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QUEQ'I ION 1. (i) (3 points) Let 4 = {1.2.6.12.3. IS} Denine "<="on A such that «™ < “biff b | a. Then
" <= "1s a partial order relation on £44). A bis o F&chr

OFQ

Write doth orF
a. 6G§ 12 FF is 12 fockr of €

bIOS 3 ?T is3ﬁ:.d‘orofl5
<

) 6\1 ? . s 1 Factor of 6 L

QUESTION 2. (i) (8 points) Let ay = Tay_p — 12a,
). Cs.

qn -an-\ + \20\\0-2 < 40“
o= Tk +12 = 40

K- 4 A= 3
Oy = L\‘é\h‘\'C/LS

ontb -1 @ (-1l 1 13(alr-2) th ) = 4on

antb -T(an-a +b) ¢ a(on- aatb) - 4on .

anty - Tant la-To + \2on - Matidb = 40n 90 ~an:manj_72\. 94arb-'lté':ﬁl\2b—_ 4ou
Gon - \To + 6 =40n
ko 60> 40 Cbe\la-0

O b = o
e S

£ 40n. Find a general formula tor «,. Do not find

AQn = 0Nty

6b = 340
3 :
b+ 170 |
Q

|
an=4"c;+ 3yt Fnv P
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(1i) (3 points) Is Ay » an Eulerian circuit ? If yes. construct such circuit.

yes A B
deg of vertex i D
9 fex i even For all values
QUESTION 3. (6 points)
(1) (3 points) The digits 0, 1, 2. ... 8 will be used to construct cars plates. How many car-plates can be

constructed if the second digit must be even. the third digit must be 7, the 4ih digit must be 6.

digit must be even ? Note that each plate consists of 6 digits and there is no repetition. 5eyven
even

S E0OORE

SX4 X XI XA X3
= 240

and the last

2+3=85

/
{ -
N~

(i1) (3 points) There are 1007 positive integers, where each is of the form 104 for some integer A. Then there
at least 1 integers out of the given 1007 integers say ay. ....a,, such that ay (mod 8
ay, (mod 8). What is the best value of 1? show the work

0-0 5
0 mod 322 POMod 922 (0r2,4,6)>4

are
J=ur (mod8) = ... =

2 mod $=4 ©0Mod% :4 | dooT  _ —_—
30 mod =6 (©ModB=6 > 4
0 Mogd $=0

QUESTION 4. Let V = {3.6.7.9.14}. Two vertices oty £
ab (mod 21) = ).

V" are connected by an edge if and only if
(i) (4 points) By drawing the graph, convince me that the graphis a v, ,, tfor some integers m, n.
3 XT:=al 3 9
3—3 6 'ql 3
| 1
17,14
f K m=3
e 3 { 2 .
N=a&

(ii) (4 points) Is the graph an Eulerian Trail? If yes, construct such trail.

T-=3231456>3T—=9->4

Yes  eulerion since 0dd degre of vertex For T, 14

(iii) (3 points) Convince me that the graph is not a Hamihonian.
the graph is- bipartile 3\ Cg is ndt «a sobojeph,
’rhere,\:or_e" the gmph is nok Hamironian



MTH 213, Discrete Math.. Spring 2024

QUESTION S. (8 points)
Stare at the below picture.

Consider the network (nodes, links and their weights) in the figure below.

Use Dijkstra’s Algorithm to construct the minimum weight spanning tree from vertex | to every other vertex.
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QUESTION 6. (6 points) Use Math Induction and prove that 24

w1,

1] prove for <+

24‘(3)(4)(6) 4% =@4)(K) 43 =(24)(2)

K=2 p
2] assume 24 \ (Y (ne3)(n45)  true for some n )
. = .\ . e, -
24| (n+2) (ne4) (o)
(n+2)(n+4) (n48) + (ne) (03)(n+5)
Tacor of 24 factor oF 24 b;j
by 2 "4 by oo
7 | |
s
QUESTION 7. (4 points) Use the 4th method and prove that v'29 is an irrational integer.
Vag - 9 0, b €%, b +0 20 = 0dd
b _ 0dd = 0dd
29 = a? 0= Zin+| mn €X odd
b2 b= 2m+|
aq ': !‘2}’)'*"!1- Qq‘4m1+'2<{4m+ 29 - 4n1+4n+|
@m+))? 29. din® +20,4m+ 3% < An>+ 4y,
4n? +4n+) ) ;
+ <Nt
Q: ——— 20m* +%m + T = 4n2 44y,
A At + 4m+] e
“ always 0dd not alwoys o
29 (44 4mel) = 4n® +4n+) 6dd £ even
29 is irraﬁcna‘)
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