| > (b —Ax;)0i =0,>"6; = 1,0 > 0} + ©(y).
® Mg : ming{ad|3(|Gsb|[* < e}
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