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Problem 1

Consider the sets P = {z € R : 21 — x93 > —1, 211 + 69 < 15,21 — 29 < 3,227 + 4ay < 7}
and S = P NZ2. Use the generic relaxation cutting algorithm (Algorithm 4.5) to solve the
problem with objective function maxcx = z; + 629, using a graphical procedure for the
generation of cuts as in Example 4.6.

Problem 2
Def. 4.7.
(i) The valid inequalities 7z < 7o and yz < o are said to be equivalentif (v,70) = A(z, 7o)
for some A > 0.

(ii) If they are not equivalent and

Jp>0: pr <y
and {179 > Yo

then {z € R},72z < v} C {z € R} : 72 < m}. In this case we say that (v,70)
(

dominates (is stronger than) (mw, my) or that (m, my) is dominated by (A, Ao).

(iii) A mazimal valid inequality is one that is not dominated by any other valid inequality.

Let S = {z € {0,1}": > ajx; < b} with a; > 0Vj € N,b >0 and N C {1,...,n}. Show
JEN

that a valid inequality ) mz; < m with myp > 0 and 7; < 0 for j € T C N, T # 0 is
JEN

dominated by the valid inequality > max{r;,0}z; < m.

JEN

Problem 3

Prove Theorem 4.9.:

Theorem 4.9:

Let (mmy) be any valid inequality for P = {z € R} : Az < b}. Then (z,7) is either

following conditions hold:

(1) P # (0 (in this case no more than min(m,n) components of u need to be positive)

(2) {ueRT:uA>7x}+#0

(B)A:(/}

Problem 4
Consider the Knapsack set

S = {z € {0,1}°: 122, + 929 + Tw3 + 5z + 55 + 316 < 14}

/
) , where I is an n x n identity matrix.

Set x1 = xo = x4 = 0, and consider the cover inequality

T3+ 5 + 16 < 2 that is valid for '’ = SN {z € {0,1}°: 2y = 29 = 24 = 0}.

"Lift” this inequality to obtain a valid inequality oy 21 + asxs + auxy + 23+ x5 + 16 < 2 fOr
S with aq, as, ay > 0 that is as strong as possible.



