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“  Instructions:

e Answer only five questions.
e Number of pages in the paper - 04.
e All symbols are in standard notation.

* Ifany results/ axioms/ theorems are required steps must be stated clearly.

Questions

1. (a) A function f: R — (0, 1) is defined by

X

f(x)=1+ex ,XER
A. Draw the graph of f. (2%)
B. Show that
i. fisoneto one (4%)
ii. f is onto. (4%)
; C. Find f~1(x). (4%)

(b) Functions g and h are defined by

_fx*+1,x=20
g(x)—{2x+1, x<0

A. Draw the graph of h and g and hence determine the ranges of h and g. (2%)

and h(x)=4x—-1,x€R

B. Find g o h(x) and h o g(x). (4%)

P.T.O.




2. An axiomatic system for propositional calculus is denoted by L and it is defined as |
follows;
An axiom of L is any well formed formulas of one of the following the three
a,, a, ,a; forms.
For any well formed formulas A4, B,and C of L

a;: (A= (B = A))
e (A= B=0)=(U=>B)=@A=>0))

a5: ((~4 = =B) = (=4 = B) = 4))
(a) Show that a4, a,, az are tautologies (3%)
(b) Using only the axioms, prove that
A. FA= A (5%)

B. ——A += Adeducethat A r— ——4 (12%)

3. (a) Let A and B be two propositions. Prove that

A. —|(A = B) = AN-B. . (3%)
B. =(AAB) =A= —B. (3%)
The statement W is defined as follows (10%)

‘P:Vn(nEN:Hm(mENAVx(O<Ix—aI<%=>|f(x)—l|<%>)>

Using A and B find =V in terms of V,3,= and A.

(b).  B(x) means x is a boy. G(x) means x is a girl. L(x,y) means x loves y. U(x)
means X is unhappy.

A. Translate the following into everyday English; (2%)
Ax3y(G(x) ABY) AL(x,y) AVzZ(L(x,2) = z = ¥)).

B. Translate the following sentences into well formed formulas (2%)

Every boy loves an exactly one girl.

P.T.O.




4. Language of love is defined as follows L = {a,c,d ,k,b(u), L(u,v),B(x), G(x)}
where a = Amal, ¢ = Chamila,d = Deshan, k = Kumari, b(u) = best friend of u,n
L(u,v) = ulovesv,B(x) = xisaboy, G(x) = x is a girl.

(a) Classify each of givenin L

(b) Given that Vx (L (x,y) > Vy (Bu (L(z, b(u)) A L(x, z))))
A. Indicate the scope of each variable.
B. Indicate the free occurrence and bound occurrence of each variable.

C. State the nature of each variable.

(¢) Write down three closed formulas (sentences) of L

5. Let L is the language having a binary relation symbol R and binary fuﬁction symbol f.
(a) Which of the following are terms of L? Justify your answers.
A fxf(,2)
B. f((f(x,¥),%)
(b) Which of the following are formulae of L? Justify your answers.
A. Vx=R(y,x)
B. Vx—R(z,y)

(c) Let M be the structure for L with M = Z* = {1, 2,3,.....}, fM(n,m) = nm,
RM ={{(n,m) € M*:n < m}
A. Which of the following sentences of L are true in M?
i vavy(R(x,y) = R(¥,x))

ii. 3xvy=(R(y, f(x,y))
iii. Vx (R (x,f(x,x)) = VyR(y, f(x, y)))

B. Form the formulae ¢; (x, ¥} and ¢, (x, y) of L such that
i. MeEg,(nm)en?<m

ii. MEp,(nm)eSn=m
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P.T.O.




6. State the langauge and axioms of Peano Arithmetic
(a) Using only axioms of Peano Arithmetic prove that
A. Vx(x=x)
B. VxVy(x=y=>vy=x)
(b) Define number theoritic function.

Show that projection function is strongly representable in N

7. Explain the following topics.
(a) Godel’s incompleteness theorems.
(b) Godel numbering.

Gven that Godel numbers of some primitive symbols as follows. Successor of

x is denoted by s(x).

Find the Godel number of the following proof

x =s(0)
S = '"1(5(0) = 0)
—1(X - 0)

End
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