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@Q.1: Use Induction to prove the statement:
P(n): 7" —1isdivisible by 6 , foralin > 1.
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ii~ Show that the following statement is NOT tautology: (p A~g) —» 7
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Q.3: Consider the following relation on real numbers: x Ry iffx <y +2.
Determine whether it satisfies the following properties( justify your answer )

Reflexive (. )......! %XFEV&QE‘&@ .......................................
Symmetric ( % )....... NG W A R f‘)“’,")%i‘i ....... 3{{3 o
Transitive ( % )........ L) {’,{7{4@1"&‘%” aea) &R ;'.wikc} ;7’*,};3“;@
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0Q.4: Complete the following where x is a real number
DIf x is not an integer then |x] — [x]= — § 0

i)If x is an integer thenlx| + [x]= .2 % )



Q.5 (a)Evaluate the expression which is given in postfix notation:
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(b)Construct the tree of the algebraic expression - .

(XN ~k)+6)+(1-(5Xz) /\ (?)
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(¢)Consider the tree whose digraph is shown and the accompanying list of words:
Give the sentence that results from doing an inorder search of the tree
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Q.6: i-How many vertices does the bipartite graph Kg7have 7 (& o

ii-Give a sketch of We?

iv- An undirected graph with vertices a,b,¢,d,e
Given that the degree of the vertices respectively is 5,2,2,2,1

I-How many edges does the graph have? ¢ & c{'j(is ©
II-Draw such a graph. 1, \
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Q.7: (a)Solve the recurrence relation U,,,4 = U, = 4, U;=2 “simplify your answer”
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(b)Solve the recurrence relation U,=5U,_,% 14U, , ,where U,=1 , U,=61
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NOATE: "SHOW CLEARLY YOUR WORK"
Q.1: :

a) Find the negatidn of " WVy : (p(x,y) = q(x, y)"

b) Find the contrapositive of "—p — (r = (gv s)"

c) Disprove If ac=bc(mod m) where a,b,c ,m € Z,m=2 then aéb(mod m)

d) determine the truth of

- AVy: x<y'+1 x,yeZ

i-Vxdy:xy?=1 x,yeR"



).2: a)Find the matrix Xax in cach case:

: (41 e
{21 -3 26 1
() 0 3|= _tx
0O 5 1 |t -2 -1 2
L 1-2
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(b)Consider the Boolean matrices,find:

[2]

011 00 0
1 01 A1 10
010 1 00

Q.3:Find all solutions for:{x + 4] = -1 where x is a real number




1 1+1 1 n

& + 35 I + (2n—1)(2n+1)m: 2n+1"vn 21

.4:Prove by induction P(n) :




(.5:(a)Evaluate the expression which is gi\?en in posifix notation:

72 = 3 + 2 344+ =154~ x +

(b)Construct the tree of the algebraic expression
(yxd-2)+T7)+(8=-(5xW) -

(¢)Consider the tree whose digraph is shown and the accompanying list of words:
" Give the sentence that results from doing an inorder search of the tree

1
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. 5. PURPLE 11, SAW, 5+
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(d)Consider the digraph of the labeled binary posijfonal tree shown

If this tree ig/the biftary.for 43(T) of some tgee T,draw the digraph of tree T
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1. (3 marks)'Shbw that if z+y > 2, where « and y are two real numbers, then z > 1 or y > 1.

2. (3 marks) Use predicates, guantifiers and logical connectives to express the statement " There
1s somebody who has no friends besides himself” as a logical expression.

3, (3 marks) Show that the hypotheses
o (-rvVaf) = (sAl)
e 3=t
® —1t

lead to the conclusion r.
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4. (3 marks) Use mathematical induction to show that

"l <n®, for all integei's n > 2
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5. (4 marks) Solve the following recurrence relation together with the initial conditions given.

O =8p1— 16a,_o forn> 2, dy =4, a3 =20

6. (2 marks) Show that the function f : {2,00) — R given by f(z) = _*; is one-to-one.



9. (3 marks) Find the in-degree and out-degree of each vertex for the given directed multigraph
G.

@

Figure 1. Graph G

10. (3 marks) Determine whether the graph H below is a bipartite? If so, complete H into a

complete bipartite.
(D / @)
@

F1GUre 2. Graph H

11. (1 mark) Can a simple graph with seven vertices each of degree three exist? Justify your
answer.

12. (3 marks) How many vertices and How many edges do each of the following graphs have?
(i) Kap '

(i1) Cano

(iil) Wio
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13. (2 marks) Given that the inverse of A = [ } is A7l = [ 13 1-t* -3 } . Find
5 -2 -1

the value(s). of t.

14. (2 marks) Let A = { 2 :g w Find A1
10 10
15. (3marks) Let A= | 0 1 | and B = [ 111 } Find
11
i) Ao B
(ii) AN B Hint. B* is the transpose of B
(i) AV Bt

Good luck )
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Question 1 2 3 4 5 6 Total

Your Score

Maximum |4 6 10 8 6 6 40

Score

Q#1:(I) Find the negation of -

vx3y(P(x,y) = =Q(x,y))

(II) Determine whether the argument is valid or not:(show clearly your
work)

((p = -r)A (g = p)) 5 (-rAQ)




Q#2:(I) Solve the following recurrence relation:

an=an_1—4~,a1=2

(II) Solve the recurrence relation

a, =5a,_; +14a,_, a,=1a, =61



O#3:(T) If A = (‘23 ‘87) find 104",

. 2 X -1 7 —8 5
(II) Given that ( 1 2 1 ) is the inverse 0f(—4 -5 —3) find-

| -1 -1 3 y -1 1
x and y.
0 1 1 0 0
(I LetA={1 1] andB = ( ) be zero —
0 1 1 1 0

one matrices. Find

1) AOB



2)AV Bt

3)AABt

Q#4:(I) How many vertices and how many edges do the following graphs
have: - ‘

1) C200
2) Wa,

3) Kz 5

(II) Can a simple graph with 5 vertices each of degree 3 exist? Explain
your answer. '



(I1D) Find the in-degree and out-degree of each vertex for the given
directed multigraph.

Q#5:(I) Determine whether the relation R on Z is reflexive, symmetric,
antisymmetric, and/or transitive where |

R={(ab) ,a<b+2}



(IX) Prove that if m is odd and n is even then (m? + n + 4) is odd.

O#6:(I) If x is real number what is the value of the following:
1) [x] - L) =

)X+l =

(I0) Find explicit formula for the sequence

, 2 2 -2
) 3 ;9 ,27 P oeus wwe wie wue weeoear



(11D) Determine whether the statements below are true or false:

I {q_b} c P(¢)

2){1,2}c{1,2}

3)If A = {{0},{1}, ¢} then |[P(4)| = 8.

Best Wishes For All



