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B.Sc. (Mathematics) VI Semester
(Reg./Pvt/ATKT) Examination May 2018

REAL ANALYSIS DISCRETE
MATHEMATICS

Time Allowed : Three Hours] [Maximum Marks ;{ Reg. - 125

Pvt. - 150

Me: Tt usA wad ¥ o9 6 SR 11 # ¥ W w wm
T 2

Note : All questions are compulsory. Attempt only one
part from question No. 6 and 11.

e - A | Section - A
T 099 | Objective Type Questions

10x2=20
Q.l. W W & T FHTl

Choose the correct answer.

i) 3R f:[a,b]—> R ¥ TF Wag G ¥ a1 P
[a, b] # FE TavwA 2 T
(%) %aw L (Pf) "R &

(@) ¥« U (p.f) "iae &
(@ A L(Pf) i U (p.f) e &
(z) 9 | A Fh
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If 7:[a, b]— R is a bounded function and

P is any partition of [a, b] then:
(a) Only L (P.f)is bounded
(b) Only U (p,f) is bounded
(c) BothL(p,f.)and U (p,f) are bounded
(d) None of these

ii) 4% f:(a, b] > RH [a, b]W Tad Bei & A aa:
@ [(r<lr @ [r>]71
@ [r=["F @ wHasEE

If f:[a, b] — R is a continuous function on
[a,b] then:

@ [f<lf o ["r>[7F
() faf = _Ebf (d) None of these

i) R % Suag=m {1% % }Eﬁt dim T4 2-

The unit point of a subset {1,%, %, } of R
is:
(@) 1 () o
«(c) 0 @ 2
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iv) R s wie | Tga qgedl @ 0SS vii) ag B £ (x, 3, 2) =xy + Xy’ +x"y" B WASA
Hd@ gAem 2- e 2
() ¥@Eg=a () T wg () x @ ¥
@) FmEEm (@) A @) xy () F@ A @E T
Every finite intersection of open sets in a Simplified function for the switching function
metric space is always - fuy =xy+xy' +x.y'is:
(a) Closedsets  (b) Empty set (@ x ®)
(c) Openset (d) None of these () x+y (d) None of these
v) =32 91 @ -ar @ Fam & : 2 vili)n T I AS TAT GeRl A GEn Bl 3
Which of the following is De-Morgan's law z 2 Number of minimal Boolean function of n
(@) pnrge~pv~g ;T % variable is:
b) ~(pvg)e~pv~gq = = @ 1 ~(b) 27
(c) ( ) g g © @0
() ~(parg)=~pi~q .
ix) g4u R={(1,1),(2,3),(3,2)} & T wg=m
@ h(pAQ)ﬁhpqu A={1,2,3,4) muisf@ ¥,
vi) g‘(,ﬁ'qafﬁmﬁa(Bl+i)ﬁ,Glﬁa,bE B.a+ad'.b (&) wmie (@) dEmE
F 9M &: (7). @gw™ @) AR
Ina Boolean Algebra (B, +1i) where a. b€ B The relation R ={(1, 1), (2, 3), (3, 2)} on the
the value of a+a’b is setA={1,2,3,4}is:
(@) a+a-b b)) a+ad (@) Symmetric (b) Transitive
_(c) a+b (d) a+b (c) Reflexive (d) None of these
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X) Xy Ged F AT vame sy 3

(&) vz
@ xyz
(@ xyz+xz
(@) @@ F
Disjunctive normal form of function Xy is:
(@) =xyz
(b)  xyz'
(©) xyz+xyz Z
(d) None of these g
=
g% - 9 [/ Section - B 33
g ™ 999 / Short Answer Type Questions g
5x7=35
Q2. a1 f 30 [a, b] R WRas 6ad @ o e Fifwd T

fﬂ f(x)dx < L‘b f(x)dx

If fis a bounded function on [a, b], then prove
=b
that [ f(x)dx< [ reax

s | OR
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a2 £ [a, b) R IRUTG e 9 e &l adl m 3R
M & f(x) F a0 [a, b] 8 Fees 3R ITF & al
firg i fr Fwem P 3 R

mb-a)sL(p, fSU(p, f)sM(b-a)

If f be areal valued function defined on [a, b] and
m, M are the infirnary and suprenary of f (x) in
[a, b], then prove that for any partition P :

mb-a)< L(p, YSU(p, fYSM(b-a)

et 2 afe (x,d) & T T A0 T
d(x,y)2|d(x, 2)~d(z; y)
For any metric space (x,d), prove that
d(x,y) 2|d(x, 2)-d(z, )

st | OR
F FHE  Wd [ U Al S R
il

Define continuity and uniform continuity in metric
space.
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Q4. Fmra W M= T afr =y 71 971 %

p:b(q/\r)E(p:}q)v(p:,r)

Prove that the following statements are logically

cquivalent

P=@anN=(p=q)v(p=r)

99t [ OR
e gt weamE f T S
< (Xy+2) (X +2) +(Xy+ 2)(xX +2) = x+ y+2z <
§ Prove the following Boolean identity §
= =
% (x.-))-}- Z)’(,x""' Z)f'i' (x'y+ Z)(-x,+ Z) = x4+ y+ z ;—,'
g =
g Q5. = goited ®em @1 HAHE TEME £Y H Tt g
fxy, ) =[x+ +y)]-[x+ (' +2)]
Find the conjuctive normal form of following
Boolean function :
fOy,2) =[x+ + )] [x+ (' +2)]
agat | OR
&1 TAUM H A
Explain Hasse Diagram.
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Q6. ¥ A @ WG G=(V.E).V={Vi V2 V3, V,

a)

YA18-336

Vil E = (V). Vo). (Vy, VS), (Vg Vy),
(Voo V3. (V3, V). (V3, Vs). (Ve Vs) ), [V] =3,
IE|=7.

# o R dl 38 WH G & e AR T
AT AE T il

If a graph G = (V, E) is defined by

V = {Vl’ VZ' V3. V4, Vs}, E = {(Vl, Vz),
(V1. V5),(V2, V3), (V, Vi), (V3, V), (V3, V),
(Voo Vo)) [V|=3, [E|=7.

then find the adjacency matrix and evidence
matrix of the graph G.

44t | OR
ﬁ@%‘&%nﬁﬁﬁﬁmﬁmsimplemﬁmﬁ

B st n(nz—l) At

Prove that the maximum no. of edges in &

n(n-1)

simple graph with n vertices is

—
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7= % AR W e 3 whed v |
2 TERRAT S 2 W, 1 Wt o 3 e 3
W A U 9% B A g e 2 R
T3 ol A W R 2 W kR

13
ﬁrmﬁmi%l

Thrlee groups of childern contain respectively
3 girls and 1 boy, 2 girls & 2 boys, 1 girland 3
boys. Show that the chance that the three

selected consist of 1 girl and 2 boys is =l

32"
@ | OR
U Tk &1 AR 9R I8Ta A1 21 9 x off 2
e 2 E (x) &R E (0?) i 7om iR

In four tosses of a coin Let x be the number of
heads. Calculate E (x) and E (x2).

et TR gfe & w0 27 e SR

What are the various function of central
processing unit? Explain.

gHar | OR
e e faed i el
Explain windows operating system.
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3) U g fEEW 87

d)

What is the qualitative solution sketching?
gt / OR
diafeewa wielem & dmeit @ Farsdl

Discuss the limitations of mathematical
modelling.

g - 9 | Section - C

&g Safg wsH | Long Answer Type Questions

5%14=T70

Q7. a® f:la.b] >R W & tag ®a= 2 @ f,

R aeiehe1a 3 aft R a3 € >0 ¥ [a,b] F &
faye Pt e 39 TR & T

U(p, f)-L(p, f)<e

Let f:[a,b] > R is a bounded function. then

f is R-integrable if and only if € > 0 of a partition
P of [a,b]such that

Up, [)=Lip. f)<e
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34 [ OR

T g€ Rla, b] @ f [a, b] W uftae W vk
%o ¢ qd g 2t By o

J:.f(x)g(x)dx = f(a)

[stavs 1) [ goas

Let g € Ra, b] and fis bounded and monotonic
on|a, b]. Then prove that

[ rgedn= f(a)

fg(X)dx + f(b) j; g(x)dx

HH (X, d) 7o (Y, p) T wefeaid aan £ X —
gmw%afm%uﬁahmaﬁ FG), x
1 ga 2 wats G, Y § faga 3

Let (X, d) and (Y, p) be metric spaces and

J X =Y bea function. Then fis continuous if

and only if f~1(G) is open in X whenever G is
openin,
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gt [ OR
T #ifr T i 3ies i 6 7gm 7gerl & T
Prove that in a metrix space arbitrary intersection
of closed sets is closed.
T 7 A A £ a6 A e v e g
[(pAr)vign~ N[~ pan¥i~ga~r)

What do you understand by contradiction? Show
that the following statement is a contradiction:

[(p/\r)v(q/\- r)]<=:»[(—- PAR)V(~gn~ r)]
4 [ OR |

oy ¥ ufaenia Fia)

Sy )=x-z+[y-(y'+ 2)-(x'+x- 7))

Draw a circuit for the following Boolean function
and replace it by simpler one -

Sy ) =xz+ [y (V' +2)-(x'+x- )
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uﬁ%ﬁﬂgﬂuXwRaﬁ{Sﬁmﬁdﬂéa}’m
AT ROS 0 X T 5 g v

IfR and S are €quivalence re]

ation on set X then
show th

at RN S isalso on x equivalence relation.
a1 [ OR

Gt Titer| tﬁm.a?t ERIECIpEE TR YA B9
T T4 I F T e o A i
fxy,2)=(x+y+ ) xp+xz)

Convert the function

fO6y,2)=(x+ y+ 2)(xy + ¥z

Into its conjunctive and disjunctive normal form.

Also write the complement of both form, thus
obtained.

¥) T @ oRenfm SR
i)  SueE i) ARG
iii) FHgH iv) TR gy
a) Define the following:
1)  Subgraph 11)  Multigraph
1ii) Spanningtree iv) Binary tree
I9ga1 [ OR
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aaﬁ?zﬁmaﬂﬂqqqmma

Find the shortest path between a and z.

b 2 %
< 4
22 4 \
20
. MO z
“NEe
7
3 10 3 9

d 6 f

afe et 3 A€ A 4 T F AGDAT A AR A
=0 I 1 TR S R 3 & R
o Zl

If four squares are choosen at random on a

chess board, find the chance that they should
be ina diagonal line.

g | OR
ﬁ@@ﬁﬁfzﬁaﬁm%a@i

d
K = PCJ('U‘#,_I E —‘—‘L]
d,
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mﬁﬁmﬁ?ﬁupmi‘smﬁa{rma@i%l

Provsa that moments of binomial distribution
are given by

1= pq(nru,_, +51£L]

d,

Where (1, is the ™ moment about the mean.

4) mﬁ?ﬁﬁmwﬁ?mﬁqu@a

%.? = =
c) What are the peripheral devices? What are its g E
importance in computer. = 5
4qaqr [ OR SE %
Storage ¥ W@ coding information = §7 % §
A
What are the various coding information of
storage? Explain.
3) q‘fgﬁ!&mﬁm*ﬂm%aﬁﬁmﬁmﬁﬁmﬂ
BREIE]

d) Discuss the logistic law of

pPopulation
models in detail. growth
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¥t [ OR
o Hife % aFe adidtor & BT R B E
T ST AR

How we set the first order differential
equation? Explain with examples.

LR T T R .
Q’f 0’0' 0.‘ -~ 0’0 0.. 0‘0
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