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Time Limit: 180 Minutes
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arzlfn tiaxa:m contains 7 pages (including this cover page) and 6 problems. Check to see if any pages

sour I;Stmi Enter your name and SID number on the top of this page, circle your section, and put
1als on the top of every page, in case the pages become separated. Also, have your photo

ID on the desk in front of you during the exam.

Calcu?ators or computers of any kind are not allowed. You are not allowed to consult any other
I;atenals of any kind, including books, notes and your neighbors. You may use the back of this
sheet for your notes (“scratch paper”). If you need additional paper, let the proctors know.

You are required to show your work on each problem on this exam. The following rules apply:

e If you use a result fro ’lass,\t%.scussign,_qr .
hoywork‘you must indicate thi and’éxp]@ Problem | Points | Score
gy Rzl ey b S

ied.
1 5
e Organize your work, in a reasonably neat and
coherent way, in the space provided. Work scat-
tered all over the page without a clear ordering

will receive very little credit.

salbi lidiny

e Mysterious or unstipported answers will not
{ - LB e i 4 5
receive full credit. A correct answer, unsup-
ported by calculations, explanation, or algebraic 5 5
work will receive no credit; an incorrect answer
supported by substantially correct calculations and 6 5

explanations might still receive partial credit.

SO NN
o~

Total: 30

e If you need more space, use the back of the pages;
clearly indicate when you have done this.

Of course, if you have a question about a particular prob-
lem, please raise your hand and one of the proctors will

come and talk to you.
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2. (5 Points) Show that the following graph is not planar.

Recliow 106 qioph
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3. Ei pomt§) G is a tree with 4'vertices, of whichf§ are leaves ( ) 'hg,h ::eis
e POSSlbI.e degrees of the}[yertices? (In particular, your answet
other possibilities.) Draw an'example of each.
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4. (5 points) A frog jumps on the vertices of a square, every time jumping to .Onf, S;
"s closest vertices. So, for example, from A it jumps to either B or C- /. !
3
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In how many different ways can it get from A to A in n jump i
ways to get from

Hint: it might be useful to consider the number of
Jjumps as well. ‘
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5. (5 points) You don’t need to simplify the formulas in this problem.

d pow-
(a) Suppose you want to buy 12 items from an ample supply of glazed, chocolate, and P

P ha?
dered donuts. How many selections are POSSZI‘?' - t]led  monable f the sequence dydadsda
- ber dydzdad is ca. oreb that
@A 9-digit telephone number djdzd3ds S drdnds or dedrdeds (OF both). Assume tha

is exactly the same as one of the sequences ' femspsie
each d; gan be any of the ten decimal digits 0,1,...,9. What 15 t;hzt numbera.z >

1 ]
telephone numbers? I W e
In how many different orders can a spider put on its socks and shoes? (
has eight legs, and socks are put on before shoes.)
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G {5 POiIfts) Prove that from any set of 1000 positive integers, one can choose either oné number
which is divisible by 1000, or several numbers whose sum is divisible by 1000.

Hint: Denote the numbers by 21,22, .- -, Z1000- Consider the sums
z, T1+%, ..., Z1+z2+4...4+ Z1000-

If one of them is divisible by 1000, then ... Otherwise ...

e repaenficler {;zj [0 'S ";0,!-?— 3 9c’ch

l'j a pemende, T/ ‘)'
e ve o dorg

if e Hemeinte Vs ool 0 4 .
% % e ff»l’;j{’n
The wab o reminle 4 Boda ¥ PR WEF
< Xiw ol
ire  ce} Oj g!ﬂ"“) Yiz My == o K, ¥ = -+ Y!-.v,ps 15 e i

57 CHP, 2 ‘Elements fror e sef of sum st Pee

come.  remeinder @ J
%’?P!—C ire 2 G!Cl“‘?‘n o+C ':|7f " . i?fl x"
é Xy E %-)ﬁ' ﬂ10_¢ ,000 E
; i,' = 3.
vl
)
S0 Xy = Jovo k
k % Yy = foveg u
) .
. p: |
J - | P k-8)  yom
: X o= 2% Jovo € Yy i)
X - Z £ ’.
® PZI ¥ 1w
r i rl i e o »
zkt- s -i x’- - 2_: h! - ’DUO(. S"’() ’f r};)J
2] ke 5
: % ¥ Wi (o0
Polh ?_—?MY' arch ‘;i} Y. e dhwisble L’/ i

Scanned with CamScanner



