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NAME: _Soludens

STUDENT NUMBER:

MATH 3V03 - Midterm 1
MecMaster University
October 8, 2015

Dr. Apam Vay TuyL

Instructions: Answer all guestions in the space provided. If you need more room, answer on the back
of the page. Where appropriate; you must provide clear explanations.

You are not allowed to use a caleulator. If a question involves a calculation you may leave it in an
unexpanded form, e.g:, you can write 5% instead of 625,

If doubt exists as to the interpretation of any question, you are urged to submit with the answer paper &
clear statement of any assumptions made.

Page | Possible | Received

2 10
3 10
4 10
5 10

Total 40
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L. [10 pts] In the space provided, match each term with its definition. (Note: There are more definitions
than terms.)

Terms.

i Pseudograph
L= Multigraph
.&_ Tree

U_ Forest

_H._ Bipartite graph
_l::: k-regular

.ﬁ_ Girth
DBt

_t. Euler circuit
i Hamilton cycle

:
7

Z 2R Y s R REm Y QW

A connected graph that contains no subgraph isomorphic to a cyele.
The length of the shortest cycle in the graph.

An edge of G whose removal disconnects G.

The maximum distance between any two vertices of G.
A circuit that contains every edge of G.

A graph where every vertex has degree k.

A graph where multiple edges and loops are allowed.

A graph with chromatic number < 2,

A graph which has chromatic number k.

A eycle in G that contains every vertex of G.

A trail whose endpoints are the same vertex,

A graph where multiple edges are allowed but not loops,

A ﬂhﬂﬁn&mﬁeﬂmﬁg—m&mﬁnﬁ& itk A ?‘-"?

ok no verter B u?mté.

A graph that contains no cycle.

R
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2. Use the following graph to answer the questions found below,

(i) [2pts] Find the degree of each vertex.
(if) [2pts] Compute x(G).

(i) [2pts] Find a spanning KWDW graph.
X (iv) [2pts] Does the above graph an Euler circuit? If so, write out the path/circuit, or explain why no
such path/circuit exists. Repeat the question for a Hamilton eteest. eyde
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3. [2pts] Draw the following two graphs: (i) Kas, (i) Ws.

O AL ® @

4. [4pts] Is the sequence (5,4,4,3,2,1,1) graphic? If yes, draw a graph with this degree sequence. If no,
justify your answer,

(5443010 gopht @ (332 0,00) = (332010) qeghec

= (2),0,1,0) = (W] a6) grephc

Boeaian LV 88) 1 r-?l»..'....:,i
Mj e, Qf‘f.‘?"-«. s Qr—?Lﬁl,:
W s .:,Qn‘,l. with '\'Lu.) 'L.\Srzq_ J%.

——— ® -

5. [4pts] Prove that if m > 3 and m is odd, then the complete bipartite graph K3, cannot be decomposed
into two isomorphic subgraphs.

_LL W S QéL.,l"\‘Ln\ En?& cad . - .
T‘"‘-“-.‘:, \'('S.m Canns\, Se é-Lva-?dd-..h \!:du 'b—-lb 'ibbm.‘:lel'u't. EL..LaQr‘:.f—;

\ose (st each &r‘t.?‘k e\l ha to have. E‘-«»L‘“chrcédu:
e 3w wedD b ke b dotall by 2
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6. [2pts] Give an example of a graph that is critical with x(G) = k, but G contains no subgraph isomorphic
to K.

Cst Q yt{—s):_g E"‘ W L\% no »L\Y‘uPL. i:.sw‘)l-\h \T_?)

7. [4pts] Suppose that G is a graph with p = 10 vertices and ¢ = 16 edges. Suppose that each vertex of
G either has degree 3 ar degree 4. How many vertices have degree 43 and how many have degree 47

A B R e
P.t';ﬂ L ' “1

Sa Do ARy = ?-.-.[r_':. G .\1 A Nends u‘f'{f‘wm, Loyt '-t?,_{;- 2:16=22 .

Ve A )ty =38

:’) ‘31._.} *"?"l:-LL
=) o ' 9

T \?\ﬂ: 2 ant FRF 'Y .

8. [4pts] Given a graph G = (Vg, Eg) on p vertices and g edges Eg = {e1,....eq}, we can make & new
graph L(G) = (Vi) Er(e)), called the line graph, as follows, Let Vi = {#,---s Yy} and let

Epc) = {uiy; | edge «; is adjacent to ejb

Show that L(Kj), the line graph of Ky, isa regular graph.
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