CMR —
INSTITUTE OF USN 1
\
\

TECHNOLOGY

Internal Assessment Test 1 — November 2017

Sub: | Discrete Mathematical Structures Code: | 16MCAIS
Date: 09/11/17 Duration: 90 mins  Max Marks: 50 Sem: | I Branch: MCA

Q1. This question is compulsory.

Discuss different types of logical connectives with example and truth table. [10]
Answer any five of Q2 to Q8. [5x 8]

Q2. Define Tautology. Contradiction and prove that for any propositions p. g, r the compound proposition
[(p—q)~(qg—>r)]—[p—r]isatautology. [8]

Q3. Prove the result using laws of logic ,
v a)ari—>—alelgar). ' (8]

Q4. (a) Indicate how many rows are needed in the truth table for the compound proposition
(p v —m])(—) {(ﬁr AS)— r}. Find the truth table of this proposition if p and r are true and q, s, t are false. ~ [5]

(b)ldentify the bound variables and free variables in each of the following statements: [3]
i) Vy3z[cos(x + y) = sin(z - x)|

i) EJiny[x3 -yt = z}
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Q1. This question is compulsory.

Discuss different types of logical connectives with example and truth table. [10]

Answer any five of Q2 to Q8. [5x 8]
Q2. Define Tautology. Contradiction and prove that for any propositions p, g, r the compound proposition
[(p—q)~(g—r)]—[p—r]isatautology. [8]

Q3. Prove the result using laws of logic ,
ﬁ[{(‘pvqk)/\r}ﬁ—wq]a(q AT). [8]

Q4. (a) Indicate how many rows are needed in the truth table for the compound proposition
(pv—q)< {(=rrs)—tf. Find the truth table of this proposition if p and r are true and g, s, t are false.  [5]

(b)Identify the bound variables and free variables in each of the following statements: [3]

i) Vyﬂz[cos(x+ pi= sin(: - \)]




Q5. Negate and simplify each of the following
i)p%(ﬁq/\r) i) (1)\/6])/\-1(-1/?/\([) 1) qaﬁ[(pvq)A r] [2-+3+3]

Q6. Test the validity of the argument. If I study then I will not fail in the examination. If I do
not watch TV in the evenings. I will study. I failed in the examination. Therefore I must have
watched TV in the evening. (8]

Q7. For the universe of all integers , let p(x), q(x). r(x), s(x), t(x) be the following open
statements: p(x): x>0, q(x): x is even, r(x): x is a perfect square, s(x): x is divided by 4,
t(x) = x is divided by 5. Write the following statements in symbolic form and determine
whether they are true or false. [2+3+3]

i) Ifxiseven then x is not divisible by 5
ii) If x is a perfect square then it is positive '
iii) If x is even and perfect square then x is divisible by 4.

Q8. Write down the negation of the proposition : < if X is not a real number, then it is not a
rational number and not an irrational number”. [8]

Q5. Negate and simplify each of the following
i)p%(ﬁq/\r) i) (pvq)Aﬁ(—ijq) i) g — ﬁ[(pvq)/\r] [2+3+3]

Q6. Test the validity of the argument. If I study then | will not fail in the examination. If I do
not watch TV in the evenings, [ will study. I failed in the examination. Therefore I must have
watched TV in the evening. [8]

Q7. For the universe of all integers , let p(x), q(x), r(x), s(x), t(x) be the following open
statements: p(x): x>0, q(x): X is even, r(x): x is a perfect square, s(x): x is divided by 4.
t(x) = x is divided by 5. Write the following statements in symbolic form and determine
whether they are true or false. [2+3+3]

i) If xiseven then x is not divisible by 5
ii) If x is a perfect square then it is positive

iii) If x is even and perfect square then x is divisible by 4.

Q8. Write down the negation of the proposition : ** if x is not a real number, then it is not a
rational number and not an irrational number™. [8]




IMs— Sedeckion — 1AT— 1 (MCA —T gon )

@/VV) WOV~ 201 % .

D)yt
) .’c/a_;_f/___%*“ Aot /6(2442 (& %u/;mofwm N/
wao&ov» %/ ﬁi? olotled @7/3"@ (/QWWD[L)

e %c/bﬁwﬁ\%mﬁ%{dw

Laka
, Q%C@zmm Wﬁwmﬁkm’

Q{wwéﬁﬁ@@&yﬁ
e p@g e pyg

ol b o iww‘@w@c%
W%f /5‘?'2%1&4

— (2)




ey Cuttor LAud wll gt wn wlacs doom g a' I0 be |
ol ¥f AL ALeao |

5)  Covdétional - "J][/SMMZ"

_ [P][2][Pog
iqwéyﬁ—ag ;'FT ;r
2.9. Q 4 an even b FIT | T
J L%[ | FIle | T

Ao, 19 o G een . f/(z)

¢) Bieodilionad ~ "4 g "
o) L olemcled (77 P9

s o 2
x ¢« a al »Q- {ﬁ’ x 24 -

.i’”@ ym@%g = a W /)wfmg;;
V&WWW/MWVWWMoWw

mm&@&&’m&% — (2)
Mﬁ(dwwmwsfmm%xmdw

— )

o . e .0 ®

bla |« |poa |amn | P22|042|0 -6
w-r T T T T T T

Tt |[# | T F F F I

tle v | e T T F T ’
T|F e | F F F F T

g % ©TT i i T T T

clT |F i F f r T

Flr \T | T T T A T

___(c,/?




’ @ T[§Cpva)as >4 ] F
= 7ffpvonadvre]  ( pog=Thve)
= [pvi)asf A g (Rerogants aud dowbte rega Q))
= (/;vz)A(&A%) (aosccaloce ) () N
[(/)vcl)/\q]/w (commn £ asee) ——

-—

= gar (Wfﬁwm) __c2)

@C@) v JAL wwyM pw/»aowm <4 cwzp,mwf

S  Gdbume /DWM e
S Tl - %7 LW AU ay)s) dn Tauts 1,
= 0?5: 82 (2)

g ane 9,5, t ase F

G ien /pléjt@ . - ]
Plajr]c]t 7%[/3‘/'72/7}1/7&/\§/fw/\§)—9tl@ea@//

T[f[tfefelr[ T[] e | T | T 3

C(pv19)—irans)otf « T.

(b) vy [ o (x+y)= s (2-1)f

%1445&@%&5&@7 /‘2{)

) Ix Ty (x2y= iz
FHoww ¥ ?&u varabl, { %Mywmwéém

—{&]




(@) Moot ad Swplefy
D) /)——)[7%/\4)
= TpvOvR) (v pegzpeg) )
Negalow = 7 [7 pv (79v4)]

= PrT(r9vy) (De Meugan's § clocbec negatic)
= prlg ara) ( " ) —W)
G Cpvg)a 7(1png)

Weg: 7 [ (pve)a7(rpra)]
= TPV V(T 0e) (Bersiguntl ctowste ney )
=(Thr19) v (7hng) (),
= Tpr(T9vg) [o@wlw&o@)
= IpnT, ( Senarce )
= T7p wow;f?)

@) g1 [Cpryymn]
= 79V T(pve)as] C“/ﬁ«)ﬁ = Tpvg ) —wy
(Negalion T[19v TECpve)re ] .
= 9 A fpug)ac] (@MM@WW
= (2 (ﬂvz))/\& (WA)
= gne (Abeoptiin)

(2)

(2



6. |
@ p: U w@% |
00 I fait . exam }
4. J wateh TV 1 Yu vazf ety
/3——9 79
TA— p
99 | — ()
o A
Nino onsly Lake /%WW’
p-o72
Ta > ﬁ
7 :
= 7479 [Jyﬂ@fw M\I‘gl—)
9 -
(72) (Muwtes Tottews ) ——0)
A} (o@owé»amgm) —=
ﬁ%m—a valddd - =i U ]

é)wem /3&') x>0 2(2): X U Gt /’,g,('x):?(%a E
/)&/M Guare €(X): % 1w oli~oley) 6?/ v
L0 o Aivede)) %/ &

V) \Q]/x&eummx%W'oa'M%f.

o nbeloe cf@w | o
&7 %(‘7() 7t (%) G/O(L u £ fog %::(o?fD,SON _ _)

i R




/) Y %o a pofet uau Lhow, & & poocliine - |
In &/MMW 2(x) = plx) |
(F) , goro> ()
Y Y o MWM/)&%M/I%WWw@ oi<ackl by 4.
200 A Ax) 5 s) CT) . (g)
@WX@WQMMW,W&@WQW
VI TIVER YRV % .WW‘.M_”

P!%QQMM
f%uaWM

T2 7 fw rg)

= aapvbane)  Crpog =pve ) —)

e (]

<,

W%M ’7[_'("/’9\/(“"1/’\%)] _uy
= TpaT(1979) (67 @w/@%m’sﬁp@%&m%w@w)

= hnlgviy) ( y
| ,4%«)

"xw ol A ial we. aud U < a
oL et a Aatlwoad - N Y




