COURSE CODE (CREDITS): 13P1WMA232 (3)

JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, WAKNAGHAT

TEST -1 EXAMINATION- 2026
Ph.D.-II Semester (MATHEMATICS)

COURSE NAME: MATHEMATICAL ANALYSIS

COURSE INSTRUCTOR: PRADEEP KUMAR PANDEY

MAX. MARKS: 15

Note:

(a) All questions are compulsory.
(b) The candidate is allowed to make suitable numeric assumptions whej

for solving problems.

MAX. TIME; 1.Hour

(c) Use of calculator is not allowed.

Q. No. Question /
In a digital communication, binary messages of Leng ¢
transmitted. Consider X = {0, 1}%, and N,
Vx,y € X, define d(x,y) = the number of blt 'tlogs that differ in
ol messages (strings) x and y. %,
' (i) Prove or disprove that (X, d) isa met1;1c s@
(i) Verify triangle inequality for messagés ﬁg’é’&OOOOOO y = 111000,
o jz=1ummn N
] Con51der a metric space (]R d)
- ﬁ vwhere d(x, y) = 1Lx|xy| t}:) "7%/ é“[R :
Q2 ¥ Compute ¢ and explam t] g%e%‘ﬁﬂl and the closed ball w1th centre 0 and
rad1usO9 B : - . S
- { Define a coyii)leg;. njétnc s_pace lee one example and one non-
Q3 | exampleo complete metric space.

State’ég Z@o ‘Weierstrass theorem and explain the followmg

Given aksequence (x,)r, in R, with x {0’ ifn is even

S n/n=1 * ™ {n, ifnisodd

Cﬁeck whether sequence ()54 is bounded or not?

(11) "The sequence (x,,)%, has a convergent subsequence or not?

1) Explain whether sequence (X, )=, violate the Bolzano Weierstrass
theorem?

Q5

Compute the lim inf x,, and lim sup x,,for the sequence (xn), where:
X, = (— 1)"+sm( ) n=123,
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