1B5N23470

Time:

PR R TS U )

ek b
N = O

13.
14.
1:5:

16.

17.

1.
19;

20.
2.
22,

23,

L

(Pages : 2)

............
.............

..........................

ODE
November 2023

FAROOK COLLEGE (AU'['ONOMOUS), KOZHIK

: c ¥ . . -

BMT5B05 — Abstract Algebra
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Fifth

2 % hours
Max. Marks: 80
PART - A

(All qlfcstiuns can be attended. Each questions earries 2 marks.)

True or false : Cancellation law holds in Zylustify y
Findp(306).

our answer,

Find the number of elements of 7.

True or false : The product of two cycles is a cycle. Justify your answer,
Delinc the order of a permutation in S,

Define the order of a group. Give an example of a finite group.

Find a subgroup of Z.

Explain the Klein- four group.

Find all the generators of Zyy.

. Deline group isomorphism.
. Give an example of a group homomorphism.

. Deline normal subgroup of a group G.

Write a subring of Zy,.
Define commutative ring,.

True or false : Every integral domain is a field.
(Ceiling : 25 Marks)

- PART - B
(All questions can be attended. Each questions carries 5 marks.)

Show that the congrucnce class [a], has a multiplicative inverse in Zgq if and only i

(a,n) =1.

Show that every non zero clements of Zy which are relatively prime (o n has a

multiplicative inverse.
If (a,n) = I, prove that a?™ = [(mod n).

If o and are disjoint cycles, prove that ot = Td. |
Prove that any permutation in S, (n=2) can be written as a product of transpositions.
Prove that any group of prime order is cyclic.

} R TS evelin that Gz is
somorphism of groups and if G is cyclic, then prove that Gz

If ©:G— G isani

also cyclic.

o X iclo Zox Za -
Show that the mulliplicative group Zg 51SOTEOI GO A

e 18 Marks)



PART - C

(Answer any two questions. Each questions earrics 10 marks.)

74. Prove that every permutation can be written as a product of disjoint cycles,

25. Let a be an element of the group G.Then prove that

(a) If a has infinite order, then A" for all integers k# m.

(b) If a has finite order, then &* = e if and only iforder of a divides k.

(¢) If a has finite order o(a) =n, then for all integers k,m we have a“=a™ if and only

if k=m (mod n).
26. Prove that every subgroup of a cyclic group is cyclic.
27. If G, and G, are groups and if @ G~ Gaisa homomorphism with K = Ker(®), then

prove Lhat G,/K =D0(G,).
(2x10=20 Marks)



B

1B5N23471 (Pages : 2)

.........................

Name:

.........
...................

FAROOK COLLEGE (AUTONOMOUS). KOZHIKODE

Fifth Semester B.Se Mathematics Degree Examination, November 2023
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ime: 2 ' hours
Tur Max. Marks: 80

! Section A
All Questions can be attended. Each question carries 2 marks. Ceiling 25 marks

1. Define an Uncountable set and give an example for uncountable set

2. Ifa#oandbinR are such that a.b = 1, then prove that b = -
a

3. Let ab.c be elements of R and if'a > b and ¢ >0, then prove that ca >cb

4. Write the set of real numbers x satisfying x> 3x + 4

5. Leta e R. If'x belongs to the neighborhood Vg (a) for every & > 0, then prove that x =a
6. IfS={ ﬁ - ;i—t ‘n,me N}, find InfSand Sup S

7. Define Nested Intervals and give an example for Nested inlervals

8. Using the definition of limit, prove that lim,, _4:,_,_(?-31—'1) =2 .

9. Define subsequence of a sequence. Give an example of unbounded sequence that has
a convergent subsequence
10. Prove that Cauchy sequence of real numbers is bounded

[1. Let the sequence X = (xy) converges (0 X. Then prove that the sequence ( Ix,| ) of

absolute value converges to [x|

12
12. Find the modulus of a complex number (1 — i)

(44 5i)+ 283
Mediak) Snes i

13. Find the real Bﬁﬁ of N

s
l4. Define Opex{ subset of the complex plane

15. Find the polar form of a complex number z = -2+2iN3



Section B

All Questions can be attended. Each question carries S marks. Ceiling 35 rks

17.
8.
19,

. Let S be a nonempty subset of R that is bounded above, and let a be any nume

I'in R
Definethea+S={a+s:seS}. ProvethatSup(a+S)=a+Sup§

State and Prove Cantor’s theorem

Prove that the set of real numbers is not countable by using Nested Interval Property

\ \ o _ Tt =1 CoT {5 2 SN
Let (x,) be a sequence of positive real numbers such that L = lim ( = ) EXiStS. Proye

~——

that if L < 1, then ( x, ) converges and lim (x;,) =0

. Prove that every Contractive sequence is a Cauchy sequence and therefore is

convergent.

. Find the two square roots of V3 + i

=

. Find an upper bound for | ———| if |z| =2
Z* =521

: - : g ; : z+1
. Describe the set of all points z in the complex plane that satisfy the equation | — |=4
z-1

SECTION C
Answer any Two Questions. Each question earries 10 Marks. 20 Marks from this sectio

. Prove that there exists a positive real number x such that x2= 2
. State and prove Monotone Subsequence theorem
< : Y
26. 1f ¢ =0, then prove that lim (¢n )=1 =
27,

(a) Prove that ||z, | — |2,|| < |z; + 2, |

(b) Describe the set of points z in the complex plane that

satisfy the equation
e=tlj= 21}
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Time Max. Marks: 60

Section A
All questions can be attended. Each question carries 2marks.

1. Use Biscction melhod to find p, for f(x) = x® —x — 2 = 0,on [1,2].
Determine all fixed points of the functionf (x) = x.

Use Newlon’s method to find p, for f(x) = x* — 6 and py = 1. _
Let f(x) = e* — x — 1, then show that f has a zcto of multiplicity 2 at \/ ={.

AT D

Determine the coeflicient polynomialsLq(x), L, (x) and L, (x) through the nodes x, = 2,
x, = 2.75,and x; = 4.
6. Determine the interpolating polynomial denoted Py 5 4(x) for f(x) = e* with
Xo=1 % =22 =3,X% =0.
7. Write the Newton Forward-Difference formula and Backward-Difference formula.
8 Use the forward difference formula to approximate the derivative of f(x) = x Inx al
xo = 8.1 using h = 0.2.

dxz using Trapezoidal rule, with . = 6.
1+x 53

9. Evaluate foﬁ
10. Show that £(t,y) = t%y + 1 satisfies the Lipschitz condition on the interval
D =((t,y) /0<t< land — <y < ™).

= is well posed on
11. Show that the IVP % =y—tt+1, 0stS 2, y(0) = 0.5, is well pose

D={(ty/0st<2 and — o0 <y < o},

12. Write the formulae for Adams-Bashforth Two-Step and Three-Step Explicit Methods.

(Ceiling ... 20 Marks)



Section B
All questions can be attended. Each question carries Smarkg,

13, Use a fixed-point iteration method to determine a solution accurate (o Within 19
. LISE 3

Or
v4_—3x2—3 = Don[l,2]. Usepp = 1.

14, Find the first three estimates for the equation x* — 2x — 5 = 0 by the secant method using x, =

and x; = 3.

5. Using Lagrange’s interpolation formula, calculate f(10) from the following table,

% 5 6 9 11
f(x) 12 13 14 16
16. Find y(5) using Newton’s forward differences interpolation formula from the following table.
x 0 10 20 30 40
y 7 8 32 48 85 |

: : 2 '
17. Use the Composite Simpson’s rule to approximate the integral I L XInxdx, n=4,

18. Approximate f:(x“ + 1) dx using Gaussian quadrature with n = 3.

19, Use Taylor’s method of order two to approximate the solution for the initial-value

problemy’ =1+ (t-y)%,2 <t < 3,y(2) = 1, with h = 0.5.

(Ceiling ... 30 Marlks)

) Section C
Answer any ONEquestion.

20. (n) Use method of False Position to find the solution accurate to within 10~
TRE= e i T o)

(b)Use Neville’s method

2for

to obtain the approximations for Lagr
of degree three (o approximate f(8.4) ir

f(8.1) = 1694410, £ (8.3) =

ange interpolating polynomial

17.56492,(8.6) = 18.50515, £(8.7) = 18.82091.
21. (a) What is Y(1.3) for the equation + 2xy?
dx

. Y*=0withy(1) = 1 using Euler's method with
stepsizeh =01,

(b) Use fourth order Runge-Kuita method (o fjpg

¥(0.2), given that & = ¥2=**
dx  y24x?

with
y(0) = 1. Choose h = g2,

(1x10=10 Marks)
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Session A

All questions can be attended. Each question carries 2 marks.

1) Draw and shade the following subset of R?
a) A bounded convex polyhedral subset
b) A polyhedral convex subset having no extreme points
2) Represent the following linear programming problem in canonical slack form.
Maximize P(x,y) = 20x + 15y !
Subjectio 2x—y <3, x+2y <5 x+y=21 andx,y=0
3) Prove that in a maximum basic feasible tableau, the basic solution is 2 feasible solution.
4) Prove that the constrained set of the following LPP is unbounded.
Minimize g(x,y,z)=2x—y+z
Subjectto x+y+z<5.
2x—3y—z2>3
xivZie ()
5) Construct the tucker tableau of the LPP.
Maximize f(x) = 3x + 2y
Subjectto 2x+y = -1, x—2y20 x20
6) Define a minimum basic feasible tableau and give an example.

7) Find the basic solution of the tableau.

e =L
“1/2 372 15/2 =-tA
= Sl =

12 12| 252 |=%

_100 50 | -2500 | =F




8) State the dual maximization problem of the following problem
Maximize f(x1, X2, %3) =X + X2 — X3
Subjectto x; —X; +X3 = =1
—xX —Xtx=1
X+ +x3 <1
Y, X720
9) Convert the following non canonical tableau into canonical form by applying pivot

transformation.

@

T =
-3 -1 [ -15| =-t,

153 0} =f

10) State Von Neumann Minimax Theorem.
11) Write the Hungarian algorithm for solving assignment problem.

12) Using The Northwest-Corner Method, obtain an initial basic feasible solution of the
transportation problem given below.

7 2 4110
10 5 9120

7 3 5130
20 10 30

Session B

by sketching the constraint set.
Minimize g(x,y) = 5y + 2y
Subjectto x + 3y = 14
2x+y>8
Xy =20



' e the following ¢ i . _
H_)Sol\g tl g canonical linear Programming

11 215
y |3 1] 2
-1 114 8| O

Ss1 Sz g

problem by

using simplex algorithm.

5) Verify the duality equation for the following dual canonical tableau.

XI xz -1 .
vy 1 2 =t
v,| 4 5 6 ==ty
-11 7 8 9 (=f
= 5.] = 52 =g

16) Solve the following tableau.

x ¥y @ -1 |
1 ‘1 1] 3| ==t

01 21D =

11 0| 1| ==t

she B 0 f

17) Using domination, reduce the following matrix games as far as possible and form the game

tableau. ,
I
2 104 2
1 2018
INE=0 - G3e=0
3 =3 5]
B 2rca e

18) By applying VAM, find a basic feasible solution of the following {ransportation problem

7 2 4 10
10 5 9 20
= 3 5 30




Session C

Answer any one. Question carries 10 marks

ing problem

using this solve the transportation problem.

20
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Time: Zhours
i Max. Marks: 60

Section A
All questions can be attended
Each question carries 2 marks

1. Sketch the curve represented by x = ¢,y = t2.

2. Find%Zifx=¢t2—4,y=t3 -3t
dx? ! :
3. Find the representation of the point (~1,1) in polar coordinates.
4. Find parametric equation for the line passing through the point Py(—2,1,3) and
parallel to the vector v = (1,2, =2).
5. Identify and sketch the surface 4x — 3y* — 12 z* = 0.
6. Find an equation in cylindrical coordinates for the surface 9x2% 4 9y? + 42% = 36

7. Find a vector function that describes the curve of intersection of the cylinder x* +
y2 = 4 and the plane x +y +2z = 4.

8. Find 7(t) satisfying the condition r'(t) = 20+ 4tf — 6t2k;r(0) =1+ k.

0. Define curvature and the curvature of the graph of a function.

10. Define level curve and sketch a contour map for the surface f(x,y) = x* + ¥2.

. 1 -
{1. Determine whether the function flx,y) = o is continuous.

12. Compute fyzy and fxz i f (x,,2) = xe¥?.

(Ceiling 20 Marks)
Section B

All questions can be attended

FEach question carries 5 marks

a sphere of radius 1 is dmr,

losed by the cardioid 7 = 1+ cos@.

he line of intersection of the planes defined by

13. Show that the surface area of
14. Find the area of the region ene
15. Find parametric equations for t

3x—y+22=1and 2x+3y—z=4%

) = cast i+etj+ Jt It satisfying the initial

16. Find the antiderivative of r'(t
condition (@) =i+2 + 3k.

~x? i ¢ is zero.
17. Find the point on the graph of ¥ %% o which the curvature

=@



r and normal scalar components of acceleration of the

3k at any time L.
ous second-order partial derivatives ang let

18. Find the tangential scala
particle r (t) = ti + t*f +t
19, Ifw = f(x,y), where f has contmu

y=r2+standy =275 then fnd ﬂrz
(Ceiling 30 Mapyg,

Section C
Answer any one question ™

1 :
20. (a) Find the curvature of the parabo lay = szat the points where x = 0 and x =

1.
(b) Find the points where the curvature is largest.

21, The productivity of a country is given by the function f (x,y) = 20 x3/4 y1/4,
where xunits of labor and y units of capital are used.
(a) What are the marginal productivity of labor and the marginal productivity of
capital when the amounts expended on labor and capital are 256 units and 16 units
respectively?
(b) Should the government encourage capital investment rather than increased
expenditure on labor at this time to increase the country’s productivity?

(1 X 10 = 10 Marks)
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Time: Zhours
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Section A
All questions can be attended.

Each question carries 2 marks.

1) Write the equation of line having slope 7 and that passes through (xy, y).

S 201 h
2) Findx, y, p, g if [p q]_[—l U]'

1 5 -1
3) Find the transpose of the matrix[s 8 1].

-4 6 2
4) Define slack variables.
5) Define a linear function.
§)) Find the slope of a horizontal line.
7) Define least square line.
8) FindA- BifA= [g ? é]and p= [; g 1 .
9) Define basic feasible solution in a linear programming problem.

10)  Graph the inequality 2x - Jy<12.

: 1l 0 [6 5 O]
11)  Find the order of the malrix |5 :
12)  Find f{2) if fix)=3x+7.

(Ceiling 20 Marks)



13)

14)

15)

16)

17)

18)
19)

20)

21)

Section BB
All questions can b.c atten‘(ll:ltl;.
Each question carrics 5 mi

f the line that passes through the point (3, 3) and is paralle] (, the
: tion of the
Find the equa

line 2¢+5y=4

Al -:?S]andfi’:[l ‘1) 11]
Find 4B given A = [_72 - 3
Graph the feasible region for the system
2x - 5p<10
x+2y<8
x>0
> U,
Wri: ;h: dual of the standard linear programming problem
Minimize w = Ty, + 5y2 + 8y3
subject to: 3y + 2y ty32 10
4y + 51> 25
with 20, y» 20, 13 20.
Solve the linear programming problem graphically
Maximize z = 3x-+4y.
subject to Nty<d
—xt+2y< 4
x20,y20
Describe Echelon method of solving a linear system.,

Write the standard form of Maximization problem.
(Ceiling 30 Marks)

Section C
Answer any one question,’

(@) Find 4" if 4= g !
(b) Graph the liney= -3y

Use Gauss-Jordan metho
x+5z=_q +y
Ix+3y = 10 + 2
Xt3y+2z=5

d to solve the System

(1x 10 = 10 Marks)



