
Tutorial on NonPayoff games

1. Setp, P2,91192 non-zero integers with1 <91,92 =
0.
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When 91

=q2
=q(say):

12 - 1) =1pp) x + x->n(n - 1)

When 9, 92:

q,92 =n(n - 1)

:(- 1) =apcall>e-n(4 -1)
This shows thatthere cannot be to rationals ofthe required form

in the interval.
n(n - 17

2. We will use the result that value was is the same as the

value in the first-cycle version of the game.

-

Heightofany "firstcycle"

=ofweight ona
series

e[-(),N]

- Ulal equals the weightofsome firstcycle thatis obtained by

a pair of optimal strategies.

These 4N0 observations prove the required statements.



3. Value =

1

Value iteration algorithm: k=4431 =4x33x 1
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y1 =3 = 1for all vertices.

X is the unique rational no. between:

1+1-
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21 - 1.1 +Y(z]

- Algorithm will conclude I as the answers.

4. Similar asabove.

k =443

Algorithm will run for 443 steps:

x=u
=1

By similar analysis algorithm will conclude I as final answer.
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After 40 steps. Each vertexhas value 442.

:x =

1k = ar =
↳ value will also be Yn.
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6. # Vertices =(n- 1) +1 +1 =3n - 1

value atthe start Vertex:Y/n
-1

↳This comes from the cycle oflength n-1.

Hoeven, due tothe large prefixfor the n-cycle, the value due to

the n-cycle is higher for some number of iterations after which the

n -1 cycle takesover. We will find the position where this happens.

suppose we perform mon iterations.

value due to the naycl
=n(x + (m-1).

In there in
steps, heppose we have unfolded the [m-s cycle m'times.

value due tothe(n-1-cycle =

m'

3 m.

n.... -
↳m ↓

n - 1 n - x ~. . n- 1

We have

m'(n- 1) +C =mn for some ofc<n -1

We want. m> nx +(m-1)

ils

ma
->n(x) +(m-1)

mn - -
-n(n-1)w +(m-1)(n- 1)

mn - c n(n- 1)w +mn - m -n + 1

.. m > n(n- 1)N - n +1 +c

=7 m >n(n- 1)w -n +1 as 270

:No. ofiterations needed to
getthe accurate value =mn

> (n(n-1)w - n +1)n.

r(n3w)



&. Consider a simple cycle:11 - 1-... Mm -> U,

The sum of weightsin the MPG equals: - (-n)p(u) - (- n)pMz)
-...

-
senplum)

Ifplus is odd, then-1-niPlu) > 0

d
When the maxpriority is odd, we have one term-1-n) =

nd

onity.

- nEvery term with smaller priority is between (d- D
and- p(d-1)

There are at mosta terms.

:The sum of weightsof a cycle with max priority odd is >0.

- For the MPG, we can look atthe first cycle version.

Any winning strategy for P1 in the Paritygame will ensure that

all cycles have maxpriority odd. This strategy will give
v(a)>0 in the MPG.

- For the converse. Suppose we have a simple cycle un-u-...nmu,

st.
- (- n(p(n)) - (- n)p(42)-... - (-n)p(m) > 0

Then the maxpriorityshould be odd.

:. Winning strategy in MPG gives winning strategy in Paritygame.


