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VI Semester B.Sc. Degree (CECSS-Reg./Supplefimprov.)
Examlnation, April 2020
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CORE COURSE IN MATHEMATICS
6B10MAT : Linear Algebra

Time : 3 Hours Max. Marks ; 48

SECTION~ A

All tha first 4 questions are compulsory. They carry 1 mark each.

1. Give an example to show that if f and g are two quadratic pelynomials then the
palynomial f + g need not be quadratic,

2. Obtain a basis for M, (F).

3. LetW = P, [R) and lat p = {1, ¥ »%) be the standard ordered basis for V. If
f{x} =3+ 2% + 1 then [f], is

4. (Give the nature of characteristic roots of
ij a Harmitian matrix and
it a Unitary matrix.

SECTION —B

Arnswar any § guestiona from among the guestions 5 to 14. Thase questions
carry 2 marks each.

5, Find the equation of the line through the points P {2, 0, 1) and G (4, 5, 3).
6. What is the possible difference between a generating set and a basis ?

7. |sthe union of two subspaces W, and W, of a vectorspace YV again a subspace
of ¥V 7 Justify with an example.

P.T.0.
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10,

11,

12

13.

14,

. Let ¥ ba a vectorspace and [ = {X,, X,, ..., X} be a subset of V. Show that [} is

hasis if each vector v In W can be uniquely expressed as a linear combination
of vectors in .

Show that T : R? — R defined by T {a,, a,} = (2a, + a,, a )} is a linear
transformation.

Let T4 -» W be a lineartransformation. Prove that M {T), the nullspace of T,
i5 a subspace o V.

Fing a basis of the row space of the matrix

:_111
{345

2 3 4°

Find tha characteristic values of tha matrix

11 E'|
0D 2 2|
=<1 1 4,
Use Gauss elimination to solve the system of eguatians :
10x+y+z=12
2x+ 1y +2=13

X+y+3Z=15

Use Gauss, Jardan ellmination to sclve the system of equations
10+ y+2z=12

2x + 10y + 2 =13

X+y¥y+rdz=0
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SECTION -G

Ahswer any 4 guestions from among the questions 15 to 20. These questions
carry 4 marks each.

15. In every vectorspace V aver g flald F prove that
) a0 =0%a= F, where 0 Is the zero vector and
i) (—ajx=—{ax) vae F and ¥xeV.
16. Define linear dependence and linsar independence of vectors with examples.

17, Defing a lincar transformation from a veciorgpace V ointo W, Verify that
TiM .= M. by T (A = Alwhere A'is the transpose of A, is fnear.

18. Show that the row nullity and column nullity of a square matrix are agual.

15. Find the characteristic values and the correspoending characteristic vectors oi
the matrix.

2 1 0
g 2 1
0 0 2

20, Use the Baussian eliminatian method to find tha inverse of the matrix,

{2111

3 2 3
[ 1 4 EJ
SECTION-D

Answer any 2 questions from amang the guestions 21 to 24, These guastions
carry § marks each.

2t. Ifa vectorspace V is generated by a finite set S, then shaw that a subset of §,
is a basis for V and V has a finite basis.
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22, State and prove dimension theorem, Deduce that a linear transformation
T:¥ = Visone toone if and only if T is onto.

23, Show that the matrix

0
1
1

W o

A:

-—

[y
L= -

salisfies Cayley Hamilton thesrem and hence obtain A,

24, Prove that

4 0 1]
A=12 3 2
104

is diagonalizable and find the diagonal form.
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Examination, April 2020
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CORE COURSE IN MATHEMATICS
6B11MAT : Numerical Methods and Partial Differential
Equations

Time : 3 Hours hax, Warks - 48

SECTION — A

All the 4 questions are compulsory. They carry 1 mark each.

—

. State the intermediate valus theorem for finding the real root of an equation,
2. Complete the expression A=E -
3. Give the maximum bound for error R, {f) in trapezaidal rule.

4. For afunction uir @, t), give its Laplacian in Folar co-ordinates.

SECTION - B

Answer any 8 questions from among the quastions 5 to 14, These questions
carry 2 marks each.

5. Find 15 by Bisection method, correct to two decimal places.

6. Find a root of the equation iog x — cos X = 0, where x i in radians, correct 1o
two decimal places, using Reguka Falsi mathod.

gl —fag

o
7. Show that J'l|g .| s,

P.T.O,
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2. Find log, (2.7} from the following table using Lagranges interpelation
formula.

x | SR T
log,(x) ID.EQBE 0.5163 | 1.0086 |

1

2 e . . _
9. Evaluate | Je “#dx using Simpson's 143 rule, taking h = 0.25.

n?!_x
| ¥

11, Find a solution to the initial value problem v = 2y —x, y(0i = 1, by perfarming
oo iterations of the Picard's methodl.

1
10, Ewvaluate q'.1 usirg Trapezoidal rule with h = 0.25,

12, Fired wi1.2), given the differential equation ' = - 2x%, with the condition wili=1,
using Taylors series with step size h=0.1,

13. Ciive the Fourier series solution of the one dimensional wave equation, with
fixod ends and initial conditians uix, 0) = fix; and (T - GlR).

14, Salwe the equationu, =0 where u 15 a function of x and y.

SECTION -G

Angwer any 4 guestions from amang the questions 1510 20. These questions
carry 4 marks each.

15. Find a real root of the eguation x¥ + % = 1 = 1 by General iteration method,
correct to two decimal places.

16. Using Mewtons divided difference formula, find a cubic polynomial far the
following data. Hence find f(3).

]

E o | 1 g mld |
|ffxy | 1 2 51

17. The function fix) represented by the following data has a minimum in the
interval (0.5, 0.8}, Find this pairt of minimurm and the minimum value.

X 0.5 o6 | 07 | 08
Hx} | 1.3254 | 1.1532 | 0.9432 | 1.0514 |

.
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18,

15,

20,
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Find the approximate value of ¥I0.1) given that y' = x5 ¥ ¥ (01 = 1 using three
terations of the Maodified Euler's method with h = {.1.

-
GIvEN 4x =¥ —Xwith W = 2, use Runge — Kutta method of arder twg 1o fing

¥(0.2) taking h = 0.1,

A stretchad string of length ¢ and fixed end points has initial displacement
¥ = a &in _5 from which it is released at time t = 0. Find the vortical displacement

yix. 1y at any distance % from one end at time t.

SECTION - D

Answer any 2 questions from amang the questions 21 to 24, These fuestions
cary b marks eagh.

21.

22

23.

24.

Find an interval of unit length which contains he smallest postive ront of the
2quation &' — 24 = 0. Hence find the root of this equation using MNewtan —
Raphsan method correst ta three decimal places,

The following table gives the vaiue of & * for some values of x :

0.2
08787

0.3
0.7408

0.4
0.6703

0.5
0.8065

Ix |

06 | 07 | n.a—|
G

0.5488 | 0.4966 | 0.4493 J|

Netermine tre value of g 18 using Stirling's contral difference formula,

Compule F(0.2) and (0] from the [ollowing table,

0.0

l:i. 2

0.4

0.6

0.8

1.0

[0 |

1.00

1.16

3.56

13.96

41.96

T{]I.ﬂﬂl

Find the temperature uix. 1) in a slat of lergth L whose ends are kept at zero
lemperature and whose initia! temperature f(x) is given by

|k. whenD < x -

- L,
[ |j wh R
: =0 E |

L
L
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CORE COURSE IN MATHEMATICS
6B12MAT : Complex Analysis

Time : 3 Hours Max. Marks : 48
SECTION - A
All the first 4 guestions are compulsary. They carry 1 mark each.
1. Sketch the region {2 ; Re (iz) 2 0.
2. Define Harmonic function,
J. Find the Radius of convergance of T 7nzn,

4. Find the resldue of f(z) =e?atz=0,

SECTION -B

Answer any 8 questions from among the questions 5 to 14, Thess questions carry
2 marks each.

5. Give an example of a function which is differentiabla exactly at one point and
give its justification.

6. Verify Cavchy-Rismann equations for the function fiz} = 22,
7. Evaluate f | z | dz, where C is the line segment from orginto 1 + 1.
c

8. Find the Radius of convergencs of T (1 + i) (2= 3i)".

9z +i
z2(z* +1)

9. Find the residua of i{z) = atz=1i.

P.T.C.
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10. Find the Laurent's serigs expansion of f{z) = zlﬁsin z with center .

11. Btate Taylors Thearem. Find the Taylors series expansion of f{z} =
centered atz =0,

5

1+z

12. Give an example of a serles which I8 convargant bul not absolutely. Glve
justificatian.

13. State Laplace's Equation. Give an example of a real valued function which
satisfy Laplace's Equalion on the complex plane.

14, State Cauchy's inequality.

SECTION=-C

Answer any 4 questions from ameng the questions 15 to 20. These questions carry
4 marks each,

15, Prove that an analytic function of constant absolute valre is constanl in a
domain.

16, Evaluate the following :
1-i
al | z°d=
!
B-ani

b} J’ ez dz

Bixi

17. The power seties X a 2"converge at z =1 and divergs at 2 = — 1. Find the
radius of convergence of ¥ g 2"

1B. Slate and prove Residue Theorem,
19, Find an anahyic function f{2) = uix, vy} +iv (%, y), wharse uix, yi = xy.

20. State and prove tha theoram of conveargence of power ssries.
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SECTION - D

Answer any 2 questions from among the questions 21 to 24. These quastions carry
6 rarks each,

21,

22,

23.

24,

State and prove Cauchy — Risrmann equations.

a) Define singular point, isolated stngular point, remavable singutar point, pole
and assential singular point,

B Give an example of a non-isolated sirgular point.

a) State and prove Cauchy's integral formula.
El
F-

by Evaluate [ 7 dz, where G is the circle [ 2| = 3.

Give exarnples and justifications of power saries having Radius of
canvergenss 1 andg
a] Which diverge at every point on the circls of convergencs ?

b} Which doesn't diverge at every point on the circla of caonvargence ?
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Care Course in Mathematics
EB13MAT : MATHEMATICAL ANALYSIS AND TOPOLOGY

Time : 3 Hours Max. Marks - 48
SECTION — A

All the first 4 questions are compulsory. They carry 1 mark each.
1. If 7=[0, 4], calculate the norm of the partition »= {01, 1.5, 2, 3.4, 4.

2. Evaluate lim {f [x)} where fﬁ[ﬂ=ﬁ forallx = 0. ne .

3. Fiil in the blanks : The closure of set of all irrational numbers is

4. Write & paur o tapologies T, and T, on X = {a b, ¢} o that T wT, is not a
topology on X,

SECTION - B

Answer any B questions trom among the guestions 5 to 14, These questions
carry 2 marks each.

5. Show that every constant real valued function on [a, &) is in & [a, b].

6. State sgueeze theorem for Riemann integrability.
ul1 y
7. Find the valug of _I__rsgn{x} dx

& Prove that the sequence of functions, f (x) = : ne [ corverges uniformly on [0, 1]
9. State the Bounded Convergenca Theoram.

10. Define a metric spacse and write an example.

11. Prove that in a metric space each open sphere is an open set.

12. Give an example of a pair of subsets A and B of the real ling with usual
topalogy such that Int (A7 . Ink{B) = Int (A B},

13. Define subspace of a tapalogical space and show that itis a topological space.

14, |s the real ling = with the usual topology separable 7 Justity.
P.T.0.
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SECTION - C

Answer any 4 questions from ameng the questions 15 to 20, Theso questions
carry 4 marks each,

15. Prove thatiff: [a b] » 7 is cantinuous on [&, b], then f e @.fa, bl

16, State and prove compesition theorem in Riemann integrals. Daduce that it
f = la, bl. then |f| = #[a, b] and Ffl J:f

17. Prove that a power series Ya x™ is absolulely convergent if x < R and is
dwergent if [x = R {Hare R is the radius of convergence and assume that
0K e,

18, Showthat a subset F of a metric space is closed it and anly if its complement
F' 12 open,

i9. Prove that a subspace ¥ of 3 complete metric space X is complete if and only
if it is closed.

20, Prove thal in a topalogical space A = A0D(AY and A is closed if and only if
A DAL

SECTION-D

Answer any 2 questions from amoeng the questions 21 to 24, These questions
carry & marks each,

21. State and prove the Cauchy criterion far Riemann integrability.

22, Prove that if (f } is a sequence of functions in & [a. b] and {f ] converges
o+ i 41
uriformly on [a,b] to f, then fe fa. bl and { f =r|'|_r:f'l it

23. Show that in a complete metric space X, if {F }is a decreasing sequence of

non-empty closed subsets of X such that d{F ) — ©. than v, -F; containg
gxactly cne point. Give an example to show that the condition diF ) — 0
can not be dropped to abiain the resuit.

24, Show that a subset of 4 topological space is dense if and anly if it intersects
every non-empty open set.
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VI Semester B.Sc. Degree (CBCSS-Reg/Supple./improv.) Examination, April 2019

(2014 Admission Onwards)
CORE COURSE IN MATHEMATICS
6B10 MAT : Linear Algebra

Time : 3 Hours Max. Marks : 48

SECTION - A

All the first 4 questions are compulsory. They carry 1 mark each,

g 1

Give an example of a proper non trivial subspace of P(R), the vectorspace of
all polynomials with real coefficients.

A subset of a linearly dependent set can possibly be linearly independent.
Justify by giving an example.

The null space of the operator T : R? = R? given by T(a,, a,) = (a,, 0) is

. The number of linearly independent solutions of the equationx +y+2=0 is

SECTION - B

Answer any 8 questions from among the questions 5 to 14. These questions
carry 2 marks each.

5.

In any vectorspace V show that (a + b) (x + y) = ax + bx + ay + by for all
scalars a and b and all vectors x and y.

Let V = R® = R x R where vector addition and scalar multiplication are defined by;

(%,, %) + (¥, Ya) = (%, + ¥, %, + ¥,) and rlx,, x,) = (i, X,).
Is V a vectorspace over R 7 Justify.

Show that any intersection of subspaces of a vectorspace V is again a
subspace of V.

Let T :V = W be a linear transformation. Prove that N(T), the nullspace ol T,
is a subspace of V.

LetT:V — W be an invertible linear transformation. Use dimension theoram
to observe that dimV = dimW. P.T.O.
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10. Let V = Cla,b] be the vectorspace of all continuous real valued functions
defined over the closed bounded interval [a, b]. Describe the fundamental
theorem of calculus interms of linear transformations on V.

11, Find the values of & for which the following system of equations have non
zero solutions.
Ax+8y=0
2x +2y=0

12. Verify that the set of all characteristic vectors of a square matrix associated
with a fixed characteristic value X is a subspace of the respective Eucledian
space.

13. Use Gauss elimination to solve the system of equations :
2x+y+2z=10
Ix+2y+3z=18
X+ 4y +9z2=16

14. Use Gauss Jordan elimination to solve the system of equations :
2x+y+z=10
Ix+2y+3z=18
X+4y+9z=16

SECTION - C

Answer any 4 questions from among the questions 15 to 20. These questions
carry 4 marks each.

15, Define vectorspace and show that in every veclor space {~1) x is the additive
inverse of x.

16. Define a basis of a vectorspace. Give an example of a basis of M__,(R).

17. LetV and W be vectorspaces and let T : ¥ — W be linear. Then prove that T
is one to one if and only if N(T) = {0}.

18. Supposethat AX=Bhasa solution. Show that this solution is unique if and
only if AX = 0 has only the trivial solution.
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19.

20.

Test the following system of equations for consistency and solve it if it is
consistent.

X+ 2y +32=14

ax+y+2z=11

2x+3y+z=1

Find the largest characteristic value and a corresponding characteristic vector
of the matrix.

1 33
3 -5 3
6 6 4

SECTION -D

Answer any 2 questions from among the questions 21 to 24. These guestions
carry 6 marks each.

21.

22.

23.

24,

il § is a nonempty subset of a vectorspace V, then show that span (S) Is a
subspace of V and is the smallest subspace of V containing S. Under what
further condition S can become a basis of V 7

Let V and W be vectorspaces over a common field F and suppose that V has
a basis {x,, X,, . - ., X ). Prove that for any fixed vectors y,, ¥;, ... ¥, in W there
exists exactly one linear transformation T : V = W such that T(x) =y, for
f=1...0

Show that the matrix

0 0 1
A={3 10
21 4

satisfies Cayley Hamilton theorem and hence obtain A™.

Prove that
0 -2 -3
A=|4 3 3
o o0 1

is diagonalizable and find the diagonal form.
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(2014 Admission Onwards)
CORE COURSE IN MATHEMATICS

6B11MAT - Numerical Methods and Partial Differential Equations

Time : 3 Hours Max. Marks: 48

SECTION - A
All the 4 questions are compulsory. They carry 1 mark each.
1. Give the condition for convergence in the General lteration method.
2. Complete the expression V=.... - E.
3. State Simpson's 1/3 rule of integration.

4. Give the (n + 1)" approximation step in Picard's method.

SECTION -B

Answer any 8 questions from among the questions 5 to 14. These questions carry
2 marks each.

5. Find an interval which contains the root of the equation 2x* = x* + x—6= 0.

6. Find a root of the equation log x — COs X = 0, where x is In radians, correct 1o
two decimal places, using Regula Falsi Method.

7. Using Lagrange's interpolation formula find the approximate value of
sin({x/6.).

X T4 wl2
y=sinx | 0 0.7071 1

=

P.T.0.
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8. Show that a[i] - 9Al-18g
| 949+ 1
8. Find the approximate value of [ sin xdx using trapezoidal rule by dividing the
o
range of integration into six equal parts.

10. The acceleration of a missile during its first 40 seconds of flight is given in the
following table. Find the velocity of the missile when t = 40s,

t(s) 0 10 20 30 40
a(mis?) | 30 | 31.63 | 33.34 | 3547 | 37.75

11. Write the formula for Runge Kutta Method of order 2.

12, Giveny =x—-y?and y{0) =1, find y(0.1) using Taylor's series method, correct
to two decimal places.

13. Give the Fourier series solution of the one dimensional heat eguation, with both
ands of the bar kept at temperature 0 and the initial temperature function along
the bar is f(x).

14, Solve the equation U, = 0 where u is a function of x and y.

SECTION -C

Answer any 4 questions from amang the questions 15 to 20. These questions carry
4 marks each.

15. Find a root of the equation 2x = COS X + 4. where  is in radians, correct to two
decimal places, using General iteration method.

16. Prove that A + V = E—E_
Vv A
[F
17. From the following table find %% and d—}::atx.:a-ﬁ.

X 2 2.5 3 3.5 4
y 12 | 20125 | 32 | 48375 | 70
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18. Given the differantial equation dy L , with y(0) = 0, use Picard’'s method
to find y when x = 0.5. dx y* +1

19. Use modified Euler's method to the equation 8y = {+ .4"1_.7 y(0) = 1 to find y(0.2)
using three iterations taking h = 0.2. dt

Z
20. Determine the solution of the heat eguation % =¢f -E-a_.x—g. where
']

u(0, t) =0, u(l, 1) = 0 and u(x, 0) = x, I being the length of the bar.

SECTION-D

Answer any 2 questions from among the questions 21 to 24. These questions carry
6 marks each.

21. a) Use Newton Raphsan method to find (- 10)", correct to two decimal
places,

b) Find a real root of x* — 3x — 5 = 0 using Bisection method.

22 Values of x (in degrees) and sin x are given in the following table :

X 15 20 25 30 a5 40
y=sin x | 0.2588 | 0.3420 | 0.4226 | 0.5 |0.5736]| 0.6428

Determine the value of sin 38° using Newton's backward difference interpolation
formula.

23. Use Fourth order Runge-Kutta method to the equation & t+y, with
y(0) = 1 to find y(0.1) and y{0.2), at '
24. Find the solution u(x, t) of the wave equation with initial deflection
X X it0D<x<
L
f{x) =
2K

L
el [l i = <
L{L X) Ec:

and initial velocity 0.
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CORE COURSE IN MATHEMATICS
6B12MAT : Complex Analysis

Time : 3 Hours Max. Marks : 48
SECTION - A
All the first 4 guestions are compulsary. They carry 1 mark each.
1. Sketch the region {2 ; Re (iz) 2 0.
2. Define Harmonic function,
J. Find the Radius of convergance of T 7nzn,

4. Find the resldue of f(z) =e?atz=0,

SECTION -B

Answer any 8 questions from among the questions 5 to 14, Thess questions carry
2 marks each.

5. Give an example of a function which is differentiabla exactly at one point and
give its justification.

6. Verify Cavchy-Rismann equations for the function fiz} = 22,
7. Evaluate f | z | dz, where C is the line segment from orginto 1 + 1.
c

8. Find the Radius of convergencs of T (1 + i) (2= 3i)".

9z +i
z2(z* +1)

9. Find the residua of i{z) = atz=1i.

P.T.C.
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10. Find the Laurent's serigs expansion of f{z) = zlﬁsin z with center .

11. Btate Taylors Thearem. Find the Taylors series expansion of f{z} =
centered atz =0,

5

1+z

12. Give an example of a serles which I8 convargant bul not absolutely. Glve
justificatian.

13. State Laplace's Equation. Give an example of a real valued function which
satisfy Laplace's Equalion on the complex plane.

14, State Cauchy's inequality.

SECTION=-C

Answer any 4 questions from ameng the questions 15 to 20. These questions carry
4 marks each,

15, Prove that an analytic function of constant absolute valre is constanl in a
domain.

16, Evaluate the following :
1-i
al | z°d=
!
B-ani

b} J’ ez dz

Bixi

17. The power seties X a 2"converge at z =1 and divergs at 2 = — 1. Find the
radius of convergence of ¥ g 2"

1B. Slate and prove Residue Theorem,
19, Find an anahyic function f{2) = uix, vy} +iv (%, y), wharse uix, yi = xy.

20. State and prove tha theoram of conveargence of power ssries.
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SECTION - D

Answer any 2 questions from among the questions 21 to 24. These quastions carry
6 rarks each,

21,

22,

23.

24,

State and prove Cauchy — Risrmann equations.

a) Define singular point, isolated stngular point, remavable singutar point, pole
and assential singular point,

B Give an example of a non-isolated sirgular point.

a) State and prove Cauchy's integral formula.
El
F-

by Evaluate [ 7 dz, where G is the circle [ 2| = 3.

Give exarnples and justifications of power saries having Radius of
canvergenss 1 andg
a] Which diverge at every point on the circls of convergencs ?

b} Which doesn't diverge at every point on the circla of caonvargence ?
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VI Semester B.5c. Degree (CBCSS-Reg/SuppleAmprov.) Examination, April 2020
(2014 Admisslon Onwards)
Care Course in Mathematics
EB13MAT : MATHEMATICAL ANALYSIS AND TOPOLOGY

Time : 3 Hours Max. Marks - 48
SECTION — A

All the first 4 questions are compulsory. They carry 1 mark each.
1. If 7=[0, 4], calculate the norm of the partition »= {01, 1.5, 2, 3.4, 4.

2. Evaluate lim {f [x)} where fﬁ[ﬂ=ﬁ forallx = 0. ne .

3. Fiil in the blanks : The closure of set of all irrational numbers is

4. Write & paur o tapologies T, and T, on X = {a b, ¢} o that T wT, is not a
topology on X,

SECTION - B

Answer any B questions trom among the guestions 5 to 14, These questions
carry 2 marks each.

5. Show that every constant real valued function on [a, &) is in & [a, b].

6. State sgueeze theorem for Riemann integrability.
ul1 y
7. Find the valug of _I__rsgn{x} dx

& Prove that the sequence of functions, f (x) = : ne [ corverges uniformly on [0, 1]
9. State the Bounded Convergenca Theoram.

10. Define a metric spacse and write an example.

11. Prove that in a metric space each open sphere is an open set.

12. Give an example of a pair of subsets A and B of the real ling with usual
topalogy such that Int (A7 . Ink{B) = Int (A B},

13. Define subspace of a tapalogical space and show that itis a topological space.

14, |s the real ling = with the usual topology separable 7 Justity.
P.T.0.
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SECTION - C

Answer any 4 questions from ameng the questions 15 to 20, Theso questions
carry 4 marks each,

15. Prove thatiff: [a b] » 7 is cantinuous on [&, b], then f e @.fa, bl

16, State and prove compesition theorem in Riemann integrals. Daduce that it
f = la, bl. then |f| = #[a, b] and Ffl J:f

17. Prove that a power series Ya x™ is absolulely convergent if x < R and is
dwergent if [x = R {Hare R is the radius of convergence and assume that
0K e,

18, Showthat a subset F of a metric space is closed it and anly if its complement
F' 12 open,

i9. Prove that a subspace ¥ of 3 complete metric space X is complete if and only
if it is closed.

20, Prove thal in a topalogical space A = A0D(AY and A is closed if and only if
A DAL

SECTION-D

Answer any 2 questions from amoeng the questions 21 to 24, These questions
carry & marks each,

21. State and prove the Cauchy criterion far Riemann integrability.

22, Prove that if (f } is a sequence of functions in & [a. b] and {f ] converges
o+ i 41
uriformly on [a,b] to f, then fe fa. bl and { f =r|'|_r:f'l it

23. Show that in a complete metric space X, if {F }is a decreasing sequence of

non-empty closed subsets of X such that d{F ) — ©. than v, -F; containg
gxactly cne point. Give an example to show that the condition diF ) — 0
can not be dropped to abiain the resuit.

24, Show that a subset of 4 topological space is dense if and anly if it intersects
every non-empty open set.
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VI Semester B.Sc. Degree (CBCSS-Reg/Supple./improv.) Examination, April 2019

(2014 Admission Onwards)
CORE COURSE IN MATHEMATICS
6B10 MAT : Linear Algebra

Time : 3 Hours Max. Marks : 48

SECTION - A

All the first 4 questions are compulsory. They carry 1 mark each,

g 1

Give an example of a proper non trivial subspace of P(R), the vectorspace of
all polynomials with real coefficients.

A subset of a linearly dependent set can possibly be linearly independent.
Justify by giving an example.

The null space of the operator T : R? = R? given by T(a,, a,) = (a,, 0) is

. The number of linearly independent solutions of the equationx +y+2=0 is

SECTION - B

Answer any 8 questions from among the questions 5 to 14. These questions
carry 2 marks each.

5.

In any vectorspace V show that (a + b) (x + y) = ax + bx + ay + by for all
scalars a and b and all vectors x and y.

Let V = R® = R x R where vector addition and scalar multiplication are defined by;

(%,, %) + (¥, Ya) = (%, + ¥, %, + ¥,) and rlx,, x,) = (i, X,).
Is V a vectorspace over R 7 Justify.

Show that any intersection of subspaces of a vectorspace V is again a
subspace of V.

Let T :V = W be a linear transformation. Prove that N(T), the nullspace ol T,
is a subspace of V.

LetT:V — W be an invertible linear transformation. Use dimension theoram
to observe that dimV = dimW. P.T.O.
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10. Let V = Cla,b] be the vectorspace of all continuous real valued functions
defined over the closed bounded interval [a, b]. Describe the fundamental
theorem of calculus interms of linear transformations on V.

11, Find the values of & for which the following system of equations have non
zero solutions.
Ax+8y=0
2x +2y=0

12. Verify that the set of all characteristic vectors of a square matrix associated
with a fixed characteristic value X is a subspace of the respective Eucledian
space.

13. Use Gauss elimination to solve the system of equations :
2x+y+2z=10
Ix+2y+3z=18
X+ 4y +9z2=16

14. Use Gauss Jordan elimination to solve the system of equations :
2x+y+z=10
Ix+2y+3z=18
X+4y+9z=16

SECTION - C

Answer any 4 questions from among the questions 15 to 20. These questions
carry 4 marks each.

15, Define vectorspace and show that in every veclor space {~1) x is the additive
inverse of x.

16. Define a basis of a vectorspace. Give an example of a basis of M__,(R).

17. LetV and W be vectorspaces and let T : ¥ — W be linear. Then prove that T
is one to one if and only if N(T) = {0}.

18. Supposethat AX=Bhasa solution. Show that this solution is unique if and
only if AX = 0 has only the trivial solution.
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19.

20.

Test the following system of equations for consistency and solve it if it is
consistent.

X+ 2y +32=14

ax+y+2z=11

2x+3y+z=1

Find the largest characteristic value and a corresponding characteristic vector
of the matrix.

1 33
3 -5 3
6 6 4

SECTION -D

Answer any 2 questions from among the questions 21 to 24. These guestions
carry 6 marks each.

21.

22.

23.

24,

il § is a nonempty subset of a vectorspace V, then show that span (S) Is a
subspace of V and is the smallest subspace of V containing S. Under what
further condition S can become a basis of V 7

Let V and W be vectorspaces over a common field F and suppose that V has
a basis {x,, X,, . - ., X ). Prove that for any fixed vectors y,, ¥;, ... ¥, in W there
exists exactly one linear transformation T : V = W such that T(x) =y, for
f=1...0

Show that the matrix

0 0 1
A={3 10
21 4

satisfies Cayley Hamilton theorem and hence obtain A™.

Prove that
0 -2 -3
A=|4 3 3
o o0 1

is diagonalizable and find the diagonal form.
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VI Semester B.Sc. Degree (CBCSS - Reg./Supple./lmprov.)
Examination, April 2018
(2014 Admission Onwards)
CORE COURSE IN MATHEMATICS

6B11MAT - Numerical Methods and Partial Differential Equations

Time : 3 Hours Max. Marks: 48

SECTION - A
All the 4 questions are compulsory. They carry 1 mark each.
1. Give the condition for convergence in the General lteration method.
2. Complete the expression V=.... - E.
3. State Simpson's 1/3 rule of integration.

4. Give the (n + 1)" approximation step in Picard's method.

SECTION -B

Answer any 8 questions from among the questions 5 to 14. These questions carry
2 marks each.

5. Find an interval which contains the root of the equation 2x* = x* + x—6= 0.

6. Find a root of the equation log x — COs X = 0, where x is In radians, correct 1o
two decimal places, using Regula Falsi Method.

7. Using Lagrange's interpolation formula find the approximate value of
sin({x/6.).

X T4 wl2
y=sinx | 0 0.7071 1

=

P.T.0.
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8. Show that a[i] - 9Al-18g
| 949+ 1
8. Find the approximate value of [ sin xdx using trapezoidal rule by dividing the
o
range of integration into six equal parts.

10. The acceleration of a missile during its first 40 seconds of flight is given in the
following table. Find the velocity of the missile when t = 40s,

t(s) 0 10 20 30 40
a(mis?) | 30 | 31.63 | 33.34 | 3547 | 37.75

11. Write the formula for Runge Kutta Method of order 2.

12, Giveny =x—-y?and y{0) =1, find y(0.1) using Taylor's series method, correct
to two decimal places.

13. Give the Fourier series solution of the one dimensional heat eguation, with both
ands of the bar kept at temperature 0 and the initial temperature function along
the bar is f(x).

14, Solve the equation U, = 0 where u is a function of x and y.

SECTION -C

Answer any 4 questions from amang the questions 15 to 20. These questions carry
4 marks each.

15. Find a root of the equation 2x = COS X + 4. where  is in radians, correct to two
decimal places, using General iteration method.

16. Prove that A + V = E—E_
Vv A
[F
17. From the following table find %% and d—}::atx.:a-ﬁ.

X 2 2.5 3 3.5 4
y 12 | 20125 | 32 | 48375 | 70
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2
18. Given the differantial equation dy L , with y(0) = 0, use Picard’'s method
to find y when x = 0.5. dx y* +1

19. Use modified Euler's method to the equation 8y = {+ .4"1_.7 y(0) = 1 to find y(0.2)
using three iterations taking h = 0.2. dt

Z
20. Determine the solution of the heat eguation % =¢f -E-a_.x—g. where
']

u(0, t) =0, u(l, 1) = 0 and u(x, 0) = x, I being the length of the bar.

SECTION-D

Answer any 2 questions from among the questions 21 to 24. These questions carry
6 marks each.

21. a) Use Newton Raphsan method to find (- 10)", correct to two decimal
places,

b) Find a real root of x* — 3x — 5 = 0 using Bisection method.

22 Values of x (in degrees) and sin x are given in the following table :

X 15 20 25 30 a5 40
y=sin x | 0.2588 | 0.3420 | 0.4226 | 0.5 |0.5736]| 0.6428

Determine the value of sin 38° using Newton's backward difference interpolation
formula.

23. Use Fourth order Runge-Kutta method to the equation & t+y, with
y(0) = 1 to find y(0.1) and y{0.2), at '
24. Find the solution u(x, t) of the wave equation with initial deflection
X X it0D<x<
L
f{x) =
2K

L
el [l i = <
L{L X) Ec:

and initial velocity 0.
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VI Semester B.Sc. Degree (CBCSS-Reg./Supple./improv.)
Examination, April 2019
(2014 Admission Onwards)
CORE COURSE IN MATHEMATICS
6B12 MAT : Complex Analysis

Time : 3 Hours Max. Marks : 48

SECTION - A
All the first 4 questions are compulsory. They carry 1 mark each.

1. Write the polar form of the complex numberz =1+ i, using principle value of
the argument.

o \Write the triangle inequality of complex numbers.
4. Find the Radius of convergence of Tn 2"

4. Give an example of a function having a simple pole at origin.

SECTION - B

Answer any 8 questions from among the questions 5 to 14. These questions carry
2 marks each.

5. Verify Cauchy-Riemann eguations for the function f(z) = 23,

&. Does there exist a function in the complex plane which is analytic exactly at
one point ? Give justification.

7. Evaluate | e"dz, where Cis the line segment from origin to 1 +1.

8. Evaluate jc ﬁ dz, using Cauchy's integral formula, where C is the circle

12| = 2.
P.T.0.
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9. Find the radius of convergence of Em-r (z-3i)".

10. Find the Laurent's series expansion of (z)= :aj v about z = 0 in the region

OD<lzl<1.
11. Find the residue of f(z) =cotzatz =0.

12, State Taylors Theorem. Find the Taylors series expansion of f(z) = e* centered
atz=0.

13. Define Essential singularity. Give one example of a function having essential
singulanty at z = 0.

14, Give an example of a series which is convergent but not absolutely. Give
justification.

SECTION-C

Answer any 4 questions from among the questions 15 to 20. These questions carry
4 marks each.

15. Prove that an analytic function whose modulus constant is constant in a
domain.

16. State Cauchy's

whare C : = |z| = 1.
17. State and prove Morera's Theorem.

18. State Cauchy-Hadamard formula for Radius of convergence. Using this Evaluate
n
the radius of convergence of Z[ E] (z-30)".
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189. a) State Laurent’s Theoram.

1
b) Find the Residue of f(z)=ze*with center 0.

20. a) State comparison test for convergence of a series.

b) Discuss the convergence of the series E-?':'%z".

SECTION-D

Answer any 2 questions from among the questions 21 to 24. These questions carry
6 marks each.

21. a) Define Analytic function.

b) Give an example of a function which satisfy Cauchy-Riemann eguation at
origin but not analytic at origin and justification.

29 State and prove Cauchy's Integral formula.

23, Give examples and justifications of power serieses having Radius of convergence
1 and

a) which diverge at every point on the circle of convergence
b} which doesn't diverge at every point on the circle of convergence .

24. State and prove Residue theorem.
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VI Semester B.Sc. Degree (CBCSS - Reg./Supple./improv.)
Examination, April 2019
(2014 Admission Onwards)
CORE COURSE IN MATHEMATICS
6B13MAT : Mathematical Analysis and Topology

SECTION — A

All the first 4 questions are compulsory. They carry 1 mark each.

1.

x
. Find the radius of convergence of E"n* :

Define the Riemann sum of a function f : [a, b] =+ R corresponding to a tagged
partition P = {([x—1 %], };»':ﬂ.

]

State True or False: The subspace (0, 1] of & with usual metric is a complete
metric space.

Suppose that T is the discrete topoiogy on X ={a, b, ¢, d} and A = [b, c}. Then
find Int(A).

SECTION - B

Answer any 8 questions from among the questions 5o 14. These questions carry
2 marks each.

5, Iff e Afa, bl and |f{x) | =M forallx e [a, b], then show that U:i

< M(b - a).

6. Show that Thomag's function, f : [0, 1] — & given below is Riemann integrable

over [0, 1].

0, when x is irrational
fx)=1{ 1 whenx=0

1 m, . )
—. when x = — is rational and is in the lowest form .
Ln n

P.T.O.

Max. Marks : 48
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10.
11.
12.

13.

14

Prove that if f and g belong to R[a, b], then the product fg belongs to Ra, b].

Test the uniform convergence of the sequence of functions, f (x) = E. nel on
[0, 11. -

Prove that if a sequence of continuous functions (f,) defined on A c R converges
uniformly on A to a function f, then f is continuous on A.

Show that in a metric space each open sphere is an open set.
Describe the Cantor set and show that it is closed in R.

Prove that if a convergent sequence in a metric space has infinitely many distinct
points, then its limit is a limit point of the set of terms of the sequence.

Prove that in the class of all topological spaces the relation, ~ defined by X ~ Y
iff X and ¥ are homeomorphic is an equivalence relation.

Is the union of two topologies on a set a topology 7 Justify.

SECTION-C

Answer any 4 guestions from among the questions 15 to 20. These questions carry
4 marks each.

15

18.

17.

18.

19.

20.

Show that if f : [a, b] — & is monotone on [a, b], then f e A [a, b].

4 sinyt

Using the substitution theorem evaluate !'1 7 dt.
1“
State and prove Cauchy criterion for uniform convergence.

Show that in a metric space X any finite intersection of open subsets of X is open
in X. Give an example to show that in a metric space, a countable intersection
of open sets need not be open.

Define the closure of a set in a metric space, give an example and show that
closure of a set A is the smallest closed set containing A.

Letf: X — Y be a mapping of one topological space into another. Show that f
is continuous if and only if ' (F) is closed in X whenever F is closed in Y.
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SECTION-D

Answer any 2 questions from among the questions 21 to 24. These guestions carmy
6 marks each.

21. Prove thatiff, g: [a, b] = & are Riemann integrable on [a, b], then f + gis also
integrable on [a, b].

22, Ift,:[a,b]— R are Riemann integrable over [a, b] foreveryne Mand L1,
converges to f uniformly on [a, b], then show that f is Riemann integrable and

b —
[ =258,
23, If {A,}is a sequence of nowhere dense subsets in a complete metric space X,
then prove that there exists a point in X which is not in any of the A.s.

24 Let X be a non-empty set and C be a class of subsets of X which is closed
under the formation of arbitrary intersections and finite unions. Prove that there
gxists a topology on X such that the class of all closed subsets of the space X
coincides with C.
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VI Semester B.Sc. Degree (CBCSS - Reg./Supple/improv.) -
Examination, April 2019
(2014 Admission Onwards)
CORE COURSE IN MATHEMATICS
6B14 MAT : (Elective — A) : Operations Research

Time : 3 Hours Max. Marks : 48
SECTION - A
All the first 4 questions are compulsory. They carry 1 mark each.
1. Define positive semi definite quadratic form.
2. Define the term feasible solution of a linear programming problem.
3. What is an unbalanced transportation problem ?

4, Define two person zero sum game.

SECTION - B

Answer any B questions from among the questions 5 to 14. These questions
carry 2 marks each.

5. Show that S = {(X,,X5) : X] + %2 < 4} is a convex set,

6. Write the quadratic form x? + 2x2 — 732 — 4x;x, + 3XX3 — 5x,X; in the form XTAX.
7. Obtain all basic solutions to the following system of linear equations

X, + 20, + %, =4 2% +%,+5%,=5
8. State the general LPP in the standard form.

P.T.O.
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9.
10.
11.
12.
13.

14.

Give a mathematical formulation of the transportation problem.

Explain loops in transportation tables.

Explain the ditference between transportation problem and assignment problem.
What is no passing rule in a sequencing algorithm ?

What are the properties of a game 7

Explain the concept of value of the game.

SECTION-C

Answer any 4 questions from among the guestions 15 to 20. These questions
carry 4 marks each.

15.

16.

¥7.

18.

18.

20.

Prove that the set of all convex combinations of a finite number of points
S — R" is a convex set.

A firm manufactures two types of products A and B and sells them at a profit
of As. 2 on type A and Rs. 3 on type B. Each product is processed on two
machines G and H. Type A requires 1 minute of processing time on G and
2 minutes on H: type B requires 1 minute on G and 1 minute on H. The
machine G is available for not more than 6 hours 40 minutes while machine H
is available for 10 hours during any working day. Formulate the problem as a
linear programming problem.

What are the methods for finding initial basic feasible solution of the
transportation problem 7 Explain any one.

Describe a method of drawing minimum number of lines in the context of
assignment problem.

What are the main assumptions made while dealing with sequencing problem ?
Find the saddle point of the payoff matrix.

1 -3
2 5
1. B

[ Y "
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Answer any 2 questions from among the questions 21 to 24. These questions

carry 6 marks each.

21. Solve using simplex method :

23.

24.

Maximize £ = 5x, + 3x,

Subject to 3x, + 5x, <15

Sx,+2x,=10andx, 20, x,=0.

Describe MODI method in transportation problem.

Solve the following assignment problem ?

1 2
A 49 60
B 55 63
c 52 82
D 55 &4

3
45
45
49
48

4
61
61
68
66

Solve the following 2 x 3 game graphically.

Player B
11
8 5 2

Player A [1

3

|




A K20U 0131

Reg Ne. ! s e e e

Name : .o et

VI Semester B.Sc. Degree (CBCSS - Reg/Supple.Amprov.)
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CORE COURSE IN MATHEMATICS
6B14MAT (Eleciive A) : Operatlons Research

Time : 3 Hours Max. Marks : 48

SECTION - A
Alf the {irst 4 questions are compulsory. They carmy 1 mark each.
1. Defing globai minfmum of a function f{x).
2. What do you mean by degeneracy in a linear programming problem ?
3. What is assignment problem 7

4. Define saddie peint of 2 game.

SECTION — B

Answsr any 8 questions from among the questions 5 to 14, Thass questions carry
2 marks each,

5. Shaw that the function f({x,.x, )= x2 +x2 is a convex function over ail of B2,

5. Determine whether the quadratic form 235 + B —Bx,x, 15 positive dafinite or
negative definite,

7. Defing the term basie solution. How any basic sofutions are there fo a given
system of two simultansous linsar equation in four unknowns 7

8. State the generaf LPP in the canonlcal form.

9. Explain least cost mathod to solve transportation problem for an Initial solutlon.
P.T.0.
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10, What iz degeneracy in transportation problems ?

11. Give two applications of assignmeant problem.

12. Define 1he sequencing problem with n jobs and two machines.
13, What assumptions arg made in the theory of games 7

14. Explain the dominancs propsrty in game theory.

SECTION - C

Answar any 4 questions from among the questions 15 to 20, These questions
carry 4 marks each.

5. Lat f{x} be a convex function on a convex set 5. Prove that fix) has a losal
mirimum on 5, then this local minimur is also a global minimum or 5.

o3

Solva graphically Max £ = 80x, + 55x,
Subject 10 4x, +2x, = 40
2y, 4+ 4%, 232 %, =01 =4

17. Obtain an initial basic feasibile sclution to the following transportation probiem :

D E F G availabla
F. 11 13 17 14 FE0
B 16 18 14 10 300
c 21 24 ig 10 400

requirament 200 225 275 250

18. Show that the optimal solution af a assignmant problem 1s unchanged if we
add or subtract the same constant to the entrias of any row or celumn of the
cast matrix.

19, Explain the sequencing problem with n jobs and k machines.

20. Explain the graphical method of solving & game.,
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SECTION - D

Answer any 2 gusstions from among the gquestions 21 to 24, These questions
carry 8 marks each.

21. Define the dual of a lingar programming problem, Prove that the dual of the
dual is the primal.

22 Balve the following transportation prob'am,

X Y 2 Avallabllty

A S0 30 220 1

B 2 s 170 3

c 250 200 5 A
requirernent & 2 2

23. Explain the Hungarian method to solve an assignment problem.

24. Describe the procedurs to solve any 2~2 two person zero sum game without
any saddle point.




