Math 61
Fall 2017
11/20/17
Time Limit: 50 Minutes

Day \ T.A. | Riley | Paul | Kevin
Tuesday 1A 1C 1E

—,

Thursday 1B | 1D | (1F)

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.

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. 1 9 )
e Organize your work, in a reasonably neat and
coherent way, in the space provided. Work scat- 2 2 f
tered all over the page without a clear ordering
will receive very little credit. 3 3 g
e Mysterious or unsupported answers will not 4 3 “ -"’1\
receive full credit. A correct answer, unsup-
ported by calculations, explanation, or algebraic 5 3 3
work will receive no credit; an incorrect answer .
supported by substantially correct calculations and 6 9 /Z

explanations might still receive partial credit.

e If you need more space, use the back of the pages; Total: 15 \77
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. (2 points) Show that

in the decima] expansion of the quotient of two integers, eventually some
block of digits repeats, (Examples:

11/20/17

D =

=0.1666. ..,

217
—— = 0.32878787...
660 - )

Hint: If we divide q by b, the remainder is one of 1,2,...,b— 1. Consider what happens after
b divisions.
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’3 3. (3 points) Consider the following recurrence relation and initial conditions:

=13, Uz=-12.
Up = Un-1+ 20, -2+ on? — 10n + 9, Ux
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4. (3 points) In each
or explain why th
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an example of a graph satisfying the stated conditions
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5. (3 points) In this Problem, we are concerned with the divisibility relation on the set of integers
{2,3,4,...} given by
{(z,9) | z divides y}.
Consider the associated digraph, and let G be the underlying (undirected) graph, obtained by
forgetting that the edges have a direction. Is G connected? What is the shortest path length
for two vertices in the same component? Hint: the answer to the last question will depend on
the two vertices picked. ¢
e -GS connected vic it “Mfé
SET o1 integers Al integess, that s an nfinite
{ 2 3 4 ¢ ) fﬁ’} Ser and (RTs say weve looking
7 S at 4/ pRe NUMpex - no
\ faUDISL bur If we TrgnTake
adjﬂ((’)ﬂt 1o N x'hu“npws O‘f +he pﬂ(\(‘,Q
all multiples  adjacent etc | ,.
0t 2 ‘ to ol multipies NPy, ey a-w oe

0f 3 Avgiole Yy 2. Forexamply,

TS pnme (7)) =¥
- T IS onnetted pie if #isnt prine Yoy | o _ , S
Can mMae yare the plfir@\e factov ) 1ig Cidjau)’m fo 14 wihen

LVee cinel 4nen ol e UfUGi(—e’mf 4 / a&(lm(mf 0 2
privie numisr C (242, ety J

' ) N) b
-00¢et Lo any vertex v can conned fovv oy vwwm% anpthey veviex (
~adjacent 1o worn M and

B

lot S0y fov my Telvivle ex‘a\a,na‘no"l

Ghoitest pdth perween o \Agmoes In garme oMmpenent
\\ (

vedes X _ '
-1y dvides %)/?%em, path lengtin of gnoltest path is 1
ampw 2olivides 4 (direction dogsnt Mmatier)

Y doegnt divde X |

J

- besht divide Y ownd | |
S patin lengtn 8 2 for gnoitest patn

" ¢ adjacernt tuc
olc L5 adjacent o COMY) Wit 1S adyd o
v S y \
oy avll dand 9 pth cant ize lengtv 4 b(c
Y u’"‘iwﬂ' 2 . o ‘_”“vlae' 9
d G A0LBNIT Adivde 3
-

’ o uxt gviortest lelngtih s L




- Lragc ( Ol /

SVACRESS ™~

6. (2 points) Write the order in which the shortest path algorithm visits the vertic&s_of the graph
when finding the shortest path from C to E. (Here, we say that the algorithm visits a vertex

when the label of the vertex becomes permanent.) D"a cgras @ [ﬁfDV\Th wlL
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