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

1. Discuss the truthness of the statement :
" A continous real valued function on a bounded interval is bounded".

0. Give example of ‘a continuous function with absolute minimum, but not with absolute maximum.
3. Give example of a continuous function that is not uniformly continuous on (0, 1).
k. Find || 2 ||, the norm csfthef}artition 2 =140,0.1,0.25,0.38,0.57,0.73,0.88, 1} of [0, 1].

5. Identify the type of the improper integral [;° xe%dx.

. Define the radius of convergence of a power series.
. Write the relation between Beta and Gamma functions.
. Write as a Beta Function the integral _[0% sin’ B cos> 6d6.
I falx) =2,x€ [0, 1], wh.at is the uniform norm of f, ?
D. Evaluate I'(5).
. State the Weierstrass M-test for abéolute convergence of a series of functions.

. Write example of an improper integral of the third kind. 12 x 1 = 12 marks.
Section B Answer any 10 questions. Each question carries 4 marks.

- If f: [1,3] — Ris given by f(x) = x> +5x+2, prove that 3 ¢ € [1, 3] such that 19 < f(c) < 21.
- Establish appropriately that the function f(x) =x —3x+1=0hasa root between 0 and 1.
. Prove that cosx is uniformly continuous on the set of real numbers.

- State the non-uniform continuity criteria.

- For the function f(x) = sinx on [0, Z]. taking & = {0, %, 5,5} as a partition and the right end point
of eacch subinterval as the tags, write the Riemann sum.

- State the Cauchy integrability condition. Give example of a function not satisfying the condition.

- Explain the steps to prove that f 12 xtdx = 351 State the theorem used.

- State the Trapezoidal Rule. :

- Prove that the n'h term of convergent series tends to 0. Is the converse true ? Give reason.

- Find the radius of convergence of the power series ¥} ——5—.




23. Find pointwise Timit of the fnction f(x) =x"{1-xjon [0,1]

Iy on the domain.

24. Give example of 2 seq of = ging p ise, but not
23 Smmdprovem:symmmpmpmyofﬂmfmmu_
26, Evaluate. ‘:l.;(l-x}ld:. 10 3 4 = 40 marks.

Part C
Answer any Six questions. Each guestion carries 7 marks.
27. State and peove the Uniform Continuity theorem.
28 Fmdﬂ:eﬁmﬂmﬂBm:sh_&inpulynomhhafj[:}::zm[D: 1.
29. Deﬁmfe.@‘[n,b].m:q;miqmmufm:mmmml

30, Prove that Ri i bl jons are bounded
31. State mdpme&:ﬂauchycdwﬁﬂnfwmmwﬂixy‘

3z !.ff:[a.ﬁ—rnismminuum.dmnpmed:alfsgia,&]_

33. Showmxthumm{j,‘}deﬂnedbyfn[:]=ﬁisnmi.fm-dyocmmgmlon[ﬂ,w}.

34, State and peove the integral test for a series.

35 Slznmdprmnhefehtionbetweﬂ‘ﬂaamdﬁamafuwﬂm. £ % 7 =42 marks.

Part D

a,-swerm@hoq-uﬂm.h:hqusﬁmmhulsmm

36. State and prove the Location of Roots theorem.

3 MeanutheudﬁﬁﬁqMNmfotRhmman.

3s,mﬁmwmmmmmcmo¢mmum@. 2% 13 = 26 marks.

v
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Section A
Answeralltwelve questions
Each question carries Imark

. Show that ffz} ==", w2l n is an integer is differentiable for all -

P

. Define entire function.

s

. Define C-R equarion in-polar form of the function fz)= ule, 8) + | vr, 8)
T4
I

-

. Evaluate [ e de

i

- Define simply conmected domain and give an example,

-

. If v is 2 harmonic conjugate of 4 in a domain D, then prove that — is a harmonic conjugate of
vinD.

per’

. Define absolute convergence of a series,

@

State Taylors Theorem.

o

. Write Cauchy-Hadamard farmula for radius of convergence.
T e
0. Identify the singularity of —

11, Befine the concept of zeros of arder m of an analytic function fatz =z,

12 Disciss the fature of singularity of the function f{z) = ﬁ

{12 % 1= 12 marks)
Section B
Answer any ten out of fourteen questions
Each question carries 4mark
13. Show that the function (z) = VF is differentiable everywhere, Also find £z,
19 Suppose that 4 function fiz) and its conjugate are both analytic in a region D. then prove thar
fiz) s constant thraughious D,
1-5 Find all values of 2 such that & = 3 + 4i.
16, Show that | sinz |* = sinx + sink® 3.
0S8 and pirove Morera's Theorem.

1B 1 fiz)| < m cverywhere on a comtour C and L s the length of C then [ |f(z)dz| = ML.

9, Bvatuae Joms e I E— 1)+ 9, %
i
9. Integrate S5 anmund fz—i|= | in the couter clockwise direction.

AL Stmc Caiichy Goursat Theorem and evalumte Ji,_, tanz dz.




3517

37 Obtain the Taylor series répresentation t“.:rln.bmcc z=1

3, Shaw that Maclaurin series representution of 6 = z,H, - lzl < o0, (Pages - 3) R N, .
74, Check the nature of Singularity of the function =, Neme: .
FAROOK COLLEGE (AUTO?\OMOUS) KOZHIKODE

15 s of 22exp (1) '

Find the Launnents series of 27€xp L} Sixth S B.Se. Degree E i peil 2020
26, Find the residue of the function exp (22). BMAT6BI1 - Numerical Methods

o (2017 Admission onwardsy
{10 X 4 = 40 marks) Time:- s s M. Marks: 120
Section € Section A
Answer any six out of ning guestions Answer all fwelve questions
Each question carries 7 mark (Each Question carries one mark)

e . s
27, Prove that y=x" -y and ¥= —!—!‘tﬂnnun'lc but u + iv is ot analytie function of 2 wrik{ﬂg'{\.mn_mphsgn formula for finding a root of £(x) = 0.

24, Letuixy) =45y —x' = Jxy’ show that uisa hirmonic fusction. Find fis harmanic conjugus i State Mewton's forward difference interpolation formula
and hence the mest gerieral analytic function fiz) with u as real component.

What is mean by inverse interpolation.

29, For any complex valued function wit), prove that lj wielde] = j: Jwie)de t Define the averaging opertar, j.
) miifm=—1 . e s - X 2l
30. Show thatf[, [z —zo)™dz = {n" i }r L _1} where m i an integer and € i the circle 5. ShowthatA= E — 1, where 4 is the forward differencs speratorand £ is the shift
penor.

with center z, and radius rin the counter clockwise sense.

31, State and prove Cauchy’s integral formula, State (uass” hackward fiarmusta.

32, Prove shat any n* degree polynomial fias ut |est one zere, Write the farmula for computing the vnlu:of%rhr non-tabular valies of x using
33, Find all Eaurent sesies of f(z)= —1/(z = 1)z = Djabout 2=0. . Mewion's forward difference formula. ' . :

34, Find the residue at the singular paints of the function ;('.:Tu 3

Wij meant by complete pivoting.
M’I.‘swctrwn of 2 square matrix.
faurth order Runge-Kutta formula,

cam ad
35, Bvaluate [ s
{6%7 =42 marks)

s'e'_.ﬁq-:fu Si I_\kwmli‘s gencral interpolation formula with divided difference,
Answer any two out of three guestians == i
Each question carries 13 mark the characteristic equatinn of a square matrix.
| (12 x 1 =12 Marks}

| 36, Suppose fiz) = u -+ iv and that Flzyexistatapoint 2, =%; 41, Then the first order partial L Section B
| derivatives ofuand v must exist at (%o, o and they must satisty the C.R. equations: = Answerany fen out of fourteen questions.
It E {Each question carries 4 marks.)
- 37. Suppase fiz) is @ continuous complex vaJned function and assume thit the integral of Az) .

I around a closed contour bying entirely in [ have value zero, then fiz) has an antiderivative 3. Construct a forwaed difference table for (g 1) f

H mei DR g T8 H

| Fiz) throughout I, " .
f Show that £ = 2%, \wher E is the shift operatar and D—Ti

] 38, State and prove Cauchy’s Residus thearem, Ulsing this result evaluate Jlﬂt-l% dz. 4

(3 S m2a e i : & cubic palynomial which tkes the following values: 11 1=24. W3 FE120. W3 =336




Find the Lagrange interpoluting polynomialol degree two approximating the functiun

= e dafined by the fulliny ing bl of vidiies: Crauss-Jordan Method.

x ] | T a0 3 Determine the largest eiger
v = Inx (R | 091629 E g ;} i
A =olid af revolution is farmed by rotating about the X-axis the area between the X-ax 0 3

the lines x=0 and %=1 and = curve through the paints with the Following coordinates:

and the carresp

X 0.0 | .25 | 075 | 1.00 methodi Find two approximations).

ding gigeén vector of the matriy

From the fullowing table, find the value of ¢! Vusing Guass™ forward farmuls:

Solve the ssatem 2x, +xz—xi= =1, % —2x; +3x; =19, 30y — 2 +5xg =14by

Solve the equation ¥ = x + ¥%, subject to the copdition v = | when x = 0 using Picard's

¥ | 1,0000 1 [.9896 0.9089 |I 08415

Estimate the valume of the solid farmed, X 100 1o (Y] 113 1.20 ekt 1.30
Write Simpson's 3/8 formula. % 27183 18577 e 315827 | 3301 24503 16693
Salve the system D,0002% + 0.3003y = D1002; 2:0000x + 30000y = 2.0000b ]
partial pivoting. 14 Determine the yalue of y when x = 0.1, ghven that 3" = x7 + ¥ . 30)=1, using modified
Find theee terms of s(x), given ¥ —xy* — ¥ = 0. ¥(0) = 1,¥'{0) = 0 usinz Taylor Euler's method, take h = 0.05.
serics method. 2= 15 =¥
Explain Jacobi and Guass- Seidel method for solying finear systems by itemtive meth . Find the inverse of[3 Z '3]- using Guass elimination.

ii 4 5
Ve o =y — = 2 -k

Given 2 =y — 2. 3(0) = 2. find y(0.1) and w((}-2) by seeond order Runge-kutta (6% 7= 42 Marks)
method. Section I

Lise Newton's divided difference formula find the vislue of log,o 301, given Answer any fwo out of three questions.

(Each question earries 13 rnarks)
% 300 304 305
logyg© 24771 | 24819 24843 - (a) Using Newtan's forward difference formula, fing the sum 5, = 17+ 27437 + 40k
(b} Lse Mewton-Raphson method to find a root of the equation 2* = 2x = § =0,

T 7% — 5 = 0 using secant méthod.

Find o real root of equation f{x) =
Show that Ay, = ¥3 — 33 + 33 — -

Write Lagrange’s interpolation formuls,

choose.xy = 2.

(10 x 4 = 40 Ma decomposition.

Solve the equations 2x + 3y +2=9,x + 2y 4+ 3z=63x +y+ 22 =H. by LU

Section C {2) The differential equation ' = x* +3* — 2 satisfies the following dats:

Answer any six out of nine questions. ]

i

ot

2

{ Each question carries 7 marks.)

Find a real root af the equation x> + ¥*= 1 = 0 oa the interval [0.1] using iteration | 190

Ladon

LR

07603

method correct to three decimal places:
Show that €% {ug + xAu, +’;7A’uq e E e T
Using Lagrange’s interpolation formula, find the form of the function vix) from the

Tollawing table:

(b} Show that g = (8% + 4),

Use Milne’s method to obtain the value of (0.3}

{2 X 13 = 26 Marks)
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Part A Answie all 13- questicis. Bach question carries 1 Mack,

1; 3n® —1 iz never a perfect square, where 1 is an integer. Is it true?
2. Find the grestest common divisor of (-8, -36)

3 If o= bimodm), e = Hmodn), then o = b{mod mn). Is it trus?
A.MMMWmﬂﬁﬂedmmnmoMagmq&;
5. Find an integer soluticn, if there is any, of 2v + 8y =13

6. Find & prime number, which is of the form n? — 4

7. Iinis & an odd pseudoprime then 2" —1is......

B. State Wilson’s theorem.

s.ms-{[: :]elﬁ;}sumhthatcﬂl.IBSammmT

10. Is union of & set of subspace of & vector space V a subspace?
i 11. Find the subspace of R? spanned by the singleton set {1, 0,00}
12. If a inear map f: V —+ W is injective, then what is Ker f

(123 1==12 marles)
Part Bi Answer any TENW-_. Each question carries 4 Marks.
13, State and prove Buclid’s Temma
14. Prove that if ¢ is any odd integer, 32|(a® + 3)(a® + T)
15. Express the mumber 15435 in the canonical form
| 16. Show that n” — n is divisible by 42
| ) 17, ShuwthatEqutotlemﬁmc&iou6(njiﬂaneveninteger,ifﬂ)2

| 18, Define repunit. Give an example of 2 tepunit and writa the
| stendard form of a repunit,

19. Show that the expression of any 0dd integer 2422 ¢ an fntger
foralle = 1.

K]




. Find the remainder chiained uppon dividing the sum 11+ 21+
314 -+ -+ 99! + 1000 by 12

3 distinet primes with @@ = o (med q) end
Iiiﬂdm:d:z)nﬂmmsbqwd}ata"su_(modpq)
.Sb.uwtha-lthesﬂanmmple&mgﬂ'lcm[_ﬂE _ﬂalinml
vertor space of dimension 4.
.Leﬂf:VﬂWbeEnmmdiinaamtnpmofV,;hmsbuw
that f~(X) iz a subspace of W
:'vaeﬁhatthemappingPﬂ:R“—lRlsdeﬁnsdby
Pol2y,Ta,. o Ti - Tn) = 7 i linear.

% va!hhatth:setofuppe!tﬂugu}afnxnmdﬁmksnmhapm
of the vector space Matnxa(F)

. wvuawmmufdhnmﬁqnnzlpmaaddﬂ Then
show V is Isomorphic to vector space

& {1004 = 40 Marks)

Pmc:mwmqmm.mw-mrugu

7. Show that 561 is an absolute peendoprime.

25, Show that thers is £o & for which both the near congrence
z =29 (mod 52) and z = 19 (wed 72)

29, Find the highest power of 7 which devides 8001
30. Find the last two digits in the decimal representation of 3%
41, Solve the linear congruence 17z = 9 (mod 276)

29 1§ V is & vector space with dim V=10 and X,V mmblapoceaof
V,dimX-dedleusthmﬂndhhexn!allgstpwblevnlue
ofdim XNY

33, Define basis of & vector space. Show that in R, the subset
{(1,1), (1, —1)} is a basis

24, Prove that any line [ that passes through the orign is 2 subspace
of the vector space 2. ;

SS.KVhaauﬂnihbushB,thmshmthatmbasisanisﬁnite
nd has the same number of elaments a5 B.

(B Tmt2 Marks)

Part D: Answer any TWO questions. Each question carries 13 Marks.

36. Using Euclidesn algorithm calculate the the ged(12378, 3054).
Also represent the ged es a linear combination of 12373 and 2054
37, State and prove Fermat's thearem
38, If § is a subset of V', then show that the following statement are
equivalent,
{1) 5'is a basis
(2)8 is & maximal independent subset
(3} § is & minimal spanning set.

X La =3 Marks)

| BAN2029L
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SECTION A
Ansuer all the twelve guesiions.
Each question crries I mark,
1 Show that 5= ({2, 29} | 2oy 4 329 = T} C R is o conves st
2 Deefine corves bull of a sety
& Dfine optimum solution of an LPT
4 Eefine shck variable.
3. Write the unsymmetric primal-doal problem.
i Thie second cotstraint of & prinalis an squation, then dual wrialle is
7 Dicfine a non-degencrate BES of the system of linpar cquations AX = 1

E. Thers exists & balaneed transpoctation problem withot an optimal selution, Jus-

Hiy your ansower,

B Dees the set of eells ({1;2), (204), (4.6),{6,3),[8,5},{5.1)} forma luépin a 5% 6
transportation problem.

10. What do you mean by degeseracy in 8 transportation problem
11 What i an essignment problan,

1% State Kanig thearem.

[12 % 1= 12 marks}




SECTION B
Anuer gay nine vl af hiche guestions.
Fuch' question curries © sk,

13, Siatar Ui Frndamental theorrn of Hssar programiming.

14 Plet the fepsible regaon in ghe plane for the LPP constzaints: 3 = 532 < 15,
St O il and w22 0,

Write the stendacd form of an LEP,

=

. Sl thust every vertess of the eonvescsct of fssible solutivns tooan LPT is a Lasic
freasible: sulntion

Show that dual of the dwal of sn LPP is the primal,
L Wrage the dint of the LPE, Minimize 3 = 3x; = 2xp + 433

g

Aoy Er FAn 2T
Girp +dy g = 4
32y A AT T
TEp = 2m—xy s 10
i —ry | Gy =3
4+ T2y — 20,22
Ty T30 20

suhjeet tot

1 Suppees spshuality criteria of an LPP satisfied. What i indicated by oneor mord
artificial yectors are in the biesis &L positive level,

20, Whas i the eole of & pivot clement in s simplex table

- Wirite the mairix notaticn of a transportation problem.

. Find an TBFS by NWCR:

&

B 7
: l |1 c ElEE 5
e iatnnt 0 15 % 35

25 A halunerd erunpportation problim posssis a Gnite frsible solition and wn op-
il soliation. Justify vour anewer,

24 Write u nols an restrictive Assgnment problem.

(8% 2= 18 miarks]
SECTION ©
Atswsr any 5iX ot of nine quastions,
Each question cxrmes 5 mark,
2. Prove thut the closod half apaices of BY aree convie sets

26 Solve graphically,  Minkmise = = &, + 3z,

subjoct Lo Tk Ep 21
100s + Fley > A0
102y + 100, = 10
T2l

Slow that the st of ull feasilibe solutions to an LPP is & conv et
2, Explun Big-M methad.
2 W

o the LPP in the standard forn, Maximaze = — 32, + 20y 4 2. aubject L
15982 b = L Bz £ ey = 1020, 20 = 0 and 2y ks qorestricted

30 Prove thet every kup n & transportation problem has an even mumber of eils.

A Explain Vogel's approximation mithod
32 Pind nn initial bukic fomsible sahition by matrin minima methed:

Dh Dy Di Dy Capacity
2 | | 8
L] &
e bi]
Demand

B Sabw the cest-ninimining essignment probivn:




R Gl
453065 |40]55]
50 | 30 | 25 | 60 | 30|
90 | 15 | 20 |-40
35 | 25 | 30 | 30 | 20
80 | 60 | 60 | 70 | 50

] e i
]
147§

; (6 x 5= 30 marks)
SECTION D
Answer any two out of three questions.
Each gquestion carries 10 mark.

34, Prove that there is a one-to-one correspondence between the optimum solutions to
the general LPP and its reformulated LPP.

35. Solve by simplex method,
Minimize z— 28+

subject to: 3z T Z2= 3
4y + 312 26
Ty + 219 <3
Ty,z2 = 0

36. Find an optimal solution to minimize the cost:

D E F G H  Capacity
A0S ETar] s L oh s Ba
, B 1 TR ICT: G 5 500
SRR C 8 4 6 6 4__J 900

| ' Requirement 400 400 500 400 800

I ot (2 x 10= 20 marks)




