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Part -A

. L Answer all Multiple Choice Questiong M
S (IMCQy
. 15x1=15M

1) Let/:]a, R be ¢ ' :
) f+la,b] - R be a bounded function such that m is the lower and m is the upper bound of f then the

relation
m(b —a) < j;l h/'(x)dx < M(b - a)is
a) True a) False
2) [ € R(«)on[ab]iff forevery ¢ > 0 3 a partiti .
. ionp 3 U(p, f - .
a) <6 b)>¢ c)=¢ d)None p3UM,f,a) - L(p, f,a)

If f is monotonic on [a,b] and if « is continuous on {a,b], then

3)
a) f €R(a)b) f ¢ R(x)c)None

4) The Dirichlet function is defined by
fxX)=1ifx+0
, =0ifx=0
a) [ isunboundedon Rb) fisboundedon Rc) f isR-Sintegrable on Rd) None

5) lim L -
n—oo 14nx
a) 1 b) 0 c) does not exist

d) None

. [¢e] 1 . .
6) The series Y4 maziconverges uniformly if

a) P=1 b) p<1 c) p>1  d) None

Every point wise convergent sequence of functions converges uniformly

a) True  b)False
Improper integral f(: x"dx is convergent for
a) n>-1 b) n<l ¢ n=l d) n#1

7)

9) The improper integrai j;; x™~1(1 = x)""! dx exists iff m and n are
a) +ve b)-ve c)either+ve or-ve d) None
of 2 2
10)  lim ﬁ#—%y—)is
(xy)=(0,0) X*+y*
a) 1 b) -1 ¢)0 d)None



11) Every differential function is continuoyg
a) True b) False
-1 is
f W)

12) A mapping f:x = ywhere x and ) .
) pping / ' Y are metri spaces, is continuous on x iff for every open set v i Y7

-------------- inx
0} then

a) Open b)closed c)not defineq d) Non
e
13) Let f be a real valued continuous mappj g ‘ L
() is PPINg defined on a metric space X. Let z(f) = {x € X 3 flx)

a) Open b) closed c) continuous d) discontinygys

14) E isadense subsetof X if E U E' =
a) E b)E' ¢) X d)None

-2
15) g(x) = = Vx €Eis

a) Continuous b) Discontinuous c) undefined d) None
Part -B
5x9=45M

II. Answer ALL Questions

16. a.Let X and Y be metric spaces with metrics d and p r espectively. Let E be a subset of X and let p be 2
limit point of E. Let f: E — Y be a mapping, then )lCiT;lf (x) = qifflim f (p,) = q for every sequence {pn}
= n-oco

in E such that p,, # p and limp, = p.
n—-0co
(or)

b. Let f be a continuous mapping defined from a metric space X into a metric space Y. If E is connected subset of X;

then f(E) is connected subset of Y.

17.a.) f € R(a) on [a,b] iff for every e > 0 3 apartition p such that U(p, f) — L(P, f) <e.
(or)

" b
b. Let ¥ be a curve on [a, b] such that ¥ is continuous on [a, b], then y is rectifiable and A) = [, Iy* @Il dt.

18. a. A sequence {fn} of the functions defined on a set E converges uniformly on E iff for every € > 0,3 positive

integer N such that | £, (x) — fn ()| < €¥Ym,n > Nand x € E.

(or)

b) Show that the metric space C(x) is complete.



vy

vy

19. a. ) Test for the convergence of the iy, y
DT integr al ’
rral |
(or)

b. ) Examine the convergence of the integ; ’ .
1

*Wely

20) a. Show that Lim %% !..:)\ 0.
[ERDETEIRIA IR R

(or)

b.) Examine the extreme value of the function f(x,y) =~ v 4 Aty + 202 4 5,

¢,|O0i
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SECTION-A

Answer any FIVE of the following. Each question carrics 4 Marks. 5x4=20M

I. Solve xy' +y = x*y3

2. Show thaty = c;e* + ¢, e2x s the general solution of y'* — 3yl + 2y =0

on any interval, and find the particular solution for which y(0) = —1 and y1(0) = 1.

3. Using Annlihilator method, find a particular solution of the d.c ¥y + 4y = cosx.

4. Verify that y = c;x ™1+, x5 is a solution of x?y"- 3xy'-5y=0.
5. State the genérating function of the Legendre’s polynomials.

Show that B, (1) = 1.
6. Find Py(x), P; (x) and P,(x) using Rodrigue’s formulae.

. _ S e o,
7. Find the general solution of the system g XY, o= 4Ax =2y,

8. Find et when 4 = Ll} g]

9. Show that f(x, y) = y""? does not satisfy Lipschitz condition on the rectangle.

10. Solve the Initial Value Problem (IVP) y! = —y,y(0) = 1 by the method

of successive approximations.



SECTION-p

Answer ALL questions, Fach Questjon calties § May
: arks

Sx8=40m
lta® State and prove Existene, heorem
(OR)
1) Suppose that *¢" is o funcgjoy, with continugyg detivatives and 0 < X < |
Then @'(x) = 2¢(x) S lang p(0) = h o

1.8 7.
Show thatg(x) < X p2x

1
2 2

J () ¢ /o (X) are t ; v,
(2-a0) I vy (x) and v, (x) are (WO S0l (iops of o equ

ation Yy P(X) y' FQ(x) y =10
on [a,b]. Then prove thyy they

are h P .] o
e Jinearly deuulenl on this interval if and only if
the Wronskian is identica]ly Zero

(OR)

B)If y1(x) = x is the solution for the gifferential “Quation x2y"+xy’.y=(
then find the general solution of the differentia] €quation

\2.50) Derive Rodngue’s formula fo, Legendre’s polynomigls

(OR)

i) Prove that 1')]—71(36) = \/;ix cosx i) ]%(X) =\/% sinx .

W@ @) If W(t) represents wronskiap of two no

ntrivial solutions of x'=a;(t)x + by(t)y,
y'=a,(t)x + by(t)y on [a,b], then show t

hat W(t) is either identically equal to zero
or nowhere zero on [a,b].
(OR)
: 1 1 1
bY. Determine exponential e4¢ for the system X® = AX where A = [O -2 3].

0 1 0
(s, State and prove Picard’s theorem.

(OR)
f@. Show that the function f(t,x) = e‘sinx; |x| < 2, |t| < 1 satisfies the

Lipschitz’s condition.

9



\

. Te—
SRR & CVR Governy Neng (PMAT 103,

n D ('Uu ( ('"QL(\(

\/ 202[ li/\l(f” 2

Ahemg e
C-Programming

Semeg
eMester -y End

Time: 3 Hours Xamination

Max. Marks: 60

—
PART A
I. Answer All Multiple Choice Questions;
1. C programming language was developeq by 15X1=15M
a) Dennis Ritchie b) Ken Thompson )
¢) Bill Gates
2.Cisa___language d) Peter Norton
a) High Level b) Low Level c) Middle Leveg| d) Machine Level
3. Which of the following symbol is used to denote a pre-processor statement?
a)! b) # e d). |
4. Which of the following is a Scalar Data Type? ’
a) Float b) Union o) Array o) Pointer

5. What is the valid range of numbers for int type of data?

a) 0to 256 b) 32768 to +32767 €) -65536 to +65536  d) No specific range
6. Which escape character can be used to begin a new line in C?

a)\a b) \b c)\m d)\n
7. String constants should be enclosed between

a) Single quotes b) Double quotes c)Bothaandb d) None of these
8. The maximum length of a variable in Cis ___

a)8 b) 16 c)32 d) 64

9. Pointers are of
a) Integer data type b) character data type
10. Which is the correct way to declare a pointer?

c) unsigned integer data types d) None of these

a) int_ptr; b) int *ptr; ¢) *int ptr; d) None of these.
11. Which of the following is an example of compounded assignment statement?
a)a=5 b) a+=5 c) a=b=c d) a=b

12. The process of translating a source program into machine language is a function
of:

a) Compiler b) Translator c) Assembler
13. Operators have hierarchy. It is useful to know which operator
b) is used first c) is faster
statement to branch unconditionally from one point to another in the program.

d) None of these.

a) is most important d) operates on large numbers

14. C supports the

a) Continue b) goto ¢) break d) for
15. The is used to break out of the case statements.
a) Continue b) break c) default d) case



PART B

5)(9:45 M

s thatare to be followeg during variable declaration?
Mples?

Or

b. What is ¢4
se ¢ .
Ontrol Statement g, JUMp statements with eXamples?

18. a. What
S Meant by an, array? Explain ygeg and types of an array;

. Or
b. Explain Character ang String functions,
19.a. What js Meant by the scope of Variables? Explain storage classes in ‘C’?
. . . Or Narne and
. Explain i) p Ointer and Arrays (jj) Passing arrays to functions (i) Difference between Array
Pointer.

) ) , ?
20. 3. What s 3 Structure and explain the rules for declaration, initialization and accessing structure:

Or
b. What is a file? Explain.

Kk ok %ok
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SECTION - A

Answer any FIVE Questions out of the 10 Short Answer Questionss x 4 = 20 M
1. Brief the history of C Progl'amming Language

2. Discuss various Data types available in C

3. Differentiate ‘break’ and ‘continue’ statements with an example

4. Write the syntax of ‘switch’ statement

5. Define Array. Explain how to initialize Array with example

6. Write a C Program to read and print a tWo dimensional Array

7. Write a short note on null pointer and generic pointer

8. Define Function. Explain various uses of functions

9

Explain the concept of nested structures with an example

10. Explain various types of file modes

SECTION - B
5x8=40M

Answer the following Questions

({ta@) .Explain the structure of a C program with an example
(OR)

b Explain various types of operators available in C

ples

\2a\ . Explain various looping control statements with exam
(OR)

5} Explain various decision control statements with syntax and examples

find out largest and smallest

(3 &) .Write a C Program to accept array of numbers and

among them
(OR)

k). Discuss various String handling functions with examples



foxplain differences betweey call e ealie and call by reference

V)
(OR)

N xplam difterent tyvpes of functions with examplesy

nd Unions
<

(OR)

1S Differentiate between Structures

W) Discuss about various file operations

ok
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SECTION-A
vnswer any FIVE of the followimng, FN Question carries 4 Marks  Sx4=20M

6.

Hoa o vach, then prove that (118 abelian
Define kemel ol @1 et @ be a group '“"llﬂlnm;‘)hr,m of Grinto (4
Ihen prove thatkernel of @ s a normal subgroup of ¢

N -) e A » .4
Prove that every group of order p’ 1% abelian,

Define Normalizer of an element and prove that N(a) is a subgroup of G

~Show that the group of order 56 is not simple.

Define external direct product of groups.

- Prove that a field has no proper ideals.

. Let R be a commutative ring with unit clement whose only ideals are {0} and R

itself. Then prove that R is a ficld.

9. Define ring of polynomials, Euclidean Domain, Principle [deal Domain,

Unique Factorization Domain.

10. State and prove Fermat’s theorem,



SecTION-B

Answer ALL - uestions. Faely Question A8 8 Marg SyR-40M
-
. ~ 1 . ~m for f . cnversse tru€.

wa | State and Provg the 1 J\ﬂ!.ln}:{\ S theoft m TNty .‘J“'np« Is the converse

Justifiy

(OR)

) Define autcmorphism of 5 group Prove that if G a group. then A(G),

the set of antomorphisms of a group Gis also g group

LA\ Let G bea eroup . Then shoyw that the following are (-

(1)The set of conjugate classes of G is a partition of G
(1) |C(a)]=[G:N(a)]
(i) IfG

s finite, |G]=Z[G:N(a)], a running over exactly one clement from

each conjugate class.

(OR)
&\ State and prove Cayley’s theorem,
(2 a&\State and prove Sylow’s 1% and 2™ theorems |
(OR)

&) State and prove fundamental theorem of finitely generated abelian groups.

s a) If R is a ring with unity, then prove that each maximal ideal is prime.

But the converse need not be trye.

(OR)

b Define embedded of ring. Prove that every integral can be embedded nto a field.

(S @ Prove that every principle ideal domain is 4 Unique Factorization Domain,

(OR)
6) State and preve Gauss Lemma.
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