
Exam �, April �� - May �, ����

Exam �
Combinatorics, Dave Bayer, April �� - May �, ����

Please show all of your work. You wıll be graded for both your answers and your explanations.
�ıs test is open-book. You may use any resource such as my course materıals, textbooks, or �e

On-Line Encyclopedia of integer Sequences. You may not receive help from another person.

[1]What is the chromatıc polyomıal of the following graph?
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[2]Which topological surface is represented by the following gluing diagram?
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[3] How many ways can we place a pair of 1⇥ 2markers on a 4⇥ 4 grid?

There are 24 possiblepositionsfor a 1 2 marker on a 4x4board

0000 0000
0000 o

E 8g 88

We want to countunorderedpairs of markers that do not overlap
There are 24 23 552 orderedpairsofdistinctmarkers and

242 276 unorderedpairs
Wewant to subtract the pairsthat overlap



Fat countoverlaps depending on position of fist marker
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count possible configurations of unordered overlappingpairs

there are 9positions for each of 4 rotations
of an elbow overlap
9.4 36

There are 8 positions for each of 2 rotations
of a straight overlap

8 8 2 16

242 36 16 276 36 16 2240
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[4] How many ways can the following diagram be �lled in to complete a Young tableau?

Every Young tableau starts with a 1 in the upper left corner
Each way of completing this diagram with a 9 as shown
corresponds to a Youngtableau on the diagram with that cell removed

ÉPÉE
Forexample

EÉLEILELETHELE
So the count is givenby the hooklengthformula for the diagramwith this cell removed

Tiegs 3.3 2 900

neck i i



Exam �, April �� - May �, ����

[5] How many ways can we choose a pair of edges of a dodecahedron, up to rotational symmetry?

UsingBurnsidesiemma
There are 20vertices 30edges 12 faces
X V et f 20 30 12 20 sphere

161 20 vertices 3 incidentedges GO

Identity Verteyferth EdgeEdge Face Face
42turn 1,23,415turn

1 20 15 24

15950
0020

0

321 15.15 60 666160 110
435 225



check by direct count

Howmanydifferentedges G H
can bepayoffegg s

Tricky to decide whichpairs
are the same

FFF.FI yzjy
sometimes we see chirality


