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W-2883
B.Sc. (Sixth Semester) ATKT Examination, June-2020

MATHEMATICS
Paper - I

Real Analysis, Discrete Mathematics and Optionals
Time : Three Hours

Maximum Marks : 127 (For Regular Students)

Maximum Marks : 150 (For Private Students)

ZmoQ >… g^r àíZ hb H$s{OE&
Note : Attempt all questions.

BH$mB©-I/Unit-I
Q.1. a) {gÕ H$amo {H$ àË¶oH$ EH${Xï> ’$ëg ar‘mZ g‘mH$mbZr¶ hmoVm h¢&

Prove that every monotonic function is Riemann-integrable.

b) ‘mZbmo [ ],f R a b∈  VWm ‘mZbmo F, [ ],a b  na EH$ AdH$bZr¶ ’$bZ Bg àH$ma h¢ {H$

( ) ( )F x f x′ = [ ], ,x a b∀ ∈  V~ ( ) ( ) ( )b

a
f x dx F b F a= −∫

Let [ ),f R a b∈  and let F be a differentiate function on [ ],a b  such that ( ) ( )F x f x′ =

for all [ ],x a b∈ , then ( ) ( ) ( )b

a
f x dx F b F a= −∫ . 26/30

BH$mB©-II/Unit-II

Q.2. a) ‘mZbmo ( ),X d  H$moB© XÿarH$ g‘{ï> h¡ VWm ‘mZbmo M EH$ KZmË‘H$ g§»¶m h¢, V~ X Ho$ {bE EH$ XÿarH$

d  Bg àH$ma {dÚ‘mZ hmoVm h¡ {H$ XÿarH$ g‘{ï> ( ),X d , ( )X Mδ ≤ g{hV n[a~Õ h¢&

Let ( ),X d  be any metric space and let M be a positive number, then there exists a

metric d for X such that the metric space ( ),X d  is bounded with ( )X Mδ ≤ .

b) {gÕ H$s{OE {H$ {H$gr XÿarH$ g‘{ï> ‘| àË¶oH$ {dd¥V JmobH$ EH$ {dd«V g‘wƒ¶ hmoVm h¢&

Prove that in a metric space every open sphere is an open set. 26/30
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BH$mB©-III/Unit-III
Q.3. a) Prove that

{gÕ H$s{OE

i) ( ) ( )p q r p p r∨ ∨ ≡ ∨ ∨

ii) ( ) ( )p q q p q∧ ∨ ≡ ∧∼ ∼ ∼

b) ~ybr¶ ~rOJ{UV B Ho$ g^r Ad¶dm| a VVm b Ho$ {bE
For any two dements a and b of Boolean algebra B, we have

i) ( )a b a b′ ′ ′⋅ = +

ii) ( )a b a b′ ′ ′+ = + 25/30

BH$mB©-IV/Unit-IV
Q.4. a) VrZ Mam| ‘| nyU© {Z¶moOZr¶ àgm‘mÝ¶ ê$n Ho$ ~ybr¶ ’$bZ H$m ‘mZ hmoVm h¢& {gÕ H$s{OE&

Find complete disjunctive normal form in three variables and show that its value is1.

b) ¶{X {H$gr g‘wƒ¶ X na n[a^m{fV R VWm S Xmo Vwë¶Vm gå~ÝY hmo Vmo {gÕ H$s{OE {H$ R S∩ ^r
X na n[a^m{fV EH$ Vwë¶Vm gå~ÝY h¢&

If R and S are two equivalence relations defined on a set X, then prove that R S∩  is

also an equivalence relation defined on X. 25/30

BH$mB©-V/Unit-V
Q.5. a) {gÕ H$amo {H$ EH$ AmboI G ‘| g‘m© erfm} Ho$ Km§VmH$mo H$m ¶moJ G ‘| H$moamo H$s g§»¶m Ho$ XþJZo Ho$ ~am~a

hmoVm h¢&
Prove that the sum of degrees of all vertices in agraph G is equal to twice the number

of edges in G.

b) {gÕ H$s{OE {H$ n erfm} g{hV EH$ d¥j (n–1) H$moa| aIVm h¢&

Prove that a tree with n vertices has (n–1) edges. 25/30
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