Integer Programming 25.04.2017

Exercise 1. Find the best bounds for each variable in the following system:

21 4+ Txg — 323 + 624 — 925 + 25 < —12

1 — 229 + T3+ 4xy + 225 — 326 < 13

T € [1,4], To € [0, 7], T3 € [4, 10], Ty > 2, x5 € [0,2], xg > 0
T1,...,T6 €L

Exercise 2. Consider the set X = {z € {0,1}" : 37, a;z; < b} with a; > 0 for each
j €{1,...,n}. Under what conditions

a) is the set X empty?

b) is the constraint 2?21 a;x; < b redundant?
c) is the constraint z; = 0 valid?
)

d) is the constraint x; + z; <1 valid?

Exercise 3. Solve the following 0-1 program by deriving and combining logical inequalities:

Tx1 + 3wy — 4as — 224 <1
—2.1'1 + 7.%2 + 3.1'3 + x4 < 6
— 2562 — 333‘3 — 6.1’4 < -5
3[['1 - 2[E3 Z —1
x1,...,24 € {0,1}

Exercise 4. Use preprocessing techniques to simplify the integer linear program:

max 2x;+ T9— 3

st.  bxy — 2x9 + 8x3 <15
8ZE1+31’2— ZL’329
1+ T2+ 23<6
x1 €[0,3], 23 € [0,1], x5 > 1
X1, %o, X3 € 7

Exercise 5. Find an approximation of the optimal solution using the relax & fix heuristics:

max 13z + 8y
s.t. x+ 2y <10
or + 2y <20
x,y € Ny

Exercise 6. Solve the following knapsack problem using the pseudopolynomial algorithm:

max T+ 9Tg + 3r3+ T4+ 275
st.  3xy4+4rs+3x3+ 224+ 15<7
Z1,...,T5 € {0,1}

Exercise 7. Show that we can w.l.o.g. assume a > 0, ¢ > 0 for a knapsack problem of type

max clx st alzx <b, x>0, xreZ
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