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1. Without constructing the truth tables, find the principal disjunctive normal form (PDNF) and principal
conjunctive normal form (PCNF) of the statement

V-(@vr)V({((pAg)A—T) AD)
Solution:

LetS=(pvTgvr)vipag)aTryap
=pv(TgvTIr))vipargaTrap)
=palgvlg)v(TgaTr)yvipagnTr)
=prg)vparTg)v (TgaTr)v(psrgalr)
=((parg)a(rvIRN)vip ~Tg) A(rvTr) v ((Tg A TF)

AlpvdpyvipaganaTr
=(prgrryviprgaTdnyvipaTgar)vipalgalr
vipaTgaTryv (TpaTlgaTTr)vipagaTr)
=prganvipagaTInvipaTgarnvipalgaTr)
v (Tp ~Tg ~711) (1)
In (1), we have got the PDNF of S.
Now IS=(Tpragar)v(IpagaTr)yv (Ip ATg A F)
S=T1S=pvTIgvTIryalpvTIgvr)yalpvgvTr) (2)
(2) is the required PCNF of §.

2. (a) Symbolize the following statement with and without the set of all positive integers as its domain.
“Given any positive integers, there is a greater positive integer.”
Solution:

With positive integers as domain: ¥x 3y (y > x).
Without positive integers as domain: Vx (P(x) = 3y (P(y) Ay > x)).

2. (b) Show that the set of premises (p = q) A (r = 5),(q = t) A(s = u),=(t Au) and (p — r) implies —p.

Solution:
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Step No. Statement Reason

1. (p—=g) ~(r—3) P

2, p—4q T, 1 and simplification

3. F—>8 T, 1 and simplification

4. (g =10 (s —u) P

5. g —t T, 4 and simplification

6. §—u T, 4 and simplification

7. p—t T, 2, 5 and hypothetical syllogism
8. F—u T, 3, 6 and hypothetical syllogism
9. p—r P
10. p—u T, 8, 9 and hypothetical syllogism
11. Tt —p Tand 7
12. Tu — Tp Tand 10
13. (Tt v Tu) - Tp 7,11, 12,and (@ — b), (c — b) =

(ave)—b

14. T(t A u) — Tp T, 13 and De Morgan’s law
15. T(t ~ u) P
16. Ip T, 14, 15 and modus ponens.

» o«

3. Show that the premises, “Every student who submits the assignment passes the course”, “Every student

» o«

in this class submits the assignment or drops the course”, “No student in this class drops the course” and
“There exists a student in this class” imply the conclusion, “There exists a student in this class who passes
the course”.

Solution:

Let the domain be the set of all students in the institution.
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D) 5 K
Ave)

ie a studeaf jn s class

X Submits The assigament

Dix)
ch) :

Couvse

x dYops He

X passes M Couvse

Premises - H, @ Wx gj\c;c) N P(x))

Hz @ ¥x (8cx) — 71 DO0)
Byt Fx Scx)

Cov\c]usmv\ :

c: Fx (Sx)ANPpx)

20 ¥x (Sx) — (Ax) V iD(x?))

Step Statement Reason
1 M ( Sy — Ao VD) Rule P
%, S (@) —s (Ata) V DCw) Rule. VS
3 Fx SCX) Rule P
4 Sca) Rule ES
5 Acay v Dca) 2 &4, Modus povcns
6 ~x (S —> 1Dwy) Rufe P
' Sca) —1Dea) Rule. Us
3 T1D¢a) 4&7, Modus Poneny
9 Acla) 5 Q{/ Dis junctive S‘lb.]{y
1o M x {Acn — Px) ) R P

Step St atemant Keason
1) A — Pa) Rule, US

2 Py A&, Modus Ponans
(2 SC&) A P(d) 4&3' Conju.nﬁ"‘.o'\
|4 F x (5x) A P0)) Rule EG
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4. Solution:

20 OV\,l\j

% n, only

m;\. mlb
9q5 ~ L3+3++
Y4+113

W The no. o 2lerents 5‘7—[0"‘3 to none. o4 fle
%ow& Auwdzets

= |Vl = A VA LA UAL]
= [ul - [S |AY) — 5 ) A 0n; | +5 18,08 0A| —[ANA,0ANA,|
= %o _{4_(9_8) — 6(12) +4C5)— lj

= |8
(b) The neo- ‘9’6 edamants bdowﬂ A, ox A, or Az buf
her A, = L+24+6+3+4+t3+6
=

€) TThe no 4 Aevmants he_lonj fo exactly M aga %
fRe fou Sulsete = A4 +a+ 444
= (s
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5. Solution:

oo

Let the generating function of {a,} be G{(x) = a,x".
=0

n=
Multiplying both sides of the given R.R. by x" and summing up, we have

Yax"=4% a, x"—-4%Y a,_,x"+ Y 4"x"
n=2 h=2 n=2

n=2
ie, {G(x) — ag — arx} = 4x{G() — ap) — 48" Glx) + - ‘4 ~1—4x
— 44X
ie., (1 —4x + 44 G(x) = # “1-4x+2 (v ag=2anda, =8)
— 44X
1+(1-4x)?
Gex) = ( )

(1-2x)* (1—4x)

_ 4 2
I-4x (1-2x)7?

, on splitting into partial fractions

Le., G(x) = z a,x" = 4[1 + dx + (4x)* + ... + (4x)" + -+ oo]
n=0
—2[1+2-(2x)+3 - (2x)F + -+ (n+ 1) (2x)" + - oo

an=4nll_(n___2)2n'1.
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