MATH 482, Spring 2013 - Homework 3

Solutions

1. [5pts] Solve (in mixed strategies) for both players the game with the payoff matrix

-2 3 0 -6 3
0 -4 9 2 1
6 -2 7 4 5
7T -3 8 3 2

Solution: There are multiple ways to arrive at the optimal strategies, but we only need two strategies
with value that is feasible in the primal and the dual. However, the solutions MUST be presented
as fractions, otherwise they are not exact!

Py =(0,0,2/11,0,9/11), P, = (8/11,3/11,0,0), wv; = vy = 27/11

Example Sage Worksheet is online.

One method to find this solution is to reduce the number of strategies using domination. If column i
is coordinate-wise smaller than column j, then Player 1 would never choose strategy i over strategy
J, since all payoff options are worse for Player 1 in column i. If row a is coordinate-wise larger
than row b, then Player 2 would never choose strategy a over strategy b, since all payoff options
are worse for Player 2 in row a.

Thus, for this matrix we can delete column 4 (dominated by column 3) and column 2 (dominated
by column 4). We can then delete row 3 (dominates row 2) and row 4 (dominates row 1). Finally,

we can now delete column 1 (dominated by column 5). This leaves the 2-by-2 matrix [g :13]

corresponding to the submatrix with rows 1 & 2, and columns 3 & 5. Solving this smaller game is
equivalent to the larger game.
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3. [5pts] Let G be the network with the flow drawn below on the left (the numbers correspond to
flow values). Write the flow as a linear combination of flows along cycles and paths from s to .

Label the vertices around s in clockwise order (starting at the top) as vy,wvs,vs,vs. Label the
vertices around ¢ in clockwise order (starting at the top) as vs,vs,v7,vs. Then, the flow can be
described as:

2 suqugurt +2 tugurust +1 SU2U3VTVEUS U1 S +2 V1 VU3V
N e’ N e’ Nt S —
path cycle cycle cycle

where the flow across an edge is the sum of the flows across all cycles and paths using that edge.
(There are multiple ways to solve this problem; all involve at least one cycle and at least one path.)



4. [5pts] Solve the flow problem above and on the right (now below) using revised simplex (the
numbers correspond to capacity values).

\/\)& ?\”NL lo:) CNL'Q'D f\w LSS &S s{'*eu“«\

/\D:SV"& Uml

CA'ZR‘/( oo 0 0 o o of |-
@gi& ‘g ( | O
, {
0 O s
3 ‘ O
3 l O
2 l
h D e
% Ry &K ey Q. 3 T’
CAQ(L Q—B’ - “—‘ 14 (0000070) %é ?l
L0000 O ) ™ @,‘(J\n’
Ul |
% 1 | O
l J°
3 l a < 91
e Ao T
0
[1G | O\ ©
Vo | ’.FP, ©L 5\/_-t



Sl
FEEVAVIRS

Conld npost

e Olpsene’
D( GQ.Y\QI 5\-03 &

—




