Math 61

Fall 2017

12/9/17

Time Limit: 180 Minutes

Day \ T.A. | Riley | Paul | Kevin
Tuesday 1A 1C E
Thursday 1B | 1D |({ 1F)

Ny

This exam contains 7 pages (including this cover page) and 6 problems. Check to see if any pages
are missing. Enter your name and SID number on the top of this page, circle your section, and put
your initials 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.

Calculators or computers of any kind are not allowed. You are not allowed to consult any other
materials 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 from class, discussion, or .
homework you must indicate this and explain Problem | Points | Score
why the result may be applied. ) .
e Organize your work, in a reasonably neat and -
coherent way, in the space provided. Work scat- 2 5 (-/ -+ ( \L\
tered all over the page without a clear ordering
will receive very little credit. 3 5
e Mysterious or unsupported answers will not 4 5 q
receive full credit. A correct answer, unsup- :
ported by calculations, explanation, or algebraic 5 5 2 C‘\
work will receive no credit; an incorrect answer
supported by substantially correct calculations and 6 5 \-.‘,:}.:‘ < l 'SR
explanations might still receive partial credit. :
e If you need more space, use the back of the pages; Total: 30 1% 11+ 2

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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L. (5 points) Use the breadth-first algorithm to construct a spanning tree for the foﬂorm§ graph.
(The ordering of the vertices is alphabetic.) Is the tree you obtain of minimal weight? (Here,
the weight of 5 sp

anning tree is the sum of the weights of all its edges.)
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2. (5 points) Show that the following graph is not planar. ho meom ()YVV\\O U
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N (has No vniladren)
(5 points) G is ajtree withA vertices, of which ﬁ.are leaves (=terminal vertices). What are

the possible de
grees of the 9 vertices? (In cular, your answer sh
other possibilities. ) Draw an example c(>f eﬁu yo r should say why there are no

voted

)\3’ wwswm“m'a"z vertices ina free
7N\ 3otk  yweons There aAe
vy gy U b edges. 4 eages MUt
f / e Wk | e uccd as e edoya
- / wnndj\n% t+evminal vertes
! ‘ 30 rermina -we hiave 2 edqges
. 3 2 4 yeme reynainivig. o

ONVULLE poot 9¢ 1 0Tnex Vet
Put UIC W onilu vinave, 4 teyminal

vertices, the > intevnen Veimices Must hawg
G ot \enst 2. Kwot nas at least 3- 4ey

el
’ ——
’ T \(\J
pz 3 63\\0\0/ OL,{T LOMAS'
A’ ' Q. \mo,\
NN N (o0t Uhu o
a"/ 2 '\l N "J .\\‘ ,"h(/(“_ < w‘]}a W
- L) \ e
42 2 34 4 pocE X nees
gl
(A, A, A A, VE 7/2) ot 409(@€S oy trees on SWAE
L J ) ! / g ‘2_ \
Y ™~ :
AU N . \
You AoVl ?ma K \ ne vtner Possiellimies wic ‘
Yoot © %, Y€ vnay veriees W 10t iaal dedree 0 C1WOUIcUnt”
v \0{,)\‘\0 % V5. YooY e e aree (NoY Connact€dd)
LT ey N vernces deqy o€ \f “inTernal veitices ooy had
1 and > / Adgee 3 e woud ve &
r““\mm “har as tame deg. . ACiAAAL VEITEY  winun VT
774 4 7/” 1 'P/a, @) QUWWW’C’ wihget  We ot (we aingady)

. - SUPMOt ed DU 1 4 TV TR AL WEITICES)

e




Math 61 -Page 50f 7 12/9/17

4. (5 points) A frog jumps on the vertices of a square, every time jumping to one of the two
Q closest vertices. So, for example, from A it Jjumps to either B or C.

A——8B

C—D

In how many different ways can it get from A to A in n jumps?
Hint: it might be useful to consider the number of ways to get from A0 B.C,end D n
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& (3 poimts) You don't need to simplify the formulas in this problem.

@ Suppose you want to buy 12 items from an ample supply of glazed, chocolate, and pow-

dered donuts. How many selections are possible?

R A digit telephone number dydadsdydsdsdrdsds is called memorable if the sequence dydzdads
is exactly the same as one of the sequences dsdgd;ds or ded7dsds (or both). Assume that

each & can be any of the ten decimal digits 0,1,...,9. What is the number of memorable

telephone numbers?

¢ In how many different orders can a spider put on its socks and shoes? (Of course, a spider
has eight legs, and socks are put on before shoes.)
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6. (5 points) Pr
) Prove that from any set of 1000 positive integers, one can choose either one number

-

which is divisible b
y 1000, or several numbe
Hint: rs whose sum is divisible by 1000
int: Denote the numbers by x1,Zy, ..., T1000- Consider the sums ’ urm-- n
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