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1. a) By introducing the slack vatiables z5, ¢ and z7 we get

minimize z= Ty —2x9 —4x3 +dz4
subject to -9 +2z3 +x14 +25 = 4,
—217 +x9 +x3 —4x4 +Zg = 5,
1 —T9 +214 +z7 = 3,
zi, Ty, z3, z4, 5, T6, 2T7 = 0.

Let zg = [z5,26,27] and =y = [z1,22,Z3,T4] be the initial basic and nonbasic vector
respectively. The reduced costs of the nonbasic variables then become

¢k —cEBTIN =[1,-2,-4,4],
and thus z3 is the entering variable. Further, we have
B~ b =[4,5,3]T,
B7IN; =[2,1,0)7,

which gives
. B~1b);
arg min (_1—)J =1,
3, (B-1Ny);>0 (B™1N3);
so x5 is the leaving variable. The new basic and nonbasic vectors are zg = [z3,z¢, Z7]
and =y = [z1, 22, 5,24, and the reduced costs of the nonbasic variables become

ek —cEBTIN =[1,-4,2,6],
S0 T is the entering variable, and
B~ =[2,3,3]7,
B7IN, = [-1/2,3/2,-1]7,

which gives
. (B~1b);
arg min ————"— = 2,
3, (B=1Nz);>0 (BT1N2);
and thus z¢ is the leaving variable. The new basic and nonbasic vectors become zp =
[z3,22,27] and N = [z1,z6,Z5, 4], and the reduced costs of the nonbasic variables are

¢k — cEB7IN =[-13/3,8/3,2/3, 6],
S0 x4 is the entering variable and
Bl = [3,2,5]T,
B7INy =[-1,-3,-1]%,
which means that the problem is unbounded and the objective function diverges to —oco
along the extreme half-line given by
:E(t) = [1131,:132,1113,1r4] = [0,2, 3,0] + t[0,3,1,1], t>0. (1)
b) The desired feasible solution can be found along the half-line given by (1). More
precisely,
Tx(t)=0-2-(2+3t)—4- (3+1t)+4t = —6t — 16,
so by choosing t = 67 we get the feasible solution
z(67) = [z1, 72, 23, 24) = [0, 203, 70, 67),
and since ¢’ z(67) = —418 we are done.
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