Problem Set 3: LP Preprocessing

(1) Use preprocessing to simplify the following LPs.
(a)
maximize 2x1 + 19 — 13
subject to bxy — 2x9 + 8x3 < 15
81’1—{—31‘2—1‘3 >9
1+ 2o+ T3 <6
0<z <1
0<z, <1
1< z3
(b) Refine (a) under the additional condition that = € Z3.
(c)
maximize 2x1 + 9 — 3
subject to 5x; — 219 +8x3 < 15
81‘1 —3w2+x3 > 9
T1 — T+ T3 < 6
0<ay, <15

(d) Refine (c) under the additional condition that x € Z3.
(2) Determine additional logical inequalities to simplify the following 0-1 programming
problems (BIPs).

(a)

maximize 5x7 — Txg — 10x3 + 314 — D5

subject to 1+ 322 — b3+ x4 +4rs <0
—21'1 — 6l’2 + 3[E3 - 21‘4 - 21’5 S —4
2I2—2[E3—I4+£L'5 S -2
z e {0,1}°.
(b)
maximize T1 + 229 — 223 + x4

subject to  Txy + 319 —4x3 —2x4 <1
—21‘1 + 7I2 + 31‘3 + x4 <6

—21‘2 — 35(73 — 61’4

31 + X9 — 3w3 + 14

ze{0,1}*.
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