
Exer
ise 8.1An inequality is valid if it does not 
ut away any feasible solutions. The inequality we �ndshould 
ut away all solutions in the LP-relaxation of X but not in 
onv(X). Or statedanother way, the LP-relaxation of the modi�ed X should equal 
onv(X). The followinginequalities will a

omplish this.(i) x1 − x2 ≤ 0(ii) x − 7y ≤ 0(iii) x − 4y ≤ 4Exer
ise 8.2(i) y is either 0 or 1, x1 + x2 ≤ 2y and x1 ≤ 1 implies x1 ≤ y. This inequality 
uts ofpoints for whi
h x1 > y, in
luding (1, 0, 0.5).(ii) See example 8.3 page 115. b = 9, C = 4, K = ⌈ b

C
⌉ = 3, γ = b − (⌈ b

C
⌉ − 1)C =

9 − (3 − 1)4) = 1 and the inequality is x ≤ b − γ(K − y) = 9 − 1(3 − y) = 6 + y.(iv) Divide the inequality by 12.
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⇒ x1 + x2 + x3 + 2x4 + 2x5 ≥ 5The �rst ⇒ follows from the fa
t that in
reasing the left hand side of a ≥ will not invalidatethe inequality. The se
ond ⇒ follows from the fa
t that all 
oe�
ients and variables areinteger.Exer
ise 8.3An �automati
� approa
h is to use the Chvátal-Gomory pro
edure page 119. There is onlyone 
onstraint, so we need to �nd a single non-negative weight, u whi
h gives the inequality

y2 + y3 + 2y4 ≤ 6. If we set u = 1/5 and multiply u on the original 
onstraint we get:
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⇒ 0y1 + y2 + y3 + 2y4 ≤
34

5
⇒ y2 + y3 + 2y4 ≤ 6The �rst⇒ follows from the fa
t that de
reasing the left hand side of a ≤ will not invalidatethe inequality. The se
ond ⇒ follows from the fa
t that all 
oe�
ients and variables areinteger. 1


