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Section A
Answer all questions.
Each question carries 1 mark.

I. Give an example of an unbounded function f: (0.1) —R.
2. Find the absolute minimum of the function f - ( =1 .1)— R defined by f(x)=x2
. Give an example of a function which is nowhere continuous.

4. Define : Partition of an interval.

Lh

State true or false : A bounded function on [a.b]isalways Riemann integrable.
Give an example of a step function on [0.3]

Define : Beta function.

Give an example of an improper integral and specify its type (kind),

Find the value of B(1.n).

10. Write the Cauchy criterion for convergence of a sequence of functions,
1. Find the limit of ( fﬂ(x))=(;1—n) xe[0.1]
- State Weierstrass M test.
(12/x 1 = 32 marks J
Section B

Answer any ten questions.
Each question carries 4 Marks,

Lo

- State and prove Boundedness theorem.

fLetf:[0.1]—Rbedefined by f(x)=x¢e*-2. Is'there a rea] number cin (0. 1), such

that f(¢)=0. Justifv your answer.

dletf:(a.by—R be a continuous function. s it true that { flx ):x¢ (a.b)!is

always open ? Justify VOur answer. g
). Define - Continuity and uniform continuity of a function defined on [a.b 1.
'- Define : Norm of a partition. Find the horm of P=(0,1,15,2,38 4)

- Show that f- [a.b]— R defined by f( x ) = c is Riemann integrable.

Liff- [a.b]— R takes on only a finite number of distinct values. is 3 step function 2

Justify vour answer.
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- Examine the convergence of [

. Examine the convergence of the series of functions ¥y

) 5 dx 4 S i <

. Examine the convergence off_s (o1 P (1) Usual sense (ii) Cauchy Principal value sense.
3 x

. Examine the convergence of fo =

. Test for convergence : ( f(x) )= ( = ~) sx=0

. Define : Gamma function. Write the recurrence formula for Gamma function.

.Showthat B (m,n)=B(n.m)

»
- Test for convergence : [ cos x dx

dx
1 \.‘x?._l 5

. Show that 1"( ) =+

1
2

. . = ! n!
- Find the radius of convergence of the power seriesY =g (— x”)

Tt

=

sinnx
n!

(10 x 4=40 marks )

Section C
Answer any six questions.
Each question carries 7 marks.

- State and prove location of roots theorsm

- Let I be a closed and bounded interval and f: | — R be continuous.

Show that { f(x ):x e} isa closed and bounded interval.

-Letf:[0.3] — R bedefined by f(x)=2. for 0<x <1 Landf(x)=3, forl<x=3.

: 3 ! ) : 3
Using the definition of Riemann integration . evaluate fo f(x)dx.

- Show that a continuous function on [a ., b ] is Riemann integrable.

. State and prove the product theorem on Riemann integration.

dx

VX2

1+ n2x2

ar
.Show that B (m.n)=2 JE P Tyenef iy dy

(6 x7=42 marks)
Section D
Answer any two questions.
Each question carrjes-13 marks.

- (1) State and prove uniform continuity theorem.

(1i) Define : Lipschitz function.

(i) Show that a Lipschitz function is uniformly continuous.

- (1) Define : Monotone function on an interval [a.b].

(i) Show that a monotone functionon [a . b ] is Riemann integrable.

. (i) Define : Absolute and conditional convergence of an improper integral of first kind

si

e r nx * g a
(i1) Show that fo dx is conditionally convergent.

X

(2x13=26 marks)
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FAROOK COLLEGE (AUTONOMOUS). KOZHIKODE
Sixth Semester B.Sc Mathematics Degree Examination, March /April 2019
MAT6B10 - Complex Analysis
(2016 Admission onwards) i
3 hours Max. Marks: 120

Section A

Answer all the twelve questions.
Each question carries 1 mark.

Find|e*| where z = 2 + 3i.

If z = x + iy then find imaginary part of cos z.
What is the period of the function f{z) = sinhz.

Express the function log z in the form u(x,y) + iv(x,y).
Evaluate [*e"dt.

Write the Laplace’s equation.

- : . S
The Maclaurian Series representation of eel

Ifz(t) =x(t) +iy(t),a<t<bisa differentiable arc. then the length of the curve is.

Give an example of a function which is analytic everywhere.

Find the residue of £(z) = %{zﬁ atz=1.

dz

2
. 5. Ze+2
Find the value of f.'zl=2 =

Which type of isolated singularity of the function fz)=ezisatz=0.

2 =12 Marks)

Section B'
Answer any ten out of fourteen questions.
Each question carries 4 marks.

Define harmonic function with example.
Find all zeroes of cos z.

Prove that [cos z| > | cos x l.

Find the principal value of (7 + i)#.

Show that £(z) is continuous at zg and f(z) # 0 throughout some neighborhood of that point zy.




(59
Lh
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State Cauchy Goursat Theorem.

What you mean by principle of deformation of paths?

(3—4i)n
n!

Prove that 37 _, converges.

Show that if a sequence converges its limit is unique.

: 3 A o e 1
Find the radius of convergence of the series ¥'7_, (1 o —) Biah
n

Use multiplication of the series to show that

Z
e D
1+z 2 3

(9+22)2

Find out zeroes and order of zeroes of f(z) = -5

4z—

J . : 3 Mol ]
Find the Residue of the function f(2) = ey each of its singular points.

zlz—2)(

- e’ ! oi s ! ; ; ;
Evaluate | . ————dz where C is the unit circle (counter clock wise) using residue.
€ z2(z2—4) =

(10 x 4 = 40 Marks)

Section C
Answer any six out of nine questions.
Each question carries 7 marks.

Show that f(z) = Z is nowhere differentiable.
: T 7 LI oron 2
If f(2) is a regular function of z prove that (ﬁ + -@5) If(2)]* = 4|f (z)| .

Show thatu = x7 — 3xy? + 3x? — 3y? + 1 satisfies Laplaces equation and determine
corresponding analytic function f(2) = u + iv.
Find all roots of sinh z = .

1wheny <0

4y wheny >0 and C is the arc from z =

Let f(z) be defined by the equation f(z) = {

—1 —itoz =1+ ialong the curve y = x*. Evaluate fcf(z)dz.

#-1 g : 1 A ) !
Evaluate fc 3_; dz where C is the circle [z = §| = 1 oriented in the counter clockwise

z

direction. O

Expandf(z) = 2!

— o5 ina Laurent series valid in the annulus 1 < |z| < 3.
(z+1)(z+3)

Prove that a power series Y _, a,, (z — z,)™ represents a continuous function S(z)at each

point inside its circle of convergence |z — z,| = R.

J 2T daf L e
Show that [ oo L (a>b>0)

(6 X7 = 42 ‘“*




Section D
Answer any two out of three questions.
Each question carries 13 marks.

Derive the polar form of Cauchy Riemann and using this show that
differentiable everywhere.

If f(z) is analytic in a domain D and z; is a point in D then prove

n! f(z) . ; 5
T (Es)=— ————dz where n = 48,3, ... and Cisanv simple closed curve contained
8 211 IC (z—z,)n+1 :

in D which encloses Zy and oriented in the counter clockwise direction.

i + x75in x T
Proy t - = —=(g— N 2
Prove tha /5 o c(@a—2)e a>

(Z2x13 =26 Marks)
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MAT6B11- Numerical Methods
(2016 Admission onwards)

Max. Marks : 120

Section A
Answer all the twelye questions.
Each question carries 1 mark.

. By Newton-Raphson method find the first approximation to a root

of z — cosz = 0, when To =m/2.

State True or False: In bisection method if roots of the equation
f(x) = 0 lies between a and b then fla)f(®) <0

What is the condition for the convergence of iteration method for
solving z = ¢(z).

Forward difference 3 O S S
Define averaging operator p.

Define the characteristic polynomial of a square matrix A.
Write Gauss forward formula,

What is the order of error in Trapezoidal rule.
The value of (A?/E)e* =

Given‘ g 2 tiahs
Lf(.?:) 38|15

The n x n matrix 4 = (ai;) such that G =0if i —j|>1is
called .......... :

find A2f(1).

Write simpson’s £ rule,




Section B
Answer any the ten oyt of fourteen questions.
Each question carries 4 marks.

-13. Deduce secant formula from Newton-Raphson formula, for findin garootof flx) =0

14. Find an iteration formula to find a positive value of N/* by Newton-
Raphson method.
15. Evaluate Ane® , interval of differencing being unity.

16. Show that § = F1/2 _ EHE

17. Show that i = | /1 + 152,

18. What is inverse interpolation. Reduce the formula for L, (y).

19. Find the missing term in the following table.

z:10|1]2]3T4
y:{1]13]9]... 81 |
20. Find % for non-tabular value of z, from Newton_‘s forward interpola-
tion formula.

21. Evaluate fol = using Trapezoidal rule by taking A = 0.5.

22. What is Partial pivoting and Complete pivoting in the solution of linear
simultaneous equation?

23. Decompose the matrix 3= [ ;4 _95 J into the form LI/ ;» Where L ig

the lower triangular matrix and 7 is an upper triangular matrix.

24, Given % = 1+ y? where ¥(0) = 0. Find ¥(0.2) correct to four decimal
places by Runge-Kutta second order formula.

25. Using Picard’s method obtain a solution up 60 the fourth approximation
to the equation % = Y+ such that y(0) = 1.

26. Show that ez(uo+xAuu+—2272A2uu+ ------ J =1 +3:E+%‘?3+ ------ Jug
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30.

31.

32.

33.

34.

Section C
Answer any the siz out of nine questions.
Each question carries 7 marks.

. By using Newton’s forward difference interpolation formula find the

cubic polynomial which takes the following values: y(1) = 24, y(3)
120, y(5) = 336, y(7) = 720. :

- Find a positive root of z¢* — 1 in (0,1) correct to 3 decima] places, by

bisection method.

. Using the method of Separation of symbols, show that

Aauz-n = Uz —NUz_y + n_(_n.z_—_l_)‘_uz_-? 5 AR i (_'l)ﬂuz—n‘

Using Newton’s general interpolation formula with the divided differ-
ences find f(z) as a polynomial in z . Given

z: |-1[ 03] s e
fz):] 3 =639 822 | 1611
From the following values of z and y, find g% when z =6

(z:]45 5 65 | & [ 651 7 =
Ly :[9.69[12.90 [ 16.71 211812637 [ 32.34 [39.15 }

Apply Milne’s method, to find a solution of the differential equation
% — z—12in the range 0 < z < 1 for the boundary condition ¥(0) = 0.

42 4 3
Find the inverse of A=]101 1 by Gauss modified method.
22

=1

Determine the largest eigenvalue and the corresponding eigenvector of

548 1
the matrix 4 = 38 0
o8 10

. Establish the general formula to find Yn+1 by E‘uler’s modified method. -

|
i
|




36.

37.

38.

equation ¥ = f(z,y), y(20) = yo and using Taylor method find an

Section D
Answer any the two out of three questions.
Each question carries 13 marks.

Find the smallest root of the equatj?n P
l -+ pm—mnime e =0
Solve by Jacobi’s method
10z -2y—z—w=3
-2r+10y—z—w=15
—z—y+ 10z — 2w =27
—r—y—22+10w=-9

Explain 'Iaylor’s method of successive approximation of i « w:ieniiai

approximate value of y(0.1), if y" — zy/ —y =0, y(0) = 1, ¥/(0) = 0.
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PART A '
Answer all twelve questions. ' ||.I
Each question carries 1 mark. i

I Show that square of any integer is either of the form 4k or 4k + 1. [

2. Ifalb and c|d, then show that aclbd, where a, b, ¢, d are any integers.
Find ged(273, 385).

(W8]

Does there exist a solution for the Diophantine equation 143 x + 227 y = 3707 l
If p is a prime and p|ab, then prove that p|a or p|b, where @, b are any integers. [
Find all prime numbers that divide 100!

Ifa=b (modn)andb

=¥ % Ly .

= ¢ (mod n), then prove that a = ¢ (mod n), where a,b,c,n are lg.

any integers withn > 1, ‘
8. Find the remainder when 16! Is divided by 17. i
9. Give an example of multiplicative number theoretic function. il
10. Is R a vector space over Q? :‘
- Is union of a set of subspaces of a vector space V a subspace of V, why?
- If the mapping f : V > W is linear then show that £(0,) = Oy,

where V and W are any
tWo vector spaces over the same field F.

(1Z2x1 =12 marks)

PARTB .
Answer any ten questions from among the questions 13 to 26.
Each question carries 4 marks.

3- Prove that 3a2 — 1 is never a perfect square.

- For integers q, b, ¢ , if a|b and a|c, then show that allbx + cy), for arbitrary integers x and y.

-1fgcd(a, b) = d then show that gcd(dﬁ,g) = 1.

- Use the Euclidean algorithm to obtain integers x and y satisfying gcd(143,227) = 143 x +
&27y,




17

18.
19.

20.

21-
22,

235
24.
25,

26

20,

28.

. Determine all solutions in the integers of the Diophantine equation 18x + 5y = 48.

Prove that the number V2 is irrational.

Determine whether the integer 701 is prime by testing all primes p < /701 as possible
divisors.

For arbitrary integers a and b, a = b (mod n) if and only if @ and b leave the same

nonnegative remainder when divided by n.
Show that 41|22° — 1,
Solve the linear congruence 17 x = 3 (mod 210) by solving the system
17x =3 (mod 2); 17x =3 (mod 3); 17x =3 (mod 5); 17 x = 3 (mod 7).
Show that the mapping f : R? — R3 given byf(a,b) = (a + b,a— b, b)is linear.
Letf : V — W be linear. If X is a subspace of V then prove thatf~(X) is a subspace of W. :

If V and W are vector spaces of the same dimension n over F, then prove that V and W are

isomorphic.

- Let 5; and S; be non-empty subsets of a vector space such that S; € S,. Prove that if S, is |

linearly independent then so is S;
(10 X 4 = 40 marks) |
PART C

Answer any six questions from among the questions 27 to 35.
Each question carries 7 marks.

Given integers a and b, not both of which are zero, prove that there exist integers x and y
such that gcd(a, b) = ax + by.
If a cock is worth 5 coms a hen 3 coins, and three chicks together 1 coin, how many cocks

hens, and ch:cks totalmc 100 can be bought for 100 coins?

. If p,, is the n*" prime number, then prove that p, < 22" &

. State and prove Wilson’s theorem.

. Let V and W be vector spaces of finite dimension over a field F. If f : V = W is linear,

then show that dimV = dimIm f + dim Ker f.

. Determine whether or not the following subsets of R*are subspaces.
a) {(x+2y,02,x):x,y €R}
b) {(x+2y,x,y,x—y):x,y € R}




33. Prove that the linear mapping f: R* — R3given by
fyz)=(x+zx+y +222x +y —» 3z)is neither surjective nor injective.
34. Consider the basis {(1,1,1); (1,2,3); (1,1,2)}of R:. If f : R® = R3 is linear and such
that -
f1,1,1) = (1,1,1); f(1,2,3) = (-1,-2,-3); f(1,1,2) = (2,2,4), then determine
f completely.
35. Let S; and S, be non-empty subsets of a vector space such that S; € S,.
Prove that
a. if §; is linearly independent then so is S ;

b. if §; is linearly dependent then so is S,.

(6 X 7 = 42marks)

PART D
Answer any fwo questions from among the questions 36 to 38.

Each question-carries 13 marks.
36. Solve

a. the linear Diophantine equation172x + 20y = 1000;
b. the system of linear congruences x = 3(mod 7) ; x = 7(mod 12) ;
x = 4(mod 17). .
37.1fn = pf‘lp;‘z .. pyTis the prime factorization of n > 1, then show that

a) T(n) = (k; +1)(ky + 1) ...(k, + 1) and

ki+1 ka+1 ky+1

[4 e e e
b) o(n) == i
) ( ) pP1—1 p2-1 pr—1

¢) Find 1(143) and 0(227). vy L,
38. Let V and W be vector spaces each of dimension n over a field F. If f: V= Wislinear
then prove that the following statements are equivalent:
(1) f is injective;
(2) fis surjective;
(3) fis bijective; ; o
(4) fcarries bases to bases. in the sense that if {v;, v,, ..., v,,} is a basis of V then

{f(v), f(W,), ..., f(v,)}is a basis of W.

(2 X 13 = 26marks)
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Section A |
Answer all the 12 question.s.
Each question carries 1 marks

|
o |
1 Define convex Polyhedron. I
. |
2. Find the convex hull of {(o, 1),(1, —1)}-

3. a simplex in two dimension is

Az{(xl,l'zjilJSrlgl,zz:Q}. fil
5. Verify Minimax theorem for the function f(x)=2x+1 where x=1234
6. dual of the dual is

7. Ifthe constraints
solution is

r . 1 s = 4 ;. |
9. Write the number of basie variables of the general transportation prob- I
lem at any Stage of feasible solutions, _ |

..........







Section C
NSWer any siz out of nine questions.
Each question carries 5 marks

A

25. Formulate the following LPP:

A company sells two different products A and B . The company makes
2 profit of Rs.40 and Rs.30 Der unit on products A and B respectively.
The two products are produced in a commoen production process and
are sold in two different markets . the production process has a capacity
of 30,000 man hours . It takes two hours to produce one unit of A and

26. Use graphical method to solve the LPP Minimize » —
subject to: 4z; + 2z5 < 60, 2z, +4z; < 48,71, 75 >0

27. Let S be a convex subset of the plane bounded by lines in the plane.

Then a linear function » — C1Z1 +ca23 , where ¢y, ¢y are scalars,attains
its extreme values at the vertices of S only.

83:1 1= 6372

. Explain different steps involved in simplex algorithm.

29. Prove that if the k* constraint of a primal

problem is an equality then
the &% dual variable will be unrestricted

in sign. .
0. Use simplex method to solve the LPP
Minimize z = 6z; + 4z, subject to :

1 —‘-2$1 + T3
Ty — Io
2 3:81 = 2Xg <9
T1,T2,23 >0

IAIA
(NN

=

Prove that all basis of & transportation problem are triangular

L

. Find the initia] solution of the transportation problem by Vogel’s ap-
Proximation method. 1

1% | B &
A 1113
B | 16 | 18
C_ 5|
‘ Demand | 200 [ 225




