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QUESTION 1. (lk}mints) (Stare at the following graph, say G).
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(i) Let F be an induced subgrnph of G such that F has exactly 10 vertices. DRAW F,
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(ii) Let F be 5 annm ubgraph of G such that F is a tree. Draw F.

(iii) Is G n bipartite? explain
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(iv) Is G an Euler Circuit (Eulerian)? explain. '
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(v) Is G Hamiltonian? explain
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(vi) Let F bean .@) ub rnph of (i, Suppose that F is an Euler trail (path) that is not an Euler Circuit and
F haytnore than 6 verWrnw F I

L S acrty A verneed

: v
of ead dggre U'E[" 0 VST:IG
\1\ N3 \13 \f.-l

¥y and Ve art of |

denvte




2 Ayman Badawi P\'\{ MW

QUESTION 2. (4 points) (SHOW STEPS) Let d = ged(124,348). Find d, then find a, b such that d = 124a -+ 3485,

34% = \QAH(2) + (00 > 348(5) - a4 (M) =y
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oo = 24 Cyy 41
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h = 5
100 — 24 (4)= 4 .
loo — D24 ~o0o J(4)=H () = | 24 (-\1)+ 34T
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348 (3 — 1249 (2)68) =12 w)= Y

QUESTION 3. (5 points) Stare at the following graph
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A Post office is localed at vertex A. The MAIL man needs o visit_each.hlock (vertex) exactly once and then come
back to vertex A. Find the minimum weight-cycle that he should use.
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QUESTION 4. (6 points) (SHOW STEPS} Let X be the temperature of some village in Russm Given -90 < X < 0,

X =4 (mod9) and X = 8 (mod 10). Find the value of X.
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QUESTION 5. (3 points) There are|400 balls, Each ball is either ﬁE\ or BLUE OR GREEN OR B
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QUESTION 6. (Show steps)

(i) (3 points) What is 5299 (mod 21)?
Mm=21=3-7F .5 Lmoc\m\
q)(z.\\ = {2=\) (-0 —

S 145 (med AV = 20

(ii) (3 points)Find all possible values of .X over Planet Ziy where 4X = 6,
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(iii) (2 points)Find all possible values of X over Planet Z where 4X = 6 (mod'3}).

X=%+ ¥
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X biw -0 RO

k= -\
=58 + 40 (~\)
AX==-73 2

n balls are

Nz F04) =280

(iv} (3 points) Let n = (49)(125) = 6125. How many positive integers < 6125 such that ged(each integer, 6125) = 7.
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QUESTION 7. (6 points)) Consider the following code
Fork =210 (n+ 1)

S=+31P{K+4 > 7

Fori=1tok

L=B¥7%ki3—> 4

Next i

Form=2tw (3k+1)

H=7+m}+6dm2L 10 >+

next m

next &

(i) Find the exact number of addition, subtraction, multiplication that the code executed.
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(i) Find the complexity of the code. 0 (co d—ﬂ—) — V\"

QUESTION 8. (4 points) There are 204 nonzero negative integers and 500 nonzero positive integers. Then there are at
least n integers , say a), a3, ..., a,, such that a; {mod 7) = a2 (mod 7) = ... = a,, (mod 7). Find the maximum value of
n. SHOW THE WORK

20 Y —ve and 500 kXNt = Ao zegB)d

D - 24z 2n—\—¢9€»r$ = 304
Q—% -} ‘{Joh{\o:‘.'{‘. e~

A=l =047 Z Teos1 ) = o)
3



Final Exam, MTH 213, Spring 2019 A LIV 5

QUESTION 9. (3 points) Let f : (—o0,4] — (—o0, 7] be a function that {s ONTO Such that f(z) = b— 2> Find the
value of b

I

H Sinte ot luatkon Y oato  vangl = codomarn

So b= F

QUESTION 10. (3 points) Let / : (~3.5,9) - (1.6) such that /(x) = vz +7 + I. Then f isBijectivedfind /' (z).

Then find the domain and the codomain of f-'.
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QUESTION 11. (3 points) Let A = {0,3,4,5,7,8} Define "<" on A such that a < bif and only if (e — b} (mod 4)
{0, 2}. Convince me that "<" is not a partial order relation on A.

~(5-3)(modt) = 2+ 5¢"3
s (3-5) (modd) = 4 —Qbnods) = 2 2. 3L

—_— "'s” 7S mot aPm{-ﬁn\ ofdiv Lrocause T+ IS not o.ny (.LE\E_-,L]\J& (_'2.(\:.\ fule Fﬁ\lS)

QUESTION 12. (6 poi ={1,2.3,4.5.6,7,8,9, 10, 1, 14,21,35,40}. Define "=" on A such that "a = b" if
and only iff (a — b) (mod 12) & {0,4,8} .YThen "=" is an equivalence relation.
1) Find

[.-}:{\'/5/ = Q_\} < Y elemants
[g_l:ig_ ’QD/ \g }\H} — Y Llannany

[3-_\';{3 , 4, W ,'55}{— TRFSIIIVINS

EL\]:{LU T, ho } — B eAewiTS

2) If we view "=" as a subset of A x A, how many elements does "=" have?

‘!’?ﬁ): x4 + 4xb4 + x4 4+ 3r3
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QUESTION 13. {4 points) Use the four-method and convince me that +/29 is irational number.
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QUESTION 14. (8 points) Use math-induction and convince me that 7 | (2672 . (2) _is) for every n > odd @\J_%‘l
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