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Paper — III : RING AND LINEAR ALGEBRA
MAXIMUM MARKS : 30

ANSWER ALL QUESTIONS

Explain about Cancelation law in a ring R.

Hoohsw R & 576356 Tryahanmn D3Boyw.

Show that a field has no zero divisors.

SN BIgeeess BP0 PR,

Show that homomorphic image of a ring is a ring.

SOADBL B0E), FSIHE® (HBD02)H500 2.8 JOADEOD BICY).

Show that the homomorphic image of a commutative ring is a Commutative.

2.8 DA00D HOOLPAS F0BIHS® 588000, &8 DAHFAD HOODEIA wSIT°H0.

Show that the vectors (1,1,0,0), (0,1,-1,0), (0,0,0,3) in R* are linearly independent.
R* & (1,1,0,0), (0,1,-1,0), (0,0,0,3) &0 2302 RegeS0(85:50) w506,

Define Linear transformation of a vector space V(F) into Vector space W(F). Give

an example of linear transformation.

20 HBIBDD (‘Otﬁsé’.)oiso&. (V(F) » W(F)) 2woe S85835 2.8 em"KPée@D;&D&.

5 6 8
Find the characteristic roots of the matrix [0 7 2]
0 0 4

5 6 8
[0 7 2] So°|BE Boo), P B0 S8 0.
00 4

Show that the matrix A = [i 3] is diagonalizable matrix.

A=[; 3]sm@se 2580 3mB% e srs0l.
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ANSWER ALL QUESTIONS

1. (a) Prove that Q(\/i) = {a+%} is a field with respect to addition and
multiplication of numbers.

by2

Bogse Jo5e, Hease83008° Q(vV2) = {a + e

2.8 00 SIeHI0.

(b) (@) Define Kernal of a homomorphism on rings.
(1) State and prove fundamental of homomorphism on rings.
(1) DOADH J0EIIS §6&(’5 (@oégsﬁw) A ABDOYI0.
(i) DO0LrO JBIIBOY  (DELE ?\)z%"oeésﬁ.n (Fundamental theorem) &
25909, AETD0wH00.

2. (@) (@) Prove that the set of all ordered n—types over a field F is a vector space.

(11) Prove that a system consisting of a single non-zero vector is always
linearly independent.

@ F é@oé N 98O S0 IBB0STT0 9HH0L) HIPH0k.
() a3a¥ %I"fbeseéé L 2ePIeSo|Eg DB béo)éoxﬁ);éé’) SeHok.

(b) @) Express the vectors a« = (1,—2,5) as a linear combination of vectors
el = (17171)7 eZ = (17273)7 63 = (27_171)

(i) Show that the mapping T:V,(R) - V3(R) defined as T(a,b) = (a + b,a —
b,b) is a linear transformation from V,(R) into V3(R). Find the range,
rank, nullspace and nullity of T.

()  a=(1,-25) e 8% e; = (1,1,1),e; = (1,2,3), 208050 e; = (2,-1,1)
DB 20VeFHOAICHKOT® [FP0N0G.
() T:Va(R) - V5(R) Lbﬁ)oiﬁi)& T(a,b) = (a+b,a—b,b) :Jeﬁs:)‘g, T
20erBBS BB
Sr508¢. T B, T, D89G §%3, H05GT> Weargosoedo LBAH H838D
5% B08%) 0.



(b)

(a)

(b)

(i1)

@)
(i)

(@)

(i)

@)

(i)

@)
(i)
@)
(i)

@)

(i)

@)
(i)

State and prove Cayley—Hamilton theorem.

1 -1 3 6
Find the rank of the matrix4A=|1 3 -3 —4

5 3 3 11
39 - 2209 JEposBndy [H590 dErDosod.

1 -1 3 6
1 3 -3 —4
5 3 3 11

A= 2 AoB5 By, 573 508°) od.

2 -1 1
Find the characteristic equation of the matrix A =|-1 2 —1] and
1 -1 2
verify that it is satisfied by A.
31 1
Find A l'ifA=|2 4 2]
1 1 3
2 -1 1
A=|-1 2 -1 D oOE Bwg, oERE IWEBEadvD E08° 08, s
1 -1 2

SPEESE DWEOLEIHN A D03 SROEA SrHod.

2 SRS 8% 06

State and prove Cauchy—Schwarz's inequality.

State parallelogram law.

% - B @RS JEROSBVRD (HID0D AETVOWBN.
PN Salelaled éeﬁ)éoa&o DFODORD (23°AT00.

Define Jordan curve.

Apply Gram—Schmidt process to obtain an ortho—normal basis of R3(R)
from the basis {(1,0,1), (1,0,-1), (0,3,4)}.

£ HBox DDoBos.
R3(R) e9080°500 @Boo¥), {(1,0,1), (1,0,-1), (0,3,4)} e55°0°0%0, (o0 — 2, &
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Construct finite forward difference table for the function y = x3.

y=x3 (55001708 5B HE KD S5Emgd S35 DGoI0s.

X
x . Ee
AZeX

Prove that e* = (AFZ) e

¥ = (A—z)ex BT 99 D85 D0308.

E AZeX
If up=3,u; =12,u, = 81,u; = 200,u, = 100,us = 8 find the value of A%u,.
Uy = 3,u; = 12,uy; = 81,u3 = 200,u, = 100,us = 8 @00D A%y, V3D gmg‘*bo&.
Prove that u = 1 + ié‘z
p=1+762 o d&rDo3os.

Explain Iteration method

BB HEBD DdBood.

Write Everrtt's formula

DGy @) Ao

Explain Simpson's %!t rule.

?\)0305‘3 %th pule D DS5B0S0E.

Explain Matrix inverse method.

BB DS DD DBoBos.
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1. (a) (1) Construct backward difference table from the data. Assuming third
difference to be constant, find the value of sin 25°.

sin 30° = 0.5000, sin 30° = 0.5736, sin 40° = 0.6428, sin 45° = 0.7071.
(i) Evaluate (1) A2Ex3® (2) (E + 2)(E — 1)(e* +x).
i) (808 BToFHNR SIBIROY, BE KD HgErgd HEIED BB, B0’
3 3 S5Emged) Qo080 @E™D sin 25° Dewdd 88%,08.
sin30° = 0.5000, sin 30° = 0.5736, sin 40° = 0.6428, sin 45° = 0.7071.
i) (1) A%Ex® (2) (E+2)(E - D(e* +x) Devdoin §008° 08

(b) (@) State and prove Lagrange's interpolation formula.

(i) Using divided difference table, find f(x), which takes the values
1,4,40,85atx =0,1,3,4.

(i) Brrod ©osBEd S (HHD0D Ardosod.

(i) x=0,1,3438 f(x) = 1,4,40,85 008, Vgreades S350 I8 Teeoe f(x)
£208° oé.

2. (a) State and prove Gauss Backward Interpolation formula.
R @0SBES e @ed) (93209 ETD0B0d.

(b) (@) Use Sterling's formula to find y, given that y; = 525, y¢s = 4316, y;; =
3256, Vie = 1926,y21 = 306.

(1) Find the value of y;5 using Bessle's Formula if y;q = 2854,y,, = 3162,
Y1 = 3544, 2, = 3992.

(i)  RBoR A ey &SRR, ¥, Dens (808 Devde Trgo® §308° o0&

y1 =525,  ys=4316,  y;; =3256,  yis=1926,y,, = 306.

(i) yi0 = 285414 = 3162,y15 = 3544,y,, = 3992 ®owd, By WrER)
&5BIR0D



(b)

4. (a)
method.

Using Romberg's integration, Calculate | o%ﬁdx Correct to 4 decimal places.

U°ozo§ DAITCEO fo%ﬁdx d 4 decimal @(;FJ"G)@S’S Calculate daHoé.

1

Evaluate f01 V1 + x* dx using Simpson's %' rule.

f01 V1 +x dx £ 203y0y % rule egoe $08°, 0é.

(i)  Find a real root of the quation x> — 3x + 5 = 0 using Newton's Rapson's

1
(x+1)2

6) ;aﬁeseoS —T°3y0 DEED 3337 RoD x% = 3x+ 5 = 0 388500 B, &8

(1) Find a real root of x = by Iteration method.

TS Soorerd) 88T 0é.

(b)

(i) DI S rOr x = —— SO 2.8 TPS Jorend) E305%,08.

- (x+1)?

(1) Solve the system by the method of factorisationx + 3y +8z=4, x +
4y+3z=-2, x+3y+4z=1.

(11) Explain Gauss Elimination method.

(i) (BoB SESeasno factorisation bg@é’s BoS0é.
x+3y+8z=4, x+4y+3z=-2, x+3y+4z=1.

() R°R - MDWISS SEBD D3Bosod.
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ANSWER ALL QUESTIONS

What are the types of sampling techniques and explain?

In Neyman Allocation, show that n, « N.S;.

Explain ANOVA one-way classification.
What is ANOVA? What are the assumptions and where is it used?

Explain analysis of Latin Square Design.

What are the advantages and disadvantages of CRD and applications?

Explain various rates for measuring mortality of a given population.

Describe the uses of Vital Statistics.

What do you understand by control charts in statistical control charts?

Explain np, C-charts.



(a)
(b)

(a)
(b)
(a)
(b)

()
(b)
©
(d)
(e)
®
(2
()
()
@)
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ANSWER ALL QUESTIONS

Explain components of a time series.

Describe the method of least squares for estimating the trend in a time

series.

Distinguish between simple and weighted index number.

Explain various problems involved in the construction of an index number.

Explain functions of N.S.S.O.

What is an abridged life table? What are its components.

What are the limitations of sampling?
Define SRSWOR and SRSWR.

Define Treatments.

Define ANOVA.

What is analysis of time series?
Whole sale price index number.
Define age specific death rate.

What are the limitations of SQC?
Define Vital Statistics.

Define C.S.0.
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(a) Explain various phases of Operations Research.

(b) Explain an algorithm to solve an “Assignment Problem”.

(a) Write an algorithm to solve the LPP by graphical method.
(b) Solve the following L.P.P. by using simplex method.

Max z =Tx, +5x,

S.T.C

X, +2x, <6

4x, + 3x, <12

and x;, x, 20.

(a) Find the saddle point and hence solve the following game.
B

B: Bz Bs Bs

Arf1 7 3 4

A A5 6 4 5
As\7 2 0 3

(b) For any 2 x 2 two-person zero sum game without saddle point having the pay
off matrix.

B

Yi Yo
" [Vn Vlﬂ
x2 Va1 Vo

Obtain the value of the game and optimal strategies for both players.



(a)
(b)

(a)
(b)

What are the advantages of network (PERT/CPM)?

Explain the iterative procedure of determining critical path.

Derive Lagranges interpolation formula.

Using the information in the following table obtain the value of f(6).
x: 1 2 7 8
flx): 4 5 5 4
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(a) Derive Simpson’s 1/3 rule.

10

(b) State Trapezoidal rule. Calculate ;ﬂ by using it.
+x
2

(a) Solve the following system of equation of Gauss-Seidal method.
X +%,+%3=8
2%, + 3%y — x5 =19
X, — Xy +5x,=2
(b) Find the real root of the following equation by using Newton-Raphson
method x* —x-10=0.

(a) Describe about work sheet in MS-EXCEL.
(b) Explain a simple column chart in MS-EXCEL.

(a) What are models in O.R?

(b) What is unbounded solution in LPP?

(¢) Define sequencing problem.

(d) Mention basic assumptions in sequencing problem.
(e) Mention the applications of L.P.P.

()  Define strategy.

(g) Properties of Network.

(h) Explain numerical differentiation.

(1)  Write formula of Newton-Raphson method.
(G)  Write standard deviation in MS-EXCEL.



A
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What are the applications of Database?
What are the rules of modeling?

Give an example for super type and sub type.
How can you processing single table?

What are the Data Dictionary Facilities?

What are the advantages of Database Approach?
Give an example for Advanced Normal Forms.

How can you construct ER-model?
Write a procedure to updating and deleting data from Table.

Explain about client/server Architecture.



10.
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Database development process

Three-schema Architecture

Business Rules

EER modeling

Designing physical records and denormal system.
Query performance

Examples for dynamic SQL.

Examples for Sub Routines.

Middleware use

Role of DBA.
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What is IDE? Explain about starting the visual C++ IDE.

IDE e 32072 Visual C++ IDE start Dahoes K578 9580:)a00.

Explain about the file menu and insert menu of VC++.

VC++ Aw¥); file menu 0803w insert menu A5°8) dHB0HH0.

Explain about advanced visual C++ features and debugging programes.

Advanced visual C++ features 08030 debugging programes £35°8y 2580:)200.

Explain about input and output for character and string.

Character 508030 string &%), input 208050 output K3°8) DHB0H00.

Explain about character functions and string functions.

Character functions 208030 string functions #5°8) JHBoHodk.
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1 Explain about procedure oriented windows applications and windows applications
using the MFC.

MFC &3&35°Ro® procedure oriented windows applications S08a%» windows

applications 9980%0s&.

2 Explain about Application and Class wizards.

Application 208050 Class Wizardse K5°8) JHBoHod.

3 Explain about OLE features and specifications.

OLE features 08030 specifications £°8) JHBoHok.

4 Explain the creation of a simple Active-X control with the MFC.
MFC&® simple Active-X control Y2000 DHBOYHB.

5 Explain :
(a) Rewind()
(b) Bitmaps
(¢) Custom Icons.

IH580H0& ¢
(a) Rewind()
(b)  DeSHIFO

(c) §§353 DS,




