Exam 3, April 26 - May 1, 2023

Exam 3
Combinatorics, Dave Bayer, April 26 - May 1, 2023

Please show all of your work. You will be graded for both your answers and your explanations.

This test is open-book. You may use any resource such as my course materials, textbooks, or The
On-Line Encyclopedia of integer Sequences. You may not receive help from another person.

[1] What is the chromatic polyomuial 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 x 2 markers on a 4 x 4 grid?
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gaag 808 700 2

S

We want o court Unarderes eav3 af mavker tat do not queviap.
Thexe ace 2%+ 2% = 552 odeved pawd ¢f dshmd mavkevs, and
(%) = 276 vnerdexed pair>.

We want to subiact Me pa Mat oweriap.



(Rt agoroach)  Count avevlaps, dependug on gosthion of Rk mavker:

Thert are ic cases:

DD
e | 19 g QLI 113 33rul+35+46
U =5 W + 16 + 40 + 24
L~
D \QY¥
0 0 2423 —QYD /2
U U 't D) t 552 —{o4
D) U O
U UY/2 = ifzztri
dD
0 DD 8 Gﬂ S
N
alg @ |4 |G 6
J/U - d

| Sewnd agpacn)

Count, Possible aonfigd atove 6§ ungdeRd oww lageviay pave

|

e are 9 pshoue for eadn of & vatahavs

of an "dlw” overlap.

-4 =34

Texe are % osihovs for gadh of 2 efahans

of a ”stm‘g\nt overiap.

32= 16

(¥Y-36-16 = 276-26-16 = |224



Exam 3, April 26 - May 1, 2023
o0 00

[4] How many ways can the following diagram be filled in to complete a Young tableau?
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[5] How many ways can we choose a pair of edges of a dodecahedron, up to rotational symmetry?
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