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i) Al1 questiorrs are conprLlsor).

2) Atfenpt Q.1 il,ithiu lir st 30 lrlinutes.

3) Each MCQ iype question is follorved by lbur plausible altematives, Tiok (r/ ) the conect one,

4) Answer to qnestion I should be \.vritten in the question paper and submit to the Jr'Supervisor.

5) lf you tick more thai] onc option lt will not be evaiuatod

6) Figures to thc dghl irdicate full marks

7) Use Blue b*ll ren onlt.

Q,l Tich Mark.orrect altcrnntive Marks Bloom's Cos

Level

a) A relation -((X,.1) rvhich is Ieflexivc, slmmelric & transitive is 01 L1 COl

called

1) 1'olernnce relation. Il) Ilquivalence relation

IID l4ax-rrlin relatioll. IV) Compatibility reiation.

b) A fuzzy relatiol lt(X.X) is said to be Ieflexive if and only if 01 Ll COl

I) n(x,r)=l.V-re.( I1') R(x,x')=l,Jbrsamexex

c) A liuotion is ca11cd aulomorphism ifit is 01 L2 CO2

I) isoDtorphism but not en.lomorphism.

Il) eodomotphisni bLLt not isonlorphism.

ill) both ison-rorphism and enclomorphism.

V) neithel isoinorphism nor endomotphisn.

d) A fnzzy reiarion n(,f,I) is i-transitive if and only if 
- 

01 L3 C(n

V-t,-1,,2 e I.
! n(-r,z) >,ln(."'.r), /l(r,,2)l II) ll(:r, z) <,[n(x, r), x(v, z)]

Eil Paselor6

P. t-, t/6



e)

g)

D

&0

i)

k)

l)

II) R(r,z) > a[R(:r,1), n(y.:)] lV) ,R(x, z) < zrf,((;r, y), n(y, z)l

The necessary condition lor dre existence of the solution of
P.0=,Ris-,where I &n are given.

f ,s(o,x)=/ \) s(9.R)+0 III).!(4x)=l Iv) s(P,x)+l
In solving fuzzy equation p.Q = /. ($'here p &r are given), ij is

given by,

lt rr\d/,I tlt b -n.io((t .r.\

lllr i -maxot-r .r I l\, P - fi.nolq t.rtl

ln c assical irli.en.'e. Vrdr'. ,o ens . _
l) (q 

^(.p =; q')) = q Il) i-(p-q)
IlI) (p 

^(p-+ 
q))-- 4 I\r) (p = q),\ (q =, r) -.> O = r)

Let a modifier i is an incleasing bijectiorr flr,1clion. Then ,4 is called

the strong modifier il_, Va e l0,ll
I) h(.a)> a 1l) h(a)<a III).&(a)=a IV) i,(a)>a',ae1R.

Which one ofthe follorving is absorption law?

1' p. -r'.q'- 1' ll) ri.qt-f,,

Ill) [(p=4)^p]= q I.{) (p = q) t (q - r) ) (p ) /)

Which one ofthe lollo\ririg is idcntil,l law?

l) pv V --, .1 ll) p 
^(pv 

q) <.> p

lII) pt'p'-,p I\) (p^t)= P

Let Predicale p(x) over' ,Y = R be -v2 = 25 ard

I) (Vr.)r: = 25 It) (lir)ir'] = 25

l) Only I is truc & Ii ls lalse III) Only II is tue & I is false

1I) Both I and II are true I\r) Both I and Il are false

Predicate is

I) declarative sertence containing constants

n) non-dcclalativesentencecontainingconstants

IID declar-ative sentencecontainingvariables

IV) no[-dcclarativesentellcecontainingvariables

The hedge very interyreted as ft (a) =

r) o' ID fi lll) a";aez* IV) a']ll

01

01

01

01

0l

L2 co4

co4

co3L2

t-2 co3

L3 co4

01h)

L3

co401 1,4

L4

L101

c.)4

co4

co4m)

P",+\ ,-l t

01 t,3
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n) Proposition "p: il 1is ,1 theli /is B " is ofthe type- proposition. 0l L2 CO4

I) mcorditional a1ld unqnalitied

Ii) uDconditional and clualified

III) conditional and unqualified

V) condirional and clralihed

o) The 

- 
contains general knowledge pertainiEg to the problem 01 Ll CO5

domain

I) meta-l(nowledge base II) knowledge base

lll) forrvald chaiuing IV) backward chaining

p) Inlerence Engire is used tu make 0l L2 CO5

I) fuzzy infererces 1l) loo\a4edge module

nl) propositiol IV) keme]

q) The data-driven method is used in 01 L4 CO5

I) irodus tollens II) knowledge base

lll) folward charining lV) backwaid chaining

r) In R-imp1ica1io.s, i1 denoles 01 L1 CO5

l)t-nolms 11) t-conorms III) complement IV) negation

s) The 

- 
facilitates commLlnicatjon between th,. user and 1-he exped 01 L4 CO5

systern.

I) knor'vledge drodulc 1l) expla.iatory inteface

Itl) data base IV) inference rrl1e

t, ,, a computer bascd syslern thal emulates rcasoning process of 01 Li CO5

hum.Ln erpeft within a specific domain rtfknowledge.

i) An lirlerence rule lt) A data base

lll) An r:xpianato|y inrerlace IV) A11 expert system

IESEI
P4*^3lb
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1) All questions are ci:mpulsory.

2) Iiigures to the dght indicate flrll marks.

Jl \ 'rr-p_oJ " r,rr role -llcirlator is allotred

(p/

Established as Stare Prjlale l]niver sil]' under Govt. of Maharashtm. ActNo EX\tPl09/01
2018-19

DepartmeDt of Mathematics

Semester * IV
Tiiner 2.s HrJ. 3 oo to 5'3o
NIax Marks: 100

prl

Instructions:

Q.2 Sohc rr1.\, hvo

a) Dotennine uansiri.,,e closurc o1'e 1'uzzy relation -R(,f.I) given by

I r.s u6 uu 0.|
t0 00 t0 1.0

tl= 0l 0l 00 u0

00 r0 0.' ui)

Marks Bloom's
Level

CO

co1

06

06

L306

L5 col

L1 co1

Q.3

b)

c)

a) 
shor., tlrrt ,i =

lrellne d1e fbilo\,;ng lelms: i)l]otrrain ofbina.ry fuzzy rc1ation,

li) Rangc of binar,!- t'!r24, rciation. iii) Heiglrt of binary luzzy

rclarior. ir) Lrverse ofbiLraLl inzzy tclation, v) Mr-{-min
composition & vi) Ma\-average composition.

Prove that nla\-mjD composition arcimin-join ale associative

operatiol'ls on binary t'uzz, relatior]s

Solve en!,oile
1.0 0.8 0.0 r:1.0 0.0 0.0 0.0 0.0 0.0

0.8 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 1.0 1.0 0.B 0.0 0.0 0.0 0.0

0.0 0.0 1.0 1.0 0.8 0.7 0.5 0.0 0.0

0.0 0.0 {l 8 0.8 1.{) 0.7 0.5 0.7 0.0

0.0 0.u 0.0 0.7 0.7 1.0 0.4 0.0 0.0

0.0 0.0 0.0 0.5 0.5 0.4 1.0 0.0 0.0

0.0 0.0 0.0 0.0 0.7 0.0 0.0 1.0 0.0

0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0

l4 T,5 co2
rsa

conpatibilit), relation aird hertce fird all cor[Pleto a -covers for -R .

For lvhioh values ol'a a -covcr bccomes partitiott?

?"+R LrL4
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/

b)

b)

d)

For any a,6, d e [0, 1] , show thal ]r, satis{i€s following properties.

\)i(a.b) < d tf v,,ra.d)>b Il) w,lw,(a,b),dl>a

III) w,[i(a.b), dl = :l't,la.w,(h. d)l

Iy ) a < b,- i,i(.a, d) > r,,(.b. d),v,,(d, o) <vt,(.d,b).

Soh,e any otre

Solve the furzy relation equation using max-min composition.
[r) 5 o-r (]0 o.]
o'2 o'o 0'6 n8 

lu.2 o.a 0.5 o.7l' 0.1 04 06 0,1 '
Io.o o.l o.o r o ]

io t-l [0.121

i Lc,p-10." &P-. 0.18 .li .rhesoluLionof P "Q = n .
it
Lo.r l 10.2 71

rvhere t-oolm i be the producl.

ii) Il s(q,n) rlfor? " Q - /?,then showthat

the greatest member ofli(8, -R) .

jii) LeI the t-nonn employed in P . I = Rbe the product and

0.s d.9 I 0.) l .0lI -1"' " lrv R - - - .I'nd Lhe ni. mum soluLion0.' 
I O.ll o.o -' LLr r' I.0.]

Solve any {our'

Verify 1b1ior'ving propositions for tautology,

i)p=(p=,>q)

ii) (.p 
^ 

q) v (q 
^ 

r ) v (.r 
^ 

p) - (p' / q) 
^ 

(q v r) v (r v p) .

Ixplain th€e valued logic and multi-valued 1ogic.

f\plair quaIliTc" ior lo. predicr es and gpes u r'r suitable

exaurples.

Consider proposition "p: There are about 3 students in I whose

fluency in English 3(l) is high". Where I={a,b,c,d,e}atd

co2l4 L2

co3

L1 co3

L1 CO4

co4

c04

co4

o 
e.+ 14

14

-lr,\04

L2

L2

05

05

b)

c)

04

co3L1

LI06

Q.5

05a)

IESEl
fQ-ys lt

05
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L2

LI

05

05

10

10

10

e)

f)

a)

b)

c)

.9 e [0,]001 is degree of flrLency in English. 9(a)=35, 9(D)=20,

,9(c) :80, 9(d) = 95, 9(e) = 70 .Find tuth value ofthe proposition.

Ixplain modifiers,lypes ofnrodifiers and prcperlies of modifie$.

The set ofvalues.rfvariables /./ arld Z lle defined Qn the sets

\: ,.x..\ i ,- ,.,1& / -iz..z.t rcspecLivel). Civen

..5 0 0.o 1.0 0.4 - 0.2 r.0A- 
-1-. 

lJ - r-( , 

--t - tu]d

co4

c04

Q.6

tli{,t-b
1,, ".5 r f rerr fi o ,4 (r. ,.

lhtt- h

Solye'iny ilYo

Explair Fuzzy expert s),stem ir brief with block diagram.

Explain R and QI- implicatiors with,l exemples oleach type.

l]xplain applicaiions offuzzy set theory in medical field.

t1 LZtZz

L2

L2

L5

co5

cos

co5
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