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Instructions:
. Answer only six questions. :
. Please answer a total of six questions choosing at least one from each
single section.
State any assumption that you made.
. All symbols are in standard notation.

SECTION — A

01. i Define a statement and which of the following are statements? What are
their truth values?

a) “Mahaweli is the longest river in Sri Lanka”
b) “1=07
c) “The number 77
d) “If I am Buddha, them I am not Buddha.”
(20 marks)

ii, Let P be “Pasindu is rich” and let q be “Pasindu is happy” Write each of the
following in symbolic form.

a) “Pasindu is poor but happy”
b) “Pasindu is neither rich nor happy”
c) “Pasindu is poor or else he is both rich and unhappy™
(20 marks)

iit. Determine the truth value of each of the following statements.
a) “If 7 <3, then -3 <-7”
b) “2+2=4ifand only if 4 +4 = 12"
c) “If2-++2=4,then3-++3=8and1+1=2"
d) “If3+3=6,then4+4=9ifandonly if (iff) I + 1 =4~
(20 marks)
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Prove De Morgan’s Laws by using truth tables.

(20 marks)

Letp, q, r be 3 statements. Show that [p —q]l=> [(p A r) — (q A r)] isa
tautology. :

(20 marks)
Give the converse and contrapositive of the following statements.
a) “If I am Buddha, then I think™
b) “If 2 is an odd number, then all primes are odd”

(20 marks)

Test the validity of the following argument.
“If two sides of a triangle are equal, then the opposite angles are equal. Two
sides of a triangle are not equal. Therefore the opposite angles are not
equal”.

(30 marks)

Determine the truth value and Nagation of each of the following statements
(all x € R ( real number) ).

a) Vx| = x
b) Vx,x+1>x

(20 marks)
Find a counter example for each of the following statements.
a) dne N, 6n+1 and 6n—1 are not primes.
1
b dke R, ,, lim 1+—|=k -
) n [ HJ
(10 marks)

Prove that there exists a unique real number x such that x* - 8 =0. (Use the
direct proof).
(20 marks)

Show that p A (pv g)= p, by using laws of the algebra of propositions.
(20 marks)

Using mathematical induction prove that, for each positive integers.
a) n* + 2n is divisible by 3.

b) i rr+1)= %n(n +1)}(n+2),
- o=l
{60 marks)
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Transcribe the following into logicél notation. Let the universe of discourse
be the real numbers.

a) For any value of x,x” is nonnegative.
b) For every value of x, there is some value of y such thatx. y = 1.
(20 marks)
SECTION —B
Let - A={r:xisan odd integer},
B ={x:xis an integer divisible byIU}_
C ={x:x is an integer divisibel by 5} and
D={x:xis aninteger divisibleby 2or5 }
Find the elements in each of the following sets.
a) A,B,C,D :
b) . AnND
c) "B nC
S {30 marks)
Without using venn diagram show that
AUB®C)=(4UB)B(4UC)
{Where as x® y = =\y)ui\n}
(50 marks)
Let X ={1,2,34,5}, ¥={3,4,5,6,7.8}
and Z=1{2,4,6,7,8,9} . Find
a) Xu{yez)
b)  X@®FnZ)
(20 marks)

Let R be the set of all real numbers and let, /' : R — R be defined by
f(x)=x".Is finevitable?
‘ (20 marks)

Let R, =R, = R the set of all real numbers and f: R, — R, be given by the
formula f(x)=3x+3 and let g: R, — R, be given by

%
gbﬂ=[§—] :

Show that fis a bijection between R; and R; and g is a bijection between R
and R].

(30 marks)

- Let the function #: R — R be defined by
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245 i x>9
h(x) =4x" -|x| - if xe[-9,9]
x—4 if x<-9

Find ,
3 h4) b) (-6 Q) MAG))
(30 marks)
Let A=R—{3} and B=R—{1} and the function f: 4~ B be defined by
x-2 : ‘ . ‘

fe=1 | .
Then fis one — one and onto. Find a formula that defines f -

' (20 marks)
a) Define the product of sets : 7 (10 marks)

b) Let A={1,23} B={2,4}, C={4,5}. Find AxB and (4x B)xC
(30 marks)

Let M be a set of integers and ~ be the relation on M x M defined by

{a,,a,)~(a,,a,) if a,+a, =a,+a,. Prove that ~ is an equivalence

relation. ' :
(40 marks)

Let R,R,, and R, be the relations on the set N of positive integers:

Ry : xis greater than y
Rt x+y=10
Ri: x+4y=10

Determine which of the relations are
a) Symmetric,
b) Antisymmetric

(20 marks)
SECTION—-C
Show that
a)  Ifab, then d |}
b) if d and # are positive integer and d|n, then d <n
c) If plg, and q]r, then p|r.
d) if 3l3x— y*, then show that
3|3x2 —3xy—xp*+y +3x
(60 marks)
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Let @ and b are integers and a > 0. Show that there exists unique integers q
and 7 such that '

b=ga+r 0<r<a
(40 marks)

Let integers a and b, not both of which are zero, show that there exist
integers x and y such that ged (g, ) = ax + by

Show that _
a) for any positive integer m, -
ged(ma,mb)y=m ged (a,b)
b) If c|ab and (b,c)=1, then cla .
' (30 marks)

Find ged (125, 962) and find integers x,, y, that satisfy the linear equation
125 x,+ 962 y, = 18.

Hence give the general solution of the ged(125,962) = 125x +962y in
integers x and y.

(50 marks)

Leta,b,ec,d, n, mez

a) If a=b(modm) and d|m ,d >0, then prove that @ = 5(mod d)
b) If a=b{(mod n,) and a=c(mod n,) , then prove that b = c(mod 1)
where the integer n = ged(n,,n,).
c) If a= b(mod m) and c¢=d(mod m), then prove that
ac = bd(mod m)
(50 marks)

Solve the following set of congruende simultaneously (Chinese Remainder
Theorem).

x=2(mod 5)

x=5(mod 11}
x = 7(mod 13)
x=3(mod 17)

(50 marks)
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(20 marks)..



