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MTH 418, Graph Theory, Exam Two

Ayman Badawi /]
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QUES'ﬁON 1. (6 points ) Let G(V, E) be a graph such that degree(v) > 2024 for every v € V. Prove that G
must have an EVEN cycle.
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QUESTION 2. (6 points ) Let G(V, E) be a connected graph such that P, Q are paths of maximum length. Prove
that P, @ must have at least one vertex in common.

Then dor case (), V- .- = Ve~ Vem=v, dores o cren el
-fi«?/ fet Uo); V'y‘_\__._..\/m—-yv_ iv oum w)c/f.( p
Nevw , 6 has o eg_@gi‘ﬁﬁ\
' e = g

.
¢ p MﬁMJW 1‘/\4.3 do not (wre A
Suth A ?aJM EAIYS @ /Qi,wf}?“mm 0. $¢MLQ (n s C;"Q\r,'if‘?fg_ai U

/é Mt o o PuJL\ P fat tonngfs V, fe w, . (see  Pihuie)

!
Vi — Vv, — -
\ 27 o= TVe— L — Y

/ ‘ T Thew PO

w\_wt-—___,—- W= L — W We T T, — 0,
NDH - vz - G "
S I T Tt Vigh e When
W= ) V\‘ v’l T TN be ctacd tle J(/ijh/\ o
z c- - we Le L. Cade | IC n+ L >/m , Newn  Tle (enjl’k c:f(* P

(s n+ L Lo tn
. : + oot g > mi- Cave 2V IC el <m, P e e
4 N -— = -— '
pc ?\'\Vm V'M—l S Y\-— QI"' .. ﬁ)k" W‘- ==, WM 0’$— ,ur\:)ﬁ\
Mot Lt of & + -1 = dm= (Ltn) s lewstn @ 7 m*‘qu vien P ¥, Keise

Lrerser



2 Ayman Badawi

QUESTION 3. (a) (6 points ) Lc\tgwi)f_gider n > 2. Prove that G has size equals to (n- l):, [Hint: if you
need the result that says if the degree of every vertex of a connected graph is > 2, then G must have a cycle, just
say: We know that if the degree of every vertex of a connected graph is > 2, then G must have a cycle
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/ (b) (3 points ) Let G be a graph of order 7 and size 5. Prove that G is never a connected graph.
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(c) (3 points ) Draw three non-isomorphic trees, each is of order 7.
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QUESTION 4. Consider Q4 the 4-dimensional hypercube (]
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; QUESTION 5. (] points) Let G be a graph that is not connected. Assume that G has exactly 2 vertices, v, w, of
odd degrees. ProVe that there is a path between v, w.
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QUESTION 6. (a)(3 points) Given C,,,, m > 3 is an induced subgraph of K¢24. Find all possible values of m.
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(¢) (3 points) Let G be a connected graph such that for every v € V, there is a vertex w € V such that
w & N(v). Prove that G must have an induced Cy subgraph or an induced P;. [Hint: Think about a result in the / /
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(d) (3 points) Stare at the subgraph H of G. Is H an induced subgraph of G? explain briefly.
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(e) (3 points) Find the adjacency matrix of H.
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