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DSE1/2/3-P1-MATHEMATICS
(REVISED SYLLABUS 2023)

The figures in the margin indicate full marks.

The question paper contains paper DSE-1A and DSE-1B.
The candidates are required to answer any one from éiwe courses.
Candidates should mention it clearly on the Answer Book.

DSE-1A
NUMERICAL METHODS
Time Allotted: 2 Hours Full Marks: 40
GROUP-A / fFeti-% / W 5-%
1. Answer any five questions: 1x§=5
e @-com =50 eivam Tea wies

P i STHPT IR S

() If ¥y =3.753627 and V,=3.7537 are the true value and approximate value
respectively, then find abselute and relative errors.

7w Py = 3.753627 4R, Viy. = 3.7537 TN Fo W G ST F7 L absolute
G, relative Fvel F )

af¥ ¥, =3.753627 &fTW, =3.7537 Y S0 GaY A ¥ ST A 9 FRe e
R e e Al R

(b) Calculate (V+A) (x +4x).
(V - A)(x? + 4x) -3 11 foefr @301
(V-A) (% +4x) Aol R

(¢) What is a sufficient condition for the convergence of Newton-Raphson method?
Newton-Raphson *iafef Sfewifa zeam meiz =eh & ¢
Newton-Raphson Uy AIRp~<id g T o1ie® & & 2

(d) Why polynomials are used for approximating in interpolation?

(T IR ST interpolation-&¥ & JIZS T ?
Interpolation ST ¢ IgUeE fi5-1 TANTHT 318 |

(¢) What are the demerits of Lagrange’s interpolation formula?
Lagrange interpolation @3 el {5 ¢
Lagrange 3 interpolation I PV 3TJUE% & & 7
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(f) What is the degree of approximating polynomial corresponding to the Simpson’s

%rd rule?

Simpson’s %rd rule-& G2IfFTS approximating T2 R il & ¢

Simpson T % T S e STAT aguee i e & 2

(g) What is the order of Convergence of Regula-Falsi method?
Regula-Falsi *@foa SfemrEeTa @ { 9
Regula-Falsi T&frY 31+ @7 order % & &1 ?

(h) Convert the following system of equations in diagonally dominant form:
fafEiRe st ©& T diagonally dominant o 2 F13
23U e oIt g 4@l dominant WOHT IR TR )
x—y+52=7
6x+y+z=20
x+4y—-z=6

GROUP-B/ RoM-4/ ag-a

2. Answer any three questions: 5x3=15

e @-vW fafd ariaTeawies
T i T TR

(a) Explain the bisection method for computing a real root of the equation f(x)=0.
Also, give its geometrical interpretation.

Fx)=0 @B ANF0RT 93H IW7 Tw @R bisection Mol i 741
GRITS 32 SHIfEET =gl w8

TR f(x) =0 BT TR T TUHT T bisection FERT ST R | T ST
IR IR |

(b) Solve the system by Gauss-Jacobi iteration method:
Gauss-Jacobi iteration *I%fS SEFAICT YA T4
f&gus! YUt Gauss-Jacobi iteration TEid GRT YN TR:
xX+y+4z=9
8x-3y+2z=20
4x+1ly~z=33

(c) Given the following table, find f(x) assuming it to be a polynomial of degree
three in x.

RS Md (remt BT, x-<3 o WagE Fei AFNE @ f(x) T

T fRguey Tt a1e, F(x) T x W degree R WUHI polynomial THT f(x)
i R

x |0(1] 23
S} [1|2]|11]34
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dx
1+x°

decimal places.

3
Weddle-«a R et 0 |2 e 5 fof 39 (5% 2 i 2 offe) 6
¢

1+ x?

by using Weddle’s rule, taking 6 (six) intervals, correct upto 2

3
(d) Evaluate I
0

SRR 47 e

3o
Weddle PY 2 gRT j
0

1+ x?

o fAvia TR | 6 geT SRS foTwR 3t 2 SUHeI places T |

(¢) Use Euler’s method, solve the following problem for x =0.4 by taking #=0.2.
D__ 2 ith p0)=1

dx y+x
Euler’s #%{® 923 3@, x = 0.4 <7 &= forafafe semil e 33 @i £ = 0.2
_y, Y2
AR y(0)=1, oy |
Euler @1 Uiy gRT 3@ problem WM TR x = 0.4 P ami afF 7= 0.2 T
dy __ 2 e
&y YOI
GROUP-C / fastt-at / wpg-
Answer any fwo questions 10x2 =20
forwfriie - 115 do Seawie
T 3% ST IR AH
3. (a) Find a positive root of x>+ x—1=0 by the iterative method, correct to two 5
decimal places.
Tterative "HE0T x4 x —1=0 FRH 2 wifiRs BF o1 AT @ I TP
&= Tl
Terative T&T GRT x° + x —1 = 0 P GAHD & HTH TR, §¢ ST places F+7 |
(b) Give the following table: 3

x | 0] 5 [10]15]20
f@ | 10| 1.6 | 38 |82 154

Construct the difference table and compute f(19) by Newton’s backward formula.

feifae e creml wite,
x 0 5 1o | 15 | 20
fxy| 10| 1.6 | 3.8 | 82 | 154

Difference T 157 %7 @@ Newton’s backward 7@ IR IR £(19) <@ frfa =
feguat Coel I9 UPR Bt

x 0 3 10 15 | 20
x| 1.0 | 16 | 38 | 82 (154

Difference 9 &1 31 Newton @7 backward A aE f(19) Mo = |
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4. (a) Solve by Gauss-Seidel iteration method, the system
3x+9y-2z=11
4x+2y+13z=24
4x-2y+z=-8

upto three significant figures.

Gauss-Seidel iteration *f® 72w e WaFRS system % i@ 53 fon e
(significant) s[RI (figures) st

3x+9y—-2z=11

dx+2y+13z=24

dx-2y+z=-8
Gauss-Seidel iteration T&RY GRT ST

3Ix+9y-2z=11

dx+2y+13z=24

4x -2y +z = -8 P G R 3 significant figures T |

1
(b) Find the value of Iﬂ{;dx taking 5-sub-intervals, by Trapezoidal Rule, correct
0

upto 2 significant figures.
sits SRR (Sub-intervals) ¥, Trapezoidal s TR ¥

|
I_x_ A
01+x
o7 i foef 3 1R AL (Significant) *RPRYA (figures) g 7o

1
5 JRG feT® I—x—dt Y 9 2 significant figure ¥ | Trapezoidal - e
0

1+x
TR TR AR TR |

5. (a) Prove that: / @09 93 / THIOT TR:
(i) A-V=A-V
(i) E-A=A-E
(b) Obtain the missing terms in the following table:
forsfERie %29 e TepiRE® TRl (missing term) fafn =)

’aiqﬂ";l qiferesT 9 3QIQE|§I term WiH X
x 112345678
fo) | 18] — |64 | — |26 \ 343 | 512

6. (a) Use Runge-Kutta method of order 2 to approximate y when x=0.1 and x=0.2
given that

%av—x, W0 =2

5095 4
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x=01 @@ x=02 4, 52 VR Runge-Kutta *1&Ts 323 TR -7 WA e 4
faaferie wliwadt (T

)

L=y-x, H0=2
x=01% x=0.2 @“yﬁmmﬁﬂﬁﬂﬂﬁ order 2 9T Runge-Kutta TEIRT T4
R g & %:y—x, w0)=2

(b) Discuss the Gauss-elimination method to find the solution of a given system of
equations.

@3T8 Tiead wEa Tyl [T Gauss-elimination *i&wH T T2
fRguapr TR TUMT T GATHH T Gauss-elimination Tf ATEATTR|

DSE-1B
GROUP THEORY AND LINEAR ALLGEBRA

Time Allotted: 2 Hours Full Marks: 60
GROUP-A / fei-7 / g5
1. Answer any four questions from the following:
e @-c 5o oo Tea et
T IR THES SN O |

(a) Prove that if every element of a group G is its own inverse, then it is an abelian
group.
ot 9 (1, T 93 &Pl (group) ST Bl o fer inverse &, O G106 4o
abelian group 2R

Il T G PN IAP element TEDT A inverse &1 9, I TS abelian g9 & 9T 5007
R

(b) In agroup G, a is an element of order 30, then find the order of ad.
@3B group G (9, ¢ 1 47 BAWF I FW 30, TR o8 -7 TN oA
T4 G A a order 30 7CHT T element & W ' &Y order AT TR |

(¢) Cheek whether the set § ={(x, y, z): x*+* = z%} is a subspace of R? or not.
S={(xy 2)eR: x*+y* =z%) G R®-a7 @3 TR & o~ w2
AT S ={(x,y, z): x*+y? =z"} R*%PI subspace & T EFT A R |

(d) Show that a Linear mapping T :V — W is injective iff ker 7' = {6, }.
ele (@ a3 aRe PR T:V — W injective I @& LT IR ker T = {6,} 1
Linear mapping T:V — W injective 81 3f& a1 IR 9 ker T = {6,} 9 TFIOT R |
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{e) Prove that intersection of two subgroups of a group is a subgroup.
e 9 ([, 9P group-ad 9B subgroup-9a (A€ &L subgroup T3 |
T[T GRaCT SHY bl TRIEWET TSl Jdel & #Hi SH10 ) |

(f) Find all generators of the cyclic group generated by the 7™ roots of unity.
1-43 7" ©n1 Fer 71t Besty I @3B Scyclic group’-47 S “generators’ (A |
Unity @1 7™ root 1€ =T HUHT cyclic T9 T H generator &% I (07T T

GROUP-B/ Wti-4/ 9 5-T
2. Answer any four questions from the following: 6x4 =
feffde - o1afd et Tea s
T TR THEHDI IR 4 :

(a) Let GL, (R) denote the group of all 2x2 non-singular matrices over R w. r. t. matrix

b
multiplication. Show that the set H = {[ ab J ca?+ b= 1} forms a sub-groups
—b.a
of GL, (R).

R GL,(R) «F® group @B R-€2.T*R 7@ 2x2 non-singular matrix-&3 ez I

matrix & 43 FATH group, T (S A, €% H={[ ab bJ : a2+b2=1}-ﬁ
~b a

GL, (R) 4% B ‘Subgroup’ 55+ A1
T GL, (R) o RToas orep! T R AT F§ 2x2 non-singular RNETaewa! IT
T e A = {[ a b

= a

) :a?+b? =1} T IT GL, (R) BT ITYT 81 51 THI0T R |

(b) Prove that order of each subgroup of a finite group is a divisor of the order of the
group,
e 39 (@, G0 MBS group-9F &f$ subgroup T group-<F T = [FoEF |

TSer Rfia JuT IR ST order, 9@ order T HIGP &1 T FHI0T 7R |

(c) Find a basis and dimension of the subspace W of R®, where
W={(xgy,z)ell%3: x+y—z=0}
R>-2 subspace W & basis and dimension CAI%, (TR
W={(xy2)eR: x+y—z=0}

R*&I I space W = {(x, v, z) e R?: x+ y—z =0} B basis 3 dimension AT R
(d) Let (G, o) be a group. Prove that a non-empty subset H of G forms a subgroup of

(G, o) ifandonlyif acH, be H=>aob cH.

R G 93 group! &M F1 G-9F GIH non-empty TAT® H, (G, o)-47 b

subgroup %5 I AR GR FP NG IR g H, be H=>aob e H .

7Y (G, o) TIRT YT & ! G &Y TSI non-empty SIS H o SUIH form T8 I AfT AT

AA aeH,becH=aqob ' cH §=E6‘q=ﬁ'Fl‘:ITUT‘T?I

Shs =~
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(¢) A linear mapping T: R® — R’ is defined by

T(x,y,2)=(x+2y+32, 2x+3y +z, 3x+y+22) for (x,y,2)e R’

Find the matrix of T relative to the ordered basis {(2,1,0), (0,0,1), (0,2,1)}.

T: R — R®, ¢ (afds Seerws

T(x, y,z)=(x+2y+3z, 2x+3y+z, 3x+y+22)

T@ e (2,10), (0,0,1), (0,2,1)} 4FH ordered basis-43 FACF T-43
wift® P

3T

linear mapping T: R — R (x,y,2)eR® @ &,

T(x, y,2)=(x+2y+3z, 2x+3y+2z, 3x+y+22)aNT gRIfYT & S, basis
{(2,1,0), (0,0,1), (0,2,1)} P AREET T P Rt Ay =1
() Show that every subgroup of a cyclic group is cyclic.
@l @ 9F cyclic group-a3 &Sl subgroup, cyclic T
Cyclic TP He® ITYT cyclic B Hl FHIT R |

GROUP-C /=t / g1

3. Answer any two questions from the following:
freRie @-W ¥ avin Tea mes
T §F THPI ST IS

(a) (i)

(i)

(b) O

5095

Let (G, <) be.a finite semigroup in which both the cancellation laws hold.
Then show that (G, °) is a group.

@l (G.'s) @5 «Ff semigroup (AT T cancellation S &A1 A
WA A (G, ) 43 group TA|

qHt (G, o) TS fufdie aref I & ST g cancellation B FRH IS | (G, )
TSeT I & 41 M R |

If (G, o) is a group in which (aob)® =a’ob> and (acb)® = @’ ob® for all
a,be G, then show that G is abelian.

1MW (G, o) G GF group I M 8 g, b 4 &Y (qob)’ =’ ob® IR
(aoh)’ =a’ o b° 2T T, T TS @ (G, o) @3 abelian group T

TG, <) TeT QT WA V a,beG, (aoh) =a’ ob® AR (aob)’ =a’ o}’
B 9 G abelian & HT FHITR |

State and prove Fermat’s Little theorem.
Fermat’s Little S5 3¢4qt @32 afwiiel 79
Fermat 37 Little theorem 3o 31 THIVT TR |

12x2 =24

6
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(ii)

(©) ()

(ii)

(d)

(ii)

Let H and K be two subgroups of a group G. Show that HK is a subgroup of
G iff HK= KH.

MANNE ‘KGR K T “('-47 T Subgroup | &MY T @, HK T G-47 416
Subgroup T € (FIETE AW HK= KH.

qHt HX K, G P 3§ SUU &% &1 | G Y ST SugY HK & AfT o afs W
HK=KH &% T THI0T R |

Show that the set of vectors S ={(1,2,3,0), (2,1,0,5), (LL1,1), (2,3, 4, )} is
linearly dependent in R*, Find a linearly independent subset S, 0of'§ such that
L(S) = I(S).

@Ae @, S=1{(1230), (2105, (1,111, (2,34,1} 5 FHOG R*-9
wRT oI T @ (linearly dependent)! S-93 WG (A& @ WRFSA
SRS B S, F LR FTAWS L(S)) = L(S) TR

T TR OAREES @ A §={(1,2,3,0,(2,1,0,5), (LLL1), (2,3,4,1)}
linearly dependent R*#T | § Y linearly independent ST&e S, fiofg 1 et
L(S)) = I(8)|

Determine the linear mapping. T: B> — R’, that maps the basis vectors
(,L,0), (1,0,1},(0,1,1) of\R*to the vectors (1,0,1), (0,L1), (L10)
respectively.

a3l 7R oere T R — R® 5T 399 3t R*-@3 basis (939 (1,1, 0),
(1,0,1), (0,1, 1) @BEE TS (1,0,1), (0,1, 1), (1 1,0) & oS T

R® @) basis 9IS (1L,1,0), (1,0,1), 0,LHT 10,1, 0,1, (110)
TRTEHATE FHTTE map T linear mapping T: R® — R’ A w |

Show that-any two bases of a finite dimensional vector space V have the
same number of vectors.

grdbe (7, 9o A &S (dimension) vector space V-7 (T W basis-@
TP TRAT (SFF TR

4P dimensional |RST AU ¥ BT Tt 5 bases BT FHIH TEITH! AGIE® T8
WY IO R |

Let T be 2 linear mapping on R’ defined by
T(x, ¥, 2)=0Cx, x—y, 2x+y+2z)
Show that T'is invertible and find 771,
T(x, y, 2)=(3x, x—y, 2x+y+2) A KBRS R’~g 7 93 e WK i
=) (w8 @, 7 RoRAoTR (invertible) €% 771 59 F2)

AR T(x v, 2)=0Gx, x—y, 2x+y+2) WRANRT 7 73er R® AT 9@ linear
mapping ¢ T invertible & 9= =701 R 315 7 g =R |

.



