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Instructions:
- Enter your Name and Student ID # before you start.
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- Any work necessary to arrive at an answer must be shown on the ex-
amination paper. Marks will not be given for final answers that are not
supported by appropriate work.

- Clearly indicate your final answer to each question either by underlining
it or circling it. If multiple answers are shown then no marks will be

awarded.
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1. Let G be the graph below. Answer the following questions and provide
your reasons. [Hint: This graph is composed of the vertices and the
edges of an icosahedron (i =+ @#¥) ]

(a) [1pt] Is there an Eulerian circuit on G?

No, avery vertex has degree 3 which s oddf
(b) [1pt] Is there a Hamiltonian cycle on G7

Yes ¢g., 9-§-12-5-6-]-2-3-7—4-1]~10-9
(c) [1pt] Is G planar?

Yes.

1
(d) [1pt] Is G a bipartite graph?

Mo, G lgg contains & Triangle .

(e) [1pt] Is G 4-colorable?

Yes. 9 €€ e alova.
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2. Let (X, R) be the poset with the Hasse diagram below. Answer the
following questions and provide your reasons.

(a) [1pt] Is there a chain cover of (X, R) of size 27
No , there s an  owntfichaia ff A, of size 3

(b) [Lpt] Is there an antichain cover of (X, R) of size 57

(¢) [1pt] Find a linear extension of (X, R).
hg 360C$b$f$0( Sage.

(d) [1pt] Find a total order on {a, ..., h} that is not a linear extension of
(X, 7). ALbLCg-- - sh

Since azb T R

(e) [1pt] Is (X, R) an interval poset?
Mo since  Dth=gretiamat P@r=
0
¥ | ] e o242
ﬁ (Y

b

2
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3. [5pt] Determine whether the graph below is a comparability graph or not
and provide your reasons.

3= 1
R
1 4

22—/
Amme 2 —>>5 = 2-—>3
b —> ¢
G —35

2773 D f-53

2—2 ) = 4 —|

4 — | = 3] _
4 —24 <.

Bt +hen 32— = 3— 4

o & the Graph Is pof QC@«f@%L/‘//‘ﬁ jmfll
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4. [5pt] Let (X, R) be a poset. Recall that
D(z)={ye X :y<zin R}

for any z € X and 2 + 2 is the poset whose Hasse diagram is as below.

[ ]

Show that the following statements are equivalent:

(a) (X, R) contains 2 + 2 as a subposet.
(b) There are two elements z1, o € X such that D(z1) \ D(z3) # ) and

D(z2) \ D(z1) # 0.

@)= (b) ;u”oj{ [X/R) containg P+

{

X, %Y1, Y.
Such +hat A2 Y,
Xz 4,
anof x| 2, x, Vey, ®y %, Y0y,
T},ms/ Yye D)y \Dx.)
Jo€ Dixy\Dexy)

(b)=2(a) Prele g, ¢ pexy\D %)

x
ﬂu\ there are 4— peTats in X [
vy

Joe DX pO2y)
By def of P 2t Dix,)
X2y, and Az,

B 2% | thn pxycDix,)

= X || X

T:f X1 3%, then D (%)< Dix). ! U <

I][ X, zY. , then Y, ¢ D))

_ > X, 0y,

_L-f Yoz X1 +hen bosgss D&y <D%) '

B S ﬂ/}- l gb X,/121y|/ 92
g mnery, Ay, nduce g

If Y5% ,then YePK) = y 1Y,
1{ 5‘)4.3) // then E;»G”él DCXI) ‘ ‘?+2 SWLchd\’
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5. [extra 2pt] Let G be the graph below. Find an order of the vertices (e.g.,
8,7,...,1) such that the greedy coloring algorithm using this order needs
4 colors.

order: ), 8 2.7, 3.6, 4.5

[END]
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