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Instructions: Do not open this exam until instructed to do so. You will have 50 minutes
to complete the exam. Please print your name and student ID number above, and circle the
number of your discussion section. You may not use calculators, books, notes, or any
other material to help you. Please make sure your phone is silenced and stowed where

you cannot see it.

Remember that you are bound by a conduct code, and that you may not look at anyone’s
paper or let anyone look at your paper. If you write on the exam before the exam starts or

after it end, this will be considered and act of academic dishonesty.

You may use any available space on the exam for scratch work. If you need more scratch
paper, please ask one of the proctors. Please circle or box your final answers.
Please get out your id and be ready to show it when you turn in your exam.

Please do not write below this line.

Question | Points | Score
1 10 |9
2 10 | /O
3 10 <
4 10 [0
5 10 |9

Total: 50 | 49
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1. (10 points) The follow questions have one correct answer, indicate which
answer 1is correct.

1. If X and Y are finite sets and every function from X to Y is not
injective, then:

MDT g (a) 1X] <Yl W lY\'W| mst  have
OL‘LQ‘TO’OL'\Q @LX' > |Y| & rﬁgeoulﬂdﬂ DHME mjufnv(’. P ctiont
(C) le = IYI . (C(llﬂ"i :ﬁ [(dﬁm:f' Q«Wb)
(d) [X| could be any of the following: larger than, smaller than, or
equal to [Y|
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2. The complete bipartite graph K, , has an Euler cycle when: y - ([‘5\ 1[ \r 4/

(a) m and n are both odd \
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m and n are both even aed 0[('3 /-
¢) One of m and n is odd and the other is even (ovinectoc]
(d) One of m and n is two . o nre o<
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. Which of the following is an integer? 4=\ n-t Tn-2
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[+ J, J-. e Q’Pﬁ: - | Question 1 continues on the next page... 5= |= UI
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Question 1 continued. ..

4. Consider the sequence with first term ap defined for n > 3 by the
recurrence rela,tionlan = a1+ 2an_331f a1 = 1, as = 4, and a3 = 2,
_) ;

what is ag?

(8) ag=1 what & @,

(b) apg =10 Ao~ oy + 2&,9

(@ao= —1 2= 4+ la, ~l=2a, Q57|

(d) Not enough information is given to determine the answer.

a3 = a2+ 7_a0
Il

7= 4<2n) 2a,)= 2-4~-2

5. What is the sum of the de f the vertices in K7

(a) n(n+1)
@(n —1)n
(c) {5l £, has (- Deln2)+ £ 24
(d) ﬂ112.& Qdﬂes, _ _V‘_g_'f_l_].
N
Com cequees = 23 edges)
54 -1) Lowpute
lOz-—_;) Q’\[U\,_———-(-U;l 7 : E]rZU{"/\ Kh
1o c(u}.

o
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2. (10 points) Find a formula for the the recurrence relatioé Un = —20n_1 +
8a,_3 with initial conditions ag = 2, a; = —2. —_—
\ A

lhrece.

Rz — 204 % Sy

25 solutiom ot wm "=, fnd €.
= Mg [ -2
et R vl 4
‘EH(JC_L*l‘C‘%): 0 Solve | t+2£-3 =0 Vv
=~ (-2 Xt44)0
L @b oF Solctoons: t-,1’—q )

Un= a'_)_m-& b(—ﬂ)n// a,b e R p Constants

Jse initial  conditions:

Upta.'flo:'lvf La+ 2b= 4 1< 1> 2

/o _ _ /

U= a)tb=—p! 2T dbo 242
po-b b=l a=1

Ex?h'a‘t lomda s thus

e = [D').m‘* (”(’LDM =
Un= . y .
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3. An a graph is a path (not necessarily a cycle) that visits
each edge in the graph exactly one time. '

(a) (7 points) Show that a connected graph G has an Euler path if and _
.only if either every vertex in G has even degree, or G has exactly two
vertices of odd degree. '

(ase |+ 1F conwected graph G has evtry vertex with eien degrec,

e G gy om Bl oy, M Eder g oyl
visits eadn eclgﬂ. " & ?Kad’fy ohnce lﬂ/ defimmon,

o & s also an EMW”’ thus G has Boler PC'H"*

Case 2y |F Convected 8”‘?"' & hhas exac’clx{ foo vortices ofF odd dnjyez,
call tawm v, ad v e an Eder fod(f_‘cam be
(ovisucted Cvom My aoldiMﬂ QA edge iiaidemt oy v; and
v, Swe this leaves the grmph convected (ot vemoving any
exi&ing Eén’jts) bot makes v, avnd Y, have eren c{eﬁm/gg

et AL Ve in wodited (0 Uave even degree - Eulep oycle
‘(yeo,u,d.ﬂnis weavs Haewe 1S Eder PO:H’! flom v; to vj Wt abseppee of
"(b) (3 points) Find an Euler path in the following graph. Decribe yt;:oH'u\;é c:ldgd

path by listing the vertices in the order that they appear in the path. iiﬂ ‘
' €.
Ga.

Lo
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4. (10 points) Iam using Dijkstra’s algorithm to find the length of the short-
est path from vertex a to vertex g in the following weighted graph. When
T circle a vertex, I 1l in the dotted circles around each vertex.

9496 2. guorww valw of L(c) Pom (to 3

et Hovgh  shorkeg path (eugth to of |

wais alveady rmived (y flage 2,and [<73

(Q\I\Wld ovl\lf NP{QQ + aHuvat vovte HWCS
Sharter path Longrth- )
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5. (a) (4 points) Show that in any|simple graph with two or more vertices,
Af@”ﬂaﬂ'& there must be at least two Vertices that have the same degree. max degice:

N verfies J? Ljnﬁ_v, @ Pu‘geaﬁn at Qesttne vertias lage SK[&;,{L de@bea
A' ) A’l»;---dy\ har¢ C[f\"?l (WLFQ GMFL\: no (wfs Pam(&, ejfj

\alues o mo‘s'sﬂm | ‘ ‘
: Indut on H vedies, I Frove For 122

v/
n(n-) o€l : |
T (ol : stin q_ear& e
: s R [ ossibilties
Base @se: i F. e

. : o >

/ l‘.-( U’ﬂr“l(-ﬂs hqs [ -V .’j‘r’Ej“ :1 /
~ \!_—:.l-‘.- o, €di

o poESID'2L

Asm graphw |

of (pqst 2 veties W Sav-e degree, . mq,. oy
oty vertlees.  degeee g

Add | vetK 0 get @ grepy with o e

I3 WL
comly’ 0

. ’ ' m ,
C;W{CL ﬂlm]ah s &‘Ny\f?[i,ﬂ/‘éadded vertex mm{ ol ay ‘vaJy‘r,E,r
ake singe edge& with each oF te -l oftaer \ff,irl'lce& |
\2 Ufb bﬁm;w edges only WA vertis of dutinat degree, s e
‘ -~ .-
(- gubemph has >l verflas Sawe d«’@f?E, i ﬂlfa-p]a also does

\¢ o makes Qdﬂes it botha OF -{'W- ME?;'tﬁhﬁl%e&gAﬁlmw
batin degrrees InNGEaL by | and are stil equil. ove o verti@s with) Jame de@me,

\ (b) (2 points) Is this true of all graphs, not just simple ones? Eithep/ sive fotal

prove that it is true of all graphs or give a counterexample. ym 0;@%@:
Ne. | .
- these fore 1ot
1/L (onsider £s @m;}\wﬁ’{fl 2 vertites (as loop, e U nmﬁ)'
v, hes degree 2+ =3
g\(l\ Y; Vo
“ﬁ‘f‘.’?ﬁwo« ‘ V, Vas degree | %5
Q t
(W MQU& Q\iﬂm,‘(hl‘s (s QA comeerexamFLL
_ only - possib -
rets "
dﬂﬂ{\ qwﬂ(ﬂf

Question 5 continues on the next page. ..
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Question 5 continued. ..

Graph One

(c) (4 points) Are the above two graphs isomorphic? Be sure to justify
your answer.

@I : W&
Gw{)]h 2 has owm edge ma

e’ W Wit Aeg}au'?,'\fl[ K (labe
\f— C ol (vere fSoW[oVPMl\Cr o (ﬂlfo—P]ﬂ 2, it Wld
WAy

| ‘ ¢ it does not.
have Suth O edge Civnan'anrt P""P"”*‘D;’M t does
& at 1ot doart

dewt on two
led ¢, w diagam).

- abo
[BY i‘mspcdl'om, e edge; iv Glhph (
on two Verties, eaM oF- degree ?:»‘3
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