Assignment 4 Supplement
Algorithm Design and Analysis

bitjoy.net
January 20, 2016

3 Interval Scheduling Problem
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5 Stable Matching Problem
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min 0
st Y orwy o= 1 forall j =1,2,...,n
2?21 iy = 1 foralli=1,2,...,n (4)
.’Kij—Fl’kl < Si,j,k,l+1 for all i,j, k,l: 1,2,...,n,i7ék,j #l
z;; € {0,1} foralli,j=1,2,....,n
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2. ILP AU

min 0
st Yo my o= 1 forall j =1,2,...,n
g ry = 1 foralli=1,2,...,n
Tik + 2 < 3 =Dk — Qi forall e, g,k l=1,2,...nk#jl#1
z;; € {0,1} foralli,j =1,2,...,n
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6 Duality

For simplicity, we can assume that (u,v) denotes the arc u — v. Then the primal
can be rewritten and corrected as:

max / min 0
s.t. S filu,v) < e(u,v) for each (u,v)
Do uwer Ji(ts V) =22, (uyep filvsu) = 0 for each i and u € V' \ {s;,t;}
Yoo swer Ji(8i0) = 22, o aner fivssi) = d; for each i
filu,v) > 0 for each i, (u,v)

(6)
If we use x,, to denote the first constraints, y;, the second and third constraints,
then the duality is:

min - c(u, V) Ty, + diYis,

s.t. Tuv + Yiu — Yiw > 0 forall i and u # t;,v # t;
Ty, + Y > 0 forall 4, (u,t;) (7)
Ty — Yiw > 0 forall i, (t;,0)
Tw > 0 forall (u,v)

or
max  c(u, v)Tyy + diYis,

s.t. Tuw + Yiu — Yo < 0 forall i and u # t;,v # t;
Tut, + Yiu < 0 forall 4, (u,t;) (8)
Ty — Yiw < 0 forall i, (;,v)
Ty < 0 forall (u,v)

8 LP And Iterative Algorithm

Too cumbersome to finish it.



