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Exercise 8.1: Let

1 0 1
A=10 1 andb:=1 1
s —1 -1

Use the Ellipsoid method to find for g = 0, R = 2 and sufficiently large N a feasible
solution in P = {z € R? : Az <b} for s=—1and s = —2.
(5 Points)

Exercise 8.2: Show that the algorithm given in Theorem 7.20 solves the problem
LINEAR PROGRAMMING for an instance max{cTz : Az < b}, with A € Q™ ", b €
Q™, and ¢ € Q", in O((n + m)?(size(A) + size(b) + size(c))?) time. (5 Points)

Exercise 8.3: Let E(A,z) C R" be an ellipsoid, a € R" and E' = {z € E(A,z) :
az > aTz}. Show that the ellipsoid F(A’,z") with A" = ngfl (A — %beT> cx =
T+ n%rlb and b = \/aimAa contains the half-ellipsoid E'.

Hint: You may prove and then use the Sherman-Morrison-Woodbury formula:
(A—woT)t=A"1+ M if vTA  u # 1. (5 Points)

—vTA- 1y

Exercise 8.4:
Let G be a simple graph. Show that the following problem can be solved in time
polynomial in |V(G)].

min Z Tow

e={v,w}€E(Q)
s.d. z;qwi > [HSE+131S] (veV(G),SCV(G)\{v})
- Tuw < Ty + Tow (u,v,w € V(G))
Tpw > 0 (v e V(@)
Ty = 0 (v e V(@)

(This is an LP-relaxation of the OPTIMAL LINEAR ARRANGEMENT PROBLEM: Find
an ordering {vi,...,vv(q)} = V(G) of the vertices such that 3, , yepq) i — J| i
minimum.) (5 Points)
Submission deadline: Tuesday, 10.12.2013, before the lecture.



