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/Sheet 1

Find all solutions of the systems given below, using Gauss-Jordan
elimination. At each step, indicate clearly the row operations which

you perform.

(a)

(b)

2
(a)

(b)

2x + 4% + 3x; = -249
-X; - 3 X - 2x3 = 348
3x; + X + X3 = 373 .
2x; + 4x + 3%x; =-1
-X; - 3 X - 2Xx;3 = 1

2 X, + X3 =-1.

Using a graphical method, solve the following linear
programming problem.

Maximize C=x +x

IA

subject to 3 X + X3 6

X1+4X2.<_8

X + Xy, =1
X3 20,x20.
A band is hired to perform at a fund-raising dinner. Between

songs, a compere makes announcements about the fund-
raising.

The band needs at least 100 minutes to perform all their songs,
but can insert extra verses to some songs if necessary. The
band can be present for a maximum of two hours. (What does
this imply about the total possible time that the compere can

talk?)

Suppose that the band plays for a total of x minutes ( x =100 )
and that the compere talks for a total of y minutes.

The organisers insist that the compere be allowed to speak for
at least ten minutes in total (y 2 10 ), in order to explain the
purpose of the fund-raising.

The dinner patrons are known to find the band songs ten
times more attractive than talk by the compere, and the total
funds raised can be assumed to be $500 (10 x + y ).

What is the maximum possible amount of money raised?
Write down a linear programming formulation of the
problem, and sketch a feasible region in the x, y plane.
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\/éheet 3

Solve the following problem using the simplex method.
Maximize f= —-x + x4+ 2Xx3
subject to X + 2%, - x3 <20

-2X; + 4% + 2x;3 < 60
X; + 3%+ x3 < 50
X1 20,x20,x3 20.

At each step, indicate clearly which element is the pivot.

\/ Sheet 4
(a)  Write down the dual of the following problem.

Minimize f= x;+ X, + 12 x3

v
W

subjectto  X; - Xy + X3

v
E°N

-X1 + 2X + 3x;5
X1 20,%x 20,%x320.

The final simplex tableau for this dual is given below. The
decision variables are denoted by y; and y, , the slack

variables by s;, s, and s3 , and g is the objective function for

the dual.
Y1 Y2 &1 S22 83 8
1 0/]2 1 0]0]3
0 1j1 1 0|02
0 0(-5 -4 1({0|3
0 0[10 7 0]1]17

Use this tableau to write down, without performing any
simplex calculations, the optimal solution for the minimization
problem above. :

(b) Solve for x the equation: 6 + log.(x3) = log.(64) .
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