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Answor all the quostions,

l. A ten-digit number is formed by piclidng digits for

2,

3,

4.

Se

6.

the 10 places at random, Lotting X donotc the sum of digits
in the numba2r thus formed, use the mcthod of probasbility
generating functions to find tho distribution of X.

{15]

Let X bo a rancem variable cistributod uniformly sn tha

interval (-1,1). Find a function ¢ on (-1,1) such that
Y = ¢{X) has thc density )
for =w ¢ Yy £

2(1+y)? (15]

Derive the density function cof the F.distribution with
paremetors {m,n). Fincd out which momants 2xist znd vhat
they azo. [e+7 =15]

Let (X,Y) be jointly normal with EX=5Y=0, V(X)=V(Y)=l and
Cov (X,Y)=P. Denzting E(XTY®) by Bpg» Show that

aly) =

T Ll TR C S [CS DS TP
Dacuce that p.. = O whon:iver r+s is odd.
Find ug) and wyse [10+5+5220]
Let X be a random varizble, not ldoentically zexro with
probability 1, sich that for all t in an interval I, |x|%
has finite cxpectation. Show that ¢(t) = log E(]Xlt) is a
convex function on IX. .
[15)
For a poir of indepcndent random variables X anc Y, cach
cdistributed oxponantinlly with paramatir a, denote min
nin (X,Y) and mex (%,Y) by U and V rasp:ctively.
Show that U nac V=U are inczpandent oxponential randon
varizhbles, [20)]
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1.(a) Show that if f 1is continuous on [a,b] and a is
a monotone incriasing function then
b
J fda
exists a
(b) Eveoluate th2 following limit by vriting it as an
integral and then using the fundawuntal theorem
of calculus
n
1m £ sin (85, I,
. n=cw =1
2.(a) Given a functicn 3, continuous averyvhore, such that
fl 1 J? 2
g(1l) =5 and L g(t) dt = 2, Let £(x) =3 x=t)“g(t)dt.
. N 0
Prove that

£ (x) = x J g(t) at
o]

X
J t g(t) at,
[¢]

then computo £% (1) and £ (1),
(b) Show that '

2

%
6 4 _ 2
£ x Sin’x Cos"x dx = gyx 7°.

00 -
3.(a) Show that [ E%PJﬁ dx converges but not absolutaly.
]

(b) Show that J: —_9x% =5,
e (l-x6)l/6 °

4,(a) show that if_{fn(x)} converges unifomly to f(x) on an
interval S, and if-each f (x) is continuous at 3 point
p in S, then the limit function is also continuous at p.

p.teo,



4.(b)

5. (a)

(b)

- 2 =

Show that £ x"(1-x) convargus pointwiso but not
uniformly on [0,1]); whereds £(=1)" x" (1-x)
converges uniiormly on [O,1].

If R is tho radius of convergance of - a powor
L.
sardes & a, xn,tnun shows that tho radil of con-

o -
-1 - el
vorgence of S noa. x"™* and Z o, x""/(n+1)
n=l a n=0 "
aro also Q.

Show thit
J e §1+x) dx = 1 = 33 + 33 - 32 + oo
0. 2 3 4
Justifying cach step.

o = ¢ o e e
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Noto t Answ.r any five questiuns, You imay hove with

1,

2.

you int_rpolation formulas and & list of

Barnoulli nurdors but no oth-xr m:tcrial,
Derive an alcorithm for placawise cubic intcrpolation
through n given Zota points, Derive the corrosponding
quadrature formula. [14+6=201
A rocket is launchued vortically upwards froam the ground,
Its acceluraiion is rugist.rod curing the first 20 s:cs and
is givon in thue toble bolow ¢

t(scc) o 10 20 30 40

al{m|sac?) 30.00 31.63 33.44 35,47 37,75
(tho ‘acceleration rogistcred takus cora of the aoffrct
of gravity) .
50 60 70 80

140,33 43,29 46,69 50.67
Find tho valocity and tha height of thu rocket at tinc
t = 80 sac. [20]

Obtain a diffarence equation for

n

X
Y. = f _——— dx

N0 24x+x<
and usge this equation for computing Yn for n £ 12, Also
find a valuec of n such that y, = 0.04, :
[ 6+8+6=20]

Duseribe an algorithm for computing f(x) for a given x by
interpolation frem a given table of values of f(x), for
X = Xgu Xt Ry ceey X, + nhe
Apply this algorithm to compute £(3.636) from thoe follow=
ing tablo :

n.t.o.



Q.4, contd,

x £(x)
3.€0 0.112046
3.61 0,120204
3.62 0.128350
3,63 0.136462
3,54 0,144600
3.65 0,152702
3.66 0.160783
3.67 0,168857
3.68 0.176903

[8+12 = 20]

5+ For a givon system of lincar equations AX = b, Construct

thu Jacobi and Gauss-Scidal iterative mcthods,

Derive the condition for convergence of an itcerative
m.2thod
x(m1) | g (m) o
where B is annxn matrix and X, € cre column vectors of
n elemants, Show that the Jacobi itorativa method is
convergent if the matrix A is strictly diagonally dominant
[4+4+6+6=20]

6. Describe the mathcmatical basis of the Jacodi's mathod
for computing the cigenvalucs and eig>nvectors of 2
svmmatric matrix. Discuss th2 implomcntation of the

me thod,
[12+8=20]

7.(a) Sxplain the tionte Carlo method for nuacwical integra-
tion, How would you apply the mcthod to compute

D 2
f2f2 3O%%) gy ay 2
X+yT £ 1 :
(b) Descriie the Rombarg Principl: and draw a flow-chart
for Romb.2g Integration algorithm,
{10+10=20]
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1.(a) Lot A and B be matsices of order mxn and nxn

(b)

2.(a)

(b)

Ee)

-(d)

(e)

respeciively such that m § n. Show thot
8] =2 |a,l I8l

where Ay is a major of A and Bm 1s h2 corres-

ponding major of B3 snd the sunmation is ov:r all
majors,

show that |2 3l = |al.[D - ca™'8] inen |alo.

. . [10+45=15].
Define cicen valuos and eigen vectors of a square
matrix,
Define algedraic and geometric multiplicities of an
eigen value cnd show that algebraic multiplicity of
any eigen vilue is greater than or equal to its
geometric multiplicity,

For a square matri: A, show that algebraic mdlfiplicity
of the 2igen value zero is equal to its geometric multi-
plicity if and only if =(A) = r(s2),

Using (c) show thot & real symmetric matrix has complete
set of 2igen vectors .

DeriQe-spectral decorposition of a raal synaatrig
matrix,

[3+(3+6)+4+4+5 = 25]

peteo.
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1]
3.(a) Show that A2 = A <=> r(i)'% x(I-A) = (1),
(b) Let Ay + Ay eee + Ay = 1. Then show that

: Kk
M2 = fOr L =1,2 4ue k ¢=> T r(A,) = £(I).
1 i 3 1

(e) Lot &) + 2y + wou + 2y = A = A2, Thon show tiat

A2 = Ay for 4 =1,2 vus k ¢=> T x(A,) = x(/).
i i 1 1

[5+5+5 = 15]
4.(a) Let A be a square matrix such thzt T(/L) = r(:2) ==,
Then show that there exists an orthogonel matrix P such
that

A"—'P(g'gc)l"

vhcre T is an upper triangular ronsingular matiix of
order T, . .

(b) Let A be an idempotant matrix., Then show that singular
values of A are greater than or oqual to 1, and all
singulcr values are equal to 1 if and only if A is

symmatrice (2045 = 15]
5.(a) Show that A 1s positive definite if and only if leading
principal minors of :z11 orders are positive.

(b) Show that if A is positive dofinite mairix of order n
product of nigen values of A ¢ product of diagonal
clements of A, [10+5 = 15]

6. Prove or disprove the following statem:nts.
(a) A is real skew symmetric matrix if and only if
x'Ax = O for all real vectors X.

(b) Nonzero cigzn valucs of a real skow syminctric matrix
_© are pure imagenary numbers.

(c) For a real square matrix A sum of squares of eigen
values is equal to sum of squarcs of its singular
valu:es if a2nd only if A is symmctric.

(d) The scts of nonzero cigen valucs of A3 and B, are

sane,. [ 4x5 = 20]
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Group A

1.(a) Consider a correlation matrix R = (r,,) s pxp
with rii =1 for all i £ j. Show that" = 1/(p-1)<r).
- . Te]
Suppose R 1s non singular; obtain R1(23..p) an

T1pe23...(p-1)*
(b) Consider n obsarvations on a set of p vartatas
(X35 o0y xp). Show that Ry (23,,,p) is
unchanged, if the variates are transformed as follows :
Xy => aX;, a#£0

2NN

{ .
\\% ) -> B
xp, ' [12+8]

2. Describe m2thods for genzrating random variates from the
following probability models using only tha rancdom numbor

’ wﬁére 8 is non-sinqular,

gencrator.

(a) Poisson distrisution p(A)

(b) Normal distribution N(u,o2)

(c¢) 3tandard Cauchy distributien

(d) Chi-square distribution with integral d.f.m,

: [24]
3.(a) vhmat is a confidence interval for a paramcter ?
(b} Suppose X~ B(n,p), and

Prob [ -2 /P__L{{'-T S%-pgz;/ff;%:"_ ] = .95.

Based on th: abova find a confic~nce intcrval for p.

(¢) tiould you always quustion the postulated model if the

obs:rved Chi~squara statistic for goodn:ss-of-fit is
high ? Explain.

petaos
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3.(d) vhat do w2 mean whan we sgy that observed Chi-square
valuo 1s significant 'at 1% leval ? Do:s it mwan that
tho probability that the modal is correct is 17/, ?
Explain,

(e) 'hat is the objective of stratificd random sampling ?
Is it alvays batter than tha random sampiing (poth with
SRSIOR) for ostimating thc population mean ? Discuss.

[2+5+4+4+13)°
Group B
1, The followiny table gives the frerquency distridbution of
the number of R2C per cell of a hacmocytomater. Fit a
Polsson distribution to the data zn. tzst for goodness-of-
fit,

Ho, of R3GC No, of cealls,

) 143

1 156

2 68

3 27

4 5

5 —_— L’
Total) 400"

[0]
2, 374 lines of rice were raiscd with the results shown belo:

All plants resistant
Mixed ¢ some plants resistant,
som2 susceptible

All plants suscepiible 93
According to thae IRRI model, the lia:s are indepcandant)
cach line has a 25/ cha nce to be rusistant, a 50% chance
to be mixed, angd a 25/. chance to be suscoptiblé. Are tha
facts consistent with the model ?

184

(sl

3. Zxamino the following corr:lation matrix obtained by a

computcr forinternal consistency.
1.00 0.46 0.99 C.C1
0.46 1,0C 0.38 0.67
c.%0  n,.38 1.00 0.98
0.81 0,67 0,98 1,00,
- [1c]
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Note t aAnswor any fivg questions. You may havo
with you intcrpolot fon formulao cnd 2 1list
of Barnoulli numbers but no uther matorial,

1. Construct an algorithm to compute tho following two matri-

cus

[‘ U 0 cenese OT d 0 0....0©

Cg 1 0.weee. O 0 d, Oeues ©
L= [s) Ca l ceeves O and D = |«

o, - H

o H

0. O c. 1 B

- n = eves 2

such that A= LD L7 whore

3, 1 O .eees 07
1 a 1l cesns 0
A= 15 32 aieis ©
3
:
o seasne la
L nf

Using this factorization of A, how would you so.l.ve the
system of cquations /X = b whero b = [ol.bz....,b L
Use this mcthod t solve the following systom of cquations:

Xy + x2 =3

%y +2x2 + Xq = 3]

X, +3x3 + X, = 15

Xq +A1x4 + Xg = 24

Xp 5%, + Xg = 35
1

Xg +6xg = [8+6+6 = 20]

2.(a) Show that thc general eigenvalua prodlem AX=ABX whero A
is symmetric, and B is symmotric positive-cdefinite can
be solvod by using an algorithm for the symmetric
eigunvaluo poubiam QX = AX, whero Q is a symmetric
matrix,

Pot.()n
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2.(b) Assuming that a subroutine J.COBI (I,Q,V) is
available for computlné the elgunvalues and cigenvectors
of 2 symmectric matri: with the folluwing meaning of tho
pacamoeters ¢
N = or-oer ¢f the given symmatric matrix
Q = thu input symmetric matrix vhose elgcnvaluos are
to ba cumputed
V = the tvo = dimonsional array whsse columns
store the eigenvectors of Q.

Describe, by means of z flowchaszt, the computing
process for the gencral eigenvalue problem stated
in 2(a). (10+10=20]

3.(a) Show that the quadraturc formula

. n

wa(x) f(x) dx 37 ¢ Ay £(x,) , wix) 20,

a mol o 121 i . )
will Se exact for all polynomials of dogree 2 -1 if
tha x,'s are chosen to be the zeros of P_(x) where
P, (x) is a polynomial of degree n and belongs to the
set o6f crthogonal polynomiails ? (x) defined for the
imner produca < Py,Py > = J w(x) Py(x) Py(x) dx.

(b) Find a,b,c and a such that the quadraturc
formula

f f(x)dx alf(-1) + £(1) + b[f(—~) + ¢ £(c)

may bo ¢xact for all polynomials upto a highest
"possidle degree (to be determined by youl.

Usc this mothod to ¢ ompute the value of

5 ( 3) 011/2 o
§ Hox w1272 X [3+(8+4)=20]

4. Thc solution cf the integral cquation y(x) = l+é§(t) y(t)et,

where £ 1s a given functicn, is to be computed at a given
number of points ¢ O, h, 2h, ..s, nh,
(i) Derive an algorithm for tabulating y(x).
(i1)For the following function f(x) computo y(x)
‘% C C.25 0,20 C.75 1
£ 0.5L0 0.4794 0,4594 V.4398 0, :207

at the velucs of x glven aboves [10+10=20]

CR Contdieeee
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OR
5, Th. function y = f(x) vhich is clven in tho tadlo
bHelow has a minimum in the lntexval 2 € x € 1.4, Find
x and f(x) corrusponding to thc miaimum,

X = £,
C.2 2.10022
Cod 1.95730
V.6 1,90940
0.8 1,86672
1.0 1,8%937
1.2 1.C3737
l.9 1,95063

[12+8 = 20)
6.(a) Compute tha valuo of
c um (L + L+ 14 + 1 - 10gn)
= 3HF*+ eee g

n => oo n
Correct tg 6 dfcimal placcs.
6.(b) Computa I ——=—— corrcct to 6 docimal and
n=0 (2n+1)

use this reosult td compute thoe valuo of
1 .2 .1 .1 _ 2 .1 .1 ___2
T.IT3375:557 707759 7 ITLII T I3.13 T IS5
1 45 (x=1) [1C+10 = 2C])
ToLlety, =/ o 3 3 ax, £ =0,1,2, ..
Show thaf:

= 1 -
Yr * 5J75(z+7%) (0.75 yr-t-l)
Discuss the ill-conditioning of the problum for
forward and backward rccurrence for comnuting yr's.

[8+12 = 20]

8. Dzscride mathomatically the two mothods of solving
a set of n nin-linear ocquations in n unkncwns knivm
as Newton-Gauss Seidol and Gauss=Scidel-Nowton mothods,
Solve tho following cquations by one of thasv methods

X = 0.1y? + 0,05 £ = 0.7

.).3x2 + Yy =0.1 x2 =0,5

Oudy? + Culxy + 2 = 1.2
Corrcct to tnr.:c docimal placese.
(No crecit will be give a if the problem is solvod by
methods other than inc icated).

[5+5+1C = 20]
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1, For a squaro matrix, define the catorminant and the
cofactor of an cloment. Dorive an uxpression for the
doterminant in terms of tha alomonts of a ros and thetr
cofactors, [10]

2+ Lot A be a real symmotric matrix of orcdur n. Show that

ists nonsingular triy h that 2!
e:rf‘\%x;:% it a :c"lingcnalgma.lﬂ‘i“’]’-a I T A Pl

positive dofinite, kth ordor leacing principnl minors of A
and D arc oqual for all ke Heonce show that if A is pucitivu

definite .thon it can be written as BB' for some nonsingular
matrix B, [101

3. Statc and prov2 tho Courant-Fischer min-max theoram on
eigen valuws of a rcal symmotric natrix. [10]

4.(a) Lot A be a square matrix of order n. Show that there
- oxists a unitary matzix P such that A = PTP¥ vhere T is

upper triangular,
(b) Deduce spoctral dacomposition for a real symmotric

* matrix and using ity Obtain singular value decomposi-
tion of any matrix. (55 = 10]

5, Lot A = BC be a rank factorization of A, Writc dova the
oxpressions ior (a) AY and (b) P(4), the orthogonal
projection operator ongo column spaco of A in torms of
B and C, Prove that thesu coxpressions given by you indcod

, aTo A" and P(A). 4 o1 2 8\ [5+5 =10]
6. Lot a=f™M1 %12)= (0 1] 2 2
hyy o 5204 3
3 3] 4 33
Obtain an upper triangular matrix T “such that A = T'T using
square root method and discuss tho uniguoucss of T, Using

tha above computation write down Ays = Ay A;i Ay, where

All and A22 aro 2x2 matriccse
(10]



7.

Show that

(a) /. and B are of samc srder and A'A = B'B if
and only i1f /2, = PB for somu orthogonal matrix P.

(b) 4 hos a commuting geinvorse 1f and only if r(a) = r(s2)
and in such a casc there oxists a unizua rofloxive
coznmuting g=invorse of L.

(c) Lct H and E be Hermite canonicel forms of
matrices . and B then H = E 4f 2nc only if R(a)=<_(B).

[3x5 = 15)
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1, For a raridom variable X taking non-necative integer
values only, denote by § the probability gencrating
function of X and by Q the generating function of the
sequence iqk} vhere q, = P(X>k) for k20.

(a) Show that Q(s) = l:%é%l for ~1<s<l.
(b) Derive formulas .for Z(X) and V(X) in terms of Q and
its derivatives,
(c) Deduce, in particular, that E(z, if it exists,
equals ¥ (2k+1)P(X>k). :
k=0 [6+4+2]=[12]
2.(a) Show that if X is a random variable with a contilnuous
distribution functi:n F, tien the random variable
¥ = F(X) has the uniform cistribution over (0,1),

(b) Show that if X and Y are independont random variables
with a common continuous distribution function, then

P(X=Y) = 0. [8+4] = [12]

3. Let X be exponentially distributad with parameter a.

Show that the random varisble Y = :(mod 1) £2f x-[x]

has a densit
Yo rel
4.(a) show that if F is a bivariate probzbility cistribution
function, then it must satisfy F2(x,y) < H(x)G(y)
for all (x,y) € R2?
of F,

(b) Let X,Y be independent U(0,1) rancom variables, and,
let V = max (X,Y) write down the joint cistribution
function of (X,V). Show that this joint distribution
function is continuous. Does it acnit o joint dxnsity ?
Justify. your answer, [4+(5+3+4) )=[16]

pstio.

, where H and G are the marginals
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Find the »zobability that the juacdratic equation
a2 - 2YA + ¥ = O in A has real roots, if X :nd Y are
random coalficients having jQint density

£(x,7) ={,."mo-a|x| if0<y < |xl
o othervise (Hero « > 0).

[10]
Derive thn density functlon of the t-distrlibution with
parameter k, and, find a goneral formula for its momonts,

[e+7] = [15]
Let (X,Y) have a joint normal density with zero mceans, unit
variances and covariance P. Dynoting by (R,0) the usual

polar transformation, find the density of O, .
Henco show that P(XY>0) > P(X/<0) if and only if @>0.
[9+7] = [16]

Let X,Y be independent random varlables. For every

n2l, denote by X, the discrete random variable definced as
%, (w) = J% if J% < X(w) < E%L, K m4009=2,=1,0,1,2,.

. 2 2 . 2
Show that for any x € IP. P(X + Y & x) = E(G(x=X,)), vhere
G is tho distribution function of Y.

Deduce that P(X+Y<x) = E(G(x-X)) for every x € IR,
[8+4] = [12]

A point is pickod at random from the unit interval (0,1),
thus partitioning the interval into two subintervals.

Denoting by Y the lcngth of tha longer subinterval and bf
Z the shortor one, show that Y/Z coes not have finite
expectation, [12]

10.Let X be a non~necgative rancdom variable such that Y=[X] he

Polisson distribution with paramctar x(x>o), Z2=4(mod 1) is
uniformly distribu*-d over (0,1) and X,Z arc .indepondent .
Show that X has density and find the density.

[12]
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Note

1.(a)

(v)

2.(a)

(b)

3.(a)

(b)

4.(a)

[BREEN L
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2.5,1991 Maximum Marks : 100 Time: 3 Hours.
H Answer all questions,

1f f is Ricmann-Stieltjos intosrable on [a,b] w.r to «,

prove that 1im  S(P,f,a) coxists, and oquals f da,
A(r)=> a

vhere S(P,f,a) 4s the Riomann-Stioltjos sum of £ for the
partition P with rospect to a.

Evaluzctc tho following limit by writing it as an inteom
and then using the fundamental thcorem of ealculus.

n 4
n+2k)
lim I S—-—s-— . [7+7 = 14]
n

N=>eo k=1

7
Ir ' 'is continuous and non-zero on [a,b]l, and if thexe
i1s a constant m > O such that g (t) > m for all t in
[a,b], thon use the Sccond M:an-value Theorem for
integrals to prove that

| f sinf(t) dt | ¢ =

Hint: 7rit the integrand as [sin @(t)- f(t) ]
[ ¥ o the eg a a 2[ 4’( ‘f 1. ——&)—
If a > 0, show that | j‘ Sin(t“)dt| 5, for all x > a.

Show that
f X- 22 ‘x ( -1).
2Zix2 =% [7+7 = 14]
Show that é‘n %g;fdx converges but not absolutely,
Difine x 1 ~x3(t%1)

2

£x) = (f o*at)? and ofx) = [ St
(1) show that f?x) + g?x) = 0, and deduce f(x)+g(x)=%.
(1i)Use(i) to prove f“o-tzdt -/

—e [7+7 = 14]
Show that if an(x) converges unifornly, and {gn(x)}
uniformly bounded on SCIR, =nd {gn(x)} is manotonic
for covery fixed x € S, then :fn(x) 9,(x) converges
uniformly on S.

petsOs
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4.(b) Lzt £ (x) = nx(1-x)", Ghow thzt | fn(x)} converges

5.(a)

(b)

pointwisa but not uniforrily on tho interval [0,1].
Verify ihat tomm-by-term integration lcads to a correc

result in this casce
[ 7+7=14)

Dotermine the interval of convargence of the power sa
3 5
1 _x 1.3 x 1.3.7 «x
X*ZvFrtza-F rzIB T e

Show that tha series T (5in nx)/n? converges for
every rual X, and deno:zlits sum by f(x). Prove that
is continuous on [0,%], and that

" v _2
£ f(x)dx = 2n=1 m -

[7+7 =1 ‘,]

6. Class Tcsts.

fa0]



INDI\N STATISTICAL INSTITUTZ
BeStat.(Hons,) I Yaar : 1990-91

Statistical Mcthods I1I°

Somostral-I1 Examination

Date 2 29.4.,1991 Maxinum Marks ¢ 100 Timet 4 Hours,

Group A
Noto t Answer 2ny throe q uastions,

1.(a) Defino orthogonal polynomials over n distinect valucs

xl,kz...,xn.'

(b) Show that the orthogonal polynomials aro essontially
obtained by applying Gram-Schmidt procoss over
%.h,",%4.Muo%=(ﬁﬁx;,“"an
Show that u,'s are lincarly independent, .

(e) Brinfly desoribe the uwes wé ua lhiugemal polynominle fr=
fitting polynomial curve ovar a scatter of n points
(x,sY )v--o(x Y ).

1771 n’’n
[3+7+10]

2.(a) Consicor n cbscrvations on a sot of p variates

(x1'°"xp)‘ Define tho multiplas corrclation coefficient
R1(23..p) éotween X, and (x2,..,xp). Show that
0L R1(23..p) £ 1, and ciscuss the limiting cascs.

; viith

D
(b) Show thzt for any linzer ccsbinatisn g cjxJ

non-zero variance.

3 P
Corrln. (x;, g cJXJ) =[Corrln, (X), gbuxj).
Corrln, ( § b %40 ? cjxj)],wh:re tha lincar rogression
) is

cocfficiants are givan by by ~nd (s

's YY)
3 12°°**"1p
assuiwd to be non-zero, S = [sij] boing the covariznce
matrix of Xl, . o.x,)u
LS

Use this to show that b. .s
= /31y
R1(23..p) : $11
(c) 3how algebraically or geomatrically

2 "2 2
1-R) (22..5) = (-Ry(2a.,(p=1))) (1-F1, 23, (p-1)

pst.0,
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3.(a) vhrt are the advantages of using probability methads of

sampling ?

(Q) “hat 1s sclectlon biss ? that is non-rosponse bias ?
(¢) Consider a pOpulctiun of N units u,,..,uy with A\ui)-x

4,

1.

N
Let p = % xxi. a2 = ﬁ “(x - u) o L2t RypeeyX, bo the

X-valucs fot 2 sample of n unlts ¢rawn from tha popula-
tion by SitS.OR. Obtain Var (— ““1)'
1

Suppose, furthermere, the population has ba.n rivided
into K strata, The size of the ith stratum being Nyjo A
sampla of size ny is taken fron the ith stratum by
SRASWOR,That would be the varionce of I3 st under
proportisnal zllocation (Ln = n).

Conmpare this estimatce ist vith ?, obtained under the
first sampling schume, when n1 <L Ni for all i,

(3+5+12]
Dasc o ¢ mcthods for g:unerating rancom varictes from any
thr>e /the following probability models using only randem
number generntors. Give thcoretical justification in cach
case ’
(a) Normal cistribution N(p,o?)
(b) Poisson cistribution P(A)
(c) Stancard logistic cistribution

(d) Nagative binomial (m,p). (201

Grup B

The following tzble gives the m:=ns and (“Sij) motrix for
four variables.

Ko = gasolinc yicld percont
| = cruce oil gravity (API)
5 = cruci: 9il vapour pressure

X4 = cruce oil 107, peint ASTM
basz¢ on 32 samples of cruce oil. Obtain lincar prediction
formula for precicting X5 on th: basis of XI,X2,X3.
5564.1 461.4 334,4 ~3921.0

984.5 254.0 -4591.9

2i2,8 =2763.0
43690.0

(nsij) =

1,5 = 0,1,2,3

Mcans 2°= 19.65,'Ki = 39.25, X, = 4,18

23 = 241.5
Contcaeanes
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Group B Contd.....
l. Contdaicase
2 1 o
Also, obtain R 0(123)" and 03,12 *

intoerpret the results obtaincd,

{22]

2. The following toblo givas the frecuency cdistribution of
systolice blagd prassure of 1206 wwmen, agad 17-24 years,

31020 pressurg Esnceatnae fraquency,
Lnn

U5=95 1
95-100 3
100-105 . 10
105-110 11
110-115 15
115-120 20
120-125 13,
125-120 10
130-135 8
135-140 4
140-145 3
145-155 2
Total 100

Fit a suitable normal distribution to this frecucney
distribution, Draw the histogrom with end-points of
class-intervals being stancardizod, ~nd draw the appro-
priate nermal curva over the histogram . Tcst for goodness
of fit,

(18]



IEDIAL STATISTIC.L ILSTITUTE
ReSTAT.(HCIS.) I 72AR:1990-01
S_1_3TRAL=1 PACilt EX/ INATICH

COla UTATICIAL T2Cii.JwinS-I

Datui2e1491 Maxdnum Farks:100

Hotc: From Group A, answer @re1 and ary two froo
th: roste Fr.u Gr:up B, answWer any three
questicnzse All qu. stiens in Group B are of
el velue.

GRLUP-A  I~xekarks:50
1. You arc given tw. sorted arrays 4 tni B of siza ¥, ani N,
respectivelye The crray 4 *s sort.d in asconding order, while
B 13 in doscending erdere wWrit? o FCGLTRAN pregram to generate
a new array C of “sizc (H1+I\ ) frot. the elements of A and B
such that € is scrted in aarcndirg ardere [20]
(a) Rewrite th: fcllewing pregran s.gmeat withcut using any IF -
statement.
INTEGER  PROD
HEAD(® ,#) YRCD
IF (FPROD.EQ.1) THZN
FRICE = 10.0

ELSE
IF (FROD.EQ.2) THEN
FRICE=20.0
ELSE ]
IF (PROD.EQ.3) THEN
PRICE=15.0
ELSE
IF (FROD.ZG.4) THEN
PRICZ=25.0
ENDIF
EKDIF
ENDIF
EXDIF
STOP
END
(b) In the main program you have twr.unlabelled CCMEON statements
as follows.
COMOM = A,B,C
COFION D,E
In a subrcutinc the crder of the tw: COITOM statements has been
chanzed as
CCM ON D,E
COI 10N A,B,C

In th: subroutine, will yecu get the dosir:d valucs for the ccmmen
variables? Explain your answer. [10+5=15] p.t.o.
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3.(a) write a FORTRAN program tc read an intoger of atmost four digls:
and then guneratu the intiger in which thoe digits ary in rovers:
crdere Frint bsth tho input cnd sutput integers. For oxampla,
1f the input 1ntugi:r 1s 1359 ta.n tha gercratud integoer would
be 9531. The intuger should bu Lo d as a singlu numburs Yeou arc
not 1llcwed to ruoad the digits scparntelye

(b) Yeu have a function ramed ¥FLOT (4,3,N,FX); when A,B are two
rval numbers (A,3 ) O, A ¢ B), N is a positivc integor and
FX is thu nimu ~f th2 functi:n ¢ b plcetted. Writo the main
program t~ plet SIN and €03 fumcti~ng using ILOT for o sot 2f
A,B and N (which arc t~ be wocd)e Noto thut FLOT evalustus FX
at N cquispacud points over [L,BJ. [10+5=15!
b4e Viritce a FORTR'N prozrasz t> find the largest and smallest clorents
cf a symmetric matrix by utilising th. property <f a symg-tx_-ic
matrix. f15)
GROUF=B  liax.Mirks:50
5. Fcr a ccmputer with numbur base d wrd t-digit mantissa for a
floating=-pcint number, find the uller bounds ¢n the relative
round-off crrors of us=3(ab) and v=(ata+a)b. Illustrate with

a=0.4299 and v=0.6824, dving all cirputations in decimal
arithmetic vith 4 digits.

6. Virit: twc subrcutines us f£21lows:

(1) a subrcutine to Iind or initial approxdimatizn tc a root
<f a nen=lincar oquation £{x)»0 in the interval (a,b) by
tho bisection methrdj

(11) a subrrutine to computs the final apprexdmats value of the
rz:t with a choasun procisinn-uslig the initial approeximaticn
prcvidad by the subrrutine <40 (1) by the lincar interative
mathecd.

Virite a 'nmain pregramine' €5 ctmpute the approxdmate
value of the roct i (2,3) of the cquation

x2-0.486 -5.792 x2+0.456 x + 4792 = O
. -5
with errcr { 10.

‘f+» Find the order cof convergence cf the scvcant mcthode.

cintde eese3/-



8. Duscribe an algorithm in ths fori of a flowchart for corputing
the approximate sdlution of a system of lincar cquations by
Gaussian eliminaticn mothod witu piviting.

Feor implementing the algorithm in a FORTRAN pregramm ,
describe hiw you shculd crganize the entire cemputing preeess in
apprcpriate subrcutines/functicnse

9. Duscribc an algirithm £3r ecmputing tho appreximate value of

s 8 7

virite a FORTRAN prcgramms to implument the algerithm.

[ e

iss?



INDIAN STATISTICAL IMSTITUTE
B.STAT +(HONS.) I YEAR:499C—51
SEMESTRAL-I BACKPAFER EXAMINATION
CALCULUS-I
Datet 31.12.90 raxitun barks:400 Tire: 3 Hours

Note: ‘Answver all qu:istions.

1.(a) If a { b are two real number:s then show that there is a
rational nurber r- such thut

. alr{hb.
\ &
(v) 1 ian.i' and \.bn’] are sequencey of real numbers, then does
the equality

Iim (a,+b ) = Iim (o) + Iim (b,).

always hold? Justify ycur answers [14+61
gf(a)‘ if { an} i3 a sequence of pozitive real numbers such that

1lim it exists tnen show that
n= %n
Vn

1im ‘3&1 n a .
n=yvo n-jw

(b) Lo i’&\& be the ¢aquence of reuls defined inductively by

L 2
PN S
Show that lim x, exiats. [+ ]
Ny

3.(a) State and prove the root test Iclr the convergence ol a series
of real numbers.
(b) Show that if a, is a series of real rusbers with bounded
partial sums and§ \ is & scquerce dacreasing to O then

ta b, is convergent. [+10]
se(a) Let £(x) = x> 1f x is rational
= % if x is irraticual.

Determine the zot of all roal purbers a such that l_im o(x)
x=-»a

does exist.

contde seese2/-



4.(b) Show that the corposition of tw: continuous functions is
contiruous.

(c) Show ih:t ivery continuous fwaction £ : [0, = R is
uniformly ccntinuous.

(d) Let
f€x) = > sin 1& ifx p O

= 0 iftx = O
(where G is a positive real number).

Show that f is differantiable at C if and cily
ifa ) 1. [B-8+16+2)
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5:1=STRAL-I SXAiIML.TION
COMFUTATICIAL TeCilNILUSS ..i.D YROGRAIIILG I

Jabed 12412490 Maxdimum lark:: 100 Tine: 3 Hours

1+ 3uppose your FCRTRAN Corpiler supjiorts orly orne dirensional arrayj
i.e., you carnot usc 4n array of Lorc than one dirension in your
FCRTRAN programmec. rite a prosrar: to read and store a lower
triangular matrix ard thcn print it in a matrix forr. [207

2+ nAnswer either question (u) or qu:stion (b).
(a) (1) g 10 I =1,10

DPp 10 J = 1,15 )
1F ( IA(I,3). EQ.0) GO TO 160

10 CONT INUE
WRITE (#,#) 'all el:zro..ts cro non zero!
GL TIC 2o

100 WRITE (#,+) I,J, 'th :zlascit is th. first ron zero clement!

120 CONTINUE
Rewrito the above progrouw sezrent without using any GC TC
and IF - THEN - ELSE statuim:ris (IA is an array of size 10x15).

(1i) SUBROUTINZ  TRISES (a)
INTEGER A(1¢,10)
Dp 10 I = 1,10
DF 10 J = 1,10
i= A(1,7)
A(J,1) = A(1,7)
AMIJ) =N

10  CONTINUE
RETURN
END
The abnve subroutinc has boen writtcn fer trarsposing

an array of :iz: 10x1C. Do.s it wecrk correctly? If not,
[5+10=151

correct 1t.

«(b) Comment on and/or justify the following statenents.
a) *STOP and END serve sarc Fui-pose .« ®
b) "There is no-diffurence botween paUIVALENCE and CCM2ON
statements.?
¢) "A FORTRal sub-outine cint transfer control to rore than onv
points of the ¢1lling Jacsiame” {5+5+5-15]
cortds seee2/=



3« Answer any onai

(a) What will be the output of th: followings FCRTRAN program
(Read the program very car:fully)t Justify your anawer.
DIIENSION X (3,2)
K=0
DP 10 I = 1,3
DP 10 J = 1,2
K=k®*1

10 1x (1,3) =x
CalL TEST (IX):*
STCP °
END
SUBROUTINE TEST (IX)
DIM:LSION IX (2,3)
WRITE (*,%) Ix (1,2)
RETURN
END (151

(b) Fird the valuus of J ard X ufi.r z.ch of th: following rrogrun
segments are vxecuted.

()T =5 (13) T =5
K = 10 K = 10
IF (5.LE.10) THEN IF (J.LE.10) THEN
K = K.5 K = Kt5
J = J+K J = J+K
ENDIF LLSE
J =J-K J = J4K
J = 2#J ZNDIF
J = 243
(118) J =5 (iv) g =5
K = 16 K = 10
IF (J.GT.10) THEN IF (J.GT.10) TiEN
K = K+5 K = K+5
J = J+K J = JiK
ENDIF ELSE
J = J+K J = J+K
J = 2#J ENDIF
J = 2 [15.

ccntde oee3/-



L. Anzwer any onw t
(a) show that the maximum rel.tilv: rcund=off crror in the result of
a floating point arithnitic op:ratiorn dAocs not despend on the
sices of the numbars and tlaé In & computer with a2 number systen
of radix b and £ = dizit rutissa, the maximun relative round-off
errer 85 b
Consider the n fleating = poirt numbars A4 .xz,x3,....,xnw1th

o< x1(x2(-....\'>%‘.

Find the upper bounl on the round-off error in x1+x2+......+;-“

and in ;sl+xn_1+...-+x1. Us> the result in finding the best way
of adding n given floating~point numbers. [5+u+4+2=15)

(b) Construct an algorithm in th> form of a flow-chart for computiiy:
the approximate value of th. infinit: scries

S A S A O
Tt 22 422,32

for a given value of x anl & given precision. Write a FCRTRAL
programme to inplement the alzcrithnm. frvem151

5« Answer any ones
(a) Discuss complotely the curivation and implemontaticn of
Newten~Ruphson mothod for cimputing the approximate value of
a root of a givon non-lin:ar -oqeaticn in cne variable. Hew
would you medify the iothcs tc have quadratic convergence for
a multiplc roott [t+b+7=15)

(b) If, in an iterativc mathod; xnn1=f(xn), for finding a root

of the ayuation x = £(x), lic error relstion e, ,=K e, holds

ns
exactly (K (1 is a censtunt indspendent of en) then it is

possibla to find the exact valuc of the root from three conse=
cutive aprroxisations: LSNP and :q,. Censtruct the exrre-

~

esion in X2 %04 and X vhich gives the exact root. h;]

6. Angwer any one:

(a) Derive the LU factorization tochuique of a given square matrix
A. Show how this factorization may Le utilized in corputing the
solution of the system of linc.r equations: AX = f. How would
you compare this m.thod with the Gausaian elimiration motholdt

[10:5+5=20]
(b) Describe un algorithm for corjuting the inverse of a srmare

matrix A (if it exdsts) in the A array itself without using
a separate array fer stovii: thc inverse. [20]

“
0
v



I1IDIAY! STATISTICAL
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Late; 10.12.50 Faximum 1iarks.100 Tire. 4 Hours

otes Attempt all the questions.

1. Consider thr following devic=s which have been developed in
experiments: (a) Blucking (b) R-ndemization (c¢) Replication
(d) S-mpl: Survey (c) Control group snd blind nllocntien.
How does these duvices strensthen experiments? Bricfly discuss
any three of the above with fllustraticns. =1

2. Th2 Iollowinp; t2ble gives the freauency distribution of systolic
blood pressurcs of a saaple of 1747 wom-n eged 33-44 years.

Blood Pressurs o) Fercentage
et miem e e e o s o TE1atiVE frequency
85~9h 3
$5-100 5
100-105 9
105-110 1
110-115 15
115-120 16
120-125 9
125-120 10
130-135 8
135-140 5
140-145 4
145-15¢ 2
150-165 3
Total 100

(a) Draw the histopram and th2 box and whisker chart.
(b) Find approximately *he proportion in the group with systolic

blood pressures within
(1) mean + SD , (ii) mean + 2 SD. (24]
3. Answer any two from the following.

(a) Frove by calculus that the arithmetic moan of n positive
nunmbers i8 greater than or eaual te their geometric wen.

(b) Let X, m and S denote the mcan, median and the S.D. of a
data set. Show that

-8 < R-m < S.

When are tne equalities attained ?

contle ceaa?/=
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3. (e) Penrson and Lee obtainud the following results in a lerge study
of body muasurcements.

av::rage height of mun 68 inches SD 2.7 inches
average forearm lungth 18 inches SD 1 inch

correlation = 0.80
.Theé scatter diagram was oval shapud.
Find spproximately the porcuntage of men having forearms
18" long to the ruarvst inch. Of th: men who are 68" trll,

vwhat percentage (approximately) have forearms which are 18%
long to the nearcst inch 2 (151

h. Answer any one from the following:
(a) Two bivariate Aata sots have the seme SD line and the same
corr¢lation r « Show that the correlation in the pooled data
is at least r.

(b) Lct ezx e the correl-tion ratio of y on x, and r be the

corre.qution coefficient for a biveriste frequency distribution.

Show that 5 ”
U geyy ¢ 1
When are the equalitics att~ined 7 18}

5. The following tables show borly wiight and kidney e asurement
for normal -nid diabetic ton-month old mice.

Eormal mice Disbetic mice

Body(\én): 1ng1: K% gzsfy Bod&\):cight K%;“.grsy
4 810 42 1030
43 480 44 1240
5 680 28 1150
33 920 52 1280
34 650 48 1240
26 650 46 1100
30 650 A 1040
kil 560 (AN 1080
k]| 620 38 870
27 740
28 600

(a) Plot the scatter diagrams of the two dats sets on thu same
graph. (Denotc points by &) for the normal s°t rnd by & I
the diabetic sct. T-%e x as the bddy weight snd ¥ as the
kidncy weight).

contde casedi=



5. (b) Durive the lesst saunrcs lined (y on x) for the two data sets
and draw thet on the scatter disgrame Yhich line provides a
bWttor fit to the corrcsponding finta 7

(c) Pcol thc two data sots. Use the following results with the
usunl notntions.

(1) (2) , MP2_ o(D)5(2)y (D)5(?)
nSxy-n1 Sxy +n, S)\:y ku-A Y(y =¥\ ).
Similrr results hold for Syex And SW'

Derive the 1cast-squores line (y on x) for the pooled data
set, and draw it on the scatter diagram. Compare the total
sum of squares of errcrs for fitting the above single line
with the total sum of squzsres of crrors for fitting the
Azta sets by two scparate lincs as in (b). [5+18+9]




IYMDI/N STATISTICLL INSTITUTE
B.STAT.(HONS.) I YEAR: 19%0-9
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Note. The paper cerries question worth 120 points.
Answer ag many. asiyou can. Maxirum you can
s

score is 1' poin

1, From a deck of 52 bridge cards, a random sample of 10 cards is
drawn without replacement. What is the probability of having
cards ‘from all four suits in the sample? [151

2. There sre m urns containing m balls each. In the kth urn, k of
the m balls are black and the rest are white (k=1,2,...,m). One
of the urns is selected at random and then balls are drawn from
that urn one by one with replacement. let pn.k be the conditional
probability that the kth urn was selected given that the first

n draws resulted in black balls. Find p_ ,. Show that lim p_ ,=0 if
n,k N> = MK
k <mwhile lim p, =1 if ken. f10]
N> @

Ay Az,..., An are independent events, eacn hzaving the same

probability a- (0 <a <1). Let B3 denote the event that e,(act_x
one of the A1 8 occur and C the event that exactly two of them

occur. If P(3) = P(C), what is a? [10]

Consider a game involving repeated trials, at each of which

one of the two sides win. ‘he side that first accumulates 21
victories wins the whole game (Recognise the game?). Suppose

side A hes probability p{O < p < 1) of winning a trial. Denoting
by X the number of victories accumulated by the losing side when
the game ends, find the distribution of X. {151

o
.

3. let n balls be distributed at random in r boxes. (Everything is
distinguishable — balls ariong themselves, boxes among themselves
and also balls from boxes{ ) Find the expected value and the vari-
ance of the number of boxes that are cccupied. (151

5 Let X and Y be independent random vavriables, cach having seosctric
distribution with paramcter p.
(a) Find the conditional distribution of X given X+Y=n.
(b) let V= max(X,Y) and W=min(X,Y). Prove that V and V-U are
independent. (10+1¢)=[21

contde eceee?/=



-2 -

7. (a) Prove that for a random variable X taking non negatiye integer
values only, E(X) exist3 if and only if tre series ngo P(X > n)

I
converpes, and, in that cnse E{X) equals nZo P(X > n).
(h) Lot % and X, be incepen’ent random variables, both having

the same discrete distribution given by the probability ress
functicn
. i ;
p{K) = p=qy for k ¢ 1%,2,0000 }
Show that the randon variable X e min (X1,7.2) has finite
expectation. (10+10)={20]
8. An urn contains n balls of which k are black and the rest white

where k > g Balls are removed one by one from the urn until it
becomes empty,

(a) Let Pk,n denote the probability that during the entire process

the urn always contained more black balls than white. Show
that Py n satisfies the recursive relation
’

-k =k
Pi,n “n Pk-1,n-1 ¥ —1 Pk,n-1

= 2k~-n
n

Show by induction that Py.n
1

(b) 1f Q) , denotes the probability that at any stage therz are
’
more black balls than white among the balls that have been
withdrawn, then argue that q =p . Hence answer the
k,n k,n

following well-lmovn (Ballot) problem:
" If in a ballot candidate A secures a votes and candidate

B secures b votes, where a > b, what is the probability that
throughout the counting A was always zhead of B? (10+5)=[15
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Note: The puaper c.irrizs 116 marks. You can answer
as rany qucstions as you wishe Maxirum score
100.

1.(a) Show that thers 43 a real munbsr x such that xz =7

(b) Let A and B be nor-cupty s3%s of real nurbers,
A+ B = ix-ry t x¢h ard ye B}.
and
AB = xey :xeA;mdyes}.
Which of the following staternents is always correctt
(1) sup (a+3) = sup (A) + sup (B)
(14) sup (A.B) = sup (A) . sup (B).

Justify your answer. [B+7]
2.(a) Find
1im ( 42—‘# cree v —=1— ).
n—ye n<+1 n'’+n

(b) Determine the set of all real numbers x

such that 1im n19%"  exists.
N=—o
(c) Show that every bounded sequence of real numbers has a convergent
subsequences [5+5+12]

3.(a) Letﬁ‘an} and i‘bn} be sequances of real numbers such that
a
lim sup bL is finite and I:bn is absolutely convergent. Prove
n

that La) is also absolutely convergente.

(b) Tst for the convergence of the following series:

(1) 1 s4n I, oD x iZE?iﬁIEE) .
(¢) 1r ¢ a2 ana x b2 are convergent then show that ¥ a b is
absolutely convergent. [8+(6+6)+8]
4.(a) Let
f(x) = x if % 4is ratiomal
= x2 if x 1s irrational.

Show that 1im f{x) exists and 1lim £(x) docs not exist.
x—2>1 X2

contde eee2/-



4(b) If £ : R=> R i3 a continuous function such that £{x) = O for
every rational numbcr x then prove that £{x) = O for all real x.

(c) Let £ : (0,17 = R be continuous; then show that £ is bounded
above and that there is a x. € [0,1] such that

f(x;) = Sup i_f(x) P00 ¢ x ¢ 1}. [7+8+10)
5.(a) If £ : R— IR is contiruous and takes only rational values
i.e. £f{x) is ratiomal for cvory x , then show that £ is a
constant map.
(b) Determine which of the following functions are uniformly
continuous ?
(1) £(x) = sin x , ~{ x{C e

(11) £(x) = 2 , el x K e

{c) Give an exarple of a continuous map £ ¢ R~y IR which is not
differentiable precisely at x » 1 and x = -1. [B+(6+6)+6]

igs8:
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lote. JAnsuer &5 many Questions as you can.

(a) Define a 1linear trensform~tion from ¥ to Y/ whcre V snd W are
vector spnrecs over a field F. Ghow thet 'f' is a linear trans-
formation from R® to R.m_ if ~nd only if f£(x) = Ax for all x in
R", for some rcal matrix A cf order m:n.

{b) Let S and T be subspaces of R® such that S + T = R, Show
that £ is a projection opcrator frcm R® into S along T if
and only if £(x) = Ax for all x in R” where A is a sQuere
matrix of order n satisfying (1) A?'-A, (11) &(A) = S and
(111) N(A) = T.

Further if T = S , show that A is symmetric.
[(2+5)+(2+8+3)=20]
Show that a) r(AB) = r(5)~d{ﬁ (@}
b) r{iB) + r(3C) < r(B) + r(48C)
c) r(.im)=r(/\m1)-_-> r(AM=r(s") for all n > m. [5+3+2=10]

Define idenpotent matrix. Frove that the following are equivalent
(a) A is idenpotent

(b) CB=I where A=BC is any rank factorization of A

(c) & (1-) = n(a)

(@) r(A)+r(1-2)=r{I1)

(e) Ax=x For all x in ¥ {A). [103

Define A, a gineralized inverse of n matrix A through linear
.equations. Show that A~ cxists for any given matrix A. Show the
equivalence of
{(n) G is a A~
(b) AGA = A
(c) AG is idenpotent and r(43) = r(A) (101
Prove or disprove the following (all matrices are real)
(a) r(a) = r(a&en is nonsingular where 4 = BC is any
rank ractorization of A. -
(b) 4B = B and BA = A=3 L and B are idenpotent.
(c) 2 and B arc symmetric =5iB is scgmmetric.
(d) a38" = cBB'&>23 = CB.
(e) For any square matrix 4 TW{A) > N(I-A). (rci

contde cese:t/=
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(a) Compute a g-universe of A.

(b) For the systcm of linzar cauations Ax=b, discuss the
consistency and obtain goneral solution 1f consistent in
each of the following cases vhen

1
(1) b= {,

(o]
1
(it) b= 4
(] [6+2+2=103
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FIRST CEMEGTER EXAMINATION
REMEDIAL ENGLISH

Date : Maximum Marks : 120
Time + 3 howrs-

section I : Reading and Vocabulary

Task 1 (20 marks)

Read the passages and tick off the right answer. Give reasona for
your answer.

a) The acientist and the watches.
b) The Sultan and the cheat.
e) The Prisoners.

d) Four Women.



Reading and Speaking 4"

N} :
The scientists One pight, & crary scientist got involved in 8 rather silly pryument
a d with s [ellow scientist. They wae arguisg about whose watch was
.+ the better, the Swiss one or the Japanese ene. Being sclenting, they
the watches “dedded to doan experiment to test the watches. The £t part of the
N Lent was 10 sce if both were waterprood, (They were both 3o

convinced of the Quality of their watches that they were willing to

ik ruining them.) -

Thry went into their laborstory booking very serious. They Alled
the siok with water, put the watches in, waited knpatiently for ten
minutes and took them out.

They could sce there was something wrung with both watches, but
being cautious men of science they obrerved them for 8 couple of
bours before speaking to each other. The tentdan was oabanble.
They both ailently reslized that the Swins watch was losing siry
mioutes sn hour and the Japanese ooe double that.

The scirntint with the Japanase watch then slowly mised his head

* and sid, “Both watches are pow dcfcctive but my watch fs right -
more often then yours, so it"s benter.’ The schentist with the Swias *
watch left the room without saying a word.

'Was the man with the Jspancse watch right? If so, bow?

1 What were they arguing about at the beglmming of the stary?

2 Why couldn't they go cn with the experiment after they took the
witches cut of the water? -

3 What did they do for a couple of boun? o

4 What did they realize the Swiss watch was doing?

= -

s ud::s-in';\c{'ilbdu
kK -
8 going lorwerds?
b stopped? .

¢ golng beckwards?

6 Sobow aften In every 12-hour period woutd the Swhss watch
show the rizht time?

a .
b Twice,

§

mlowtes bn ahxty minutes, was



Challenge 1o Think

The sultan and
the cheat

7 How many minutes was the Japancie watch Josing every hour?
§ 1fa watch loses 120 misutes every sixty minutes, lsft |
a ‘going forwards?
b stopped?
¢ going backwards?
9 How often in every 12-hour period will the Japancse walch show
the correct time?
s Once
b Twice)
10 Wasthe mwlmmwmhum.'nulmynmhunghlmn
often than youn')
11 Whyis this nbt,rd?

A sultan ordered ten goldamiths 1o make ten coins esch, mhm
was to weigh exactly ten grams of pure gold.

One of the goldamiths was 8 bad man. He decided 1o :h:nl. He
made all his ten coins one gram short. Now the sultan heard that one
of the goldamiths bad cheated. mmmmlmummm:.
each of his colns ane gram shont.

‘n:uulunvunnyd:mpamn.ﬂumhmhnumbad
cains from each of the gmiths, weighed them together cace only and
found their weight to be $40 grams. This was enough for him to find
out which one of the galdsmiths had cheated.

How did he do it and who was the cheat?

1 How many goldsmiths were there?
- 2 How many of them were cheats?

3 mchﬂl,hhlheomm,muh!neomx.ﬂovmymm
shart was each coin?

4 Did the sultan find the cheat
a bylmkmguchmhtbceye?

§ How many times did he weigh the coins be took from them? o
6 Dndh:uhlhemmtowu;h(mm
a ooe goldamith?
b nmcollhegoldmth.l?
¢ all of them?, it
? Sumch:hmukmnuunmﬁomuchmmmdputmm
‘together on the scales. When be weighed them bow many grams
ahort would they have been?

8 Would be bave known that one of the emiths bad cheated?
9 Would he have known which emith had chested?
10 Suppose be 100k ane coin from the first smith, two coins from the




Reading and Spaaking S

second and theee from the thisd, how many would he take from
the others?
11 Hp- mnny":_o!m would that be altogether?
ARG gul ‘whit {hould the'total welght of these
R e
a 300 grams?
b 550 grams?

13 How much did the coins he put on the scale actually weigh?
* 14 Sohow many of the coint on the scale were made by the cheat?
13 Who was the cheat?

L

The Prisoners Theking of vh unnamed country never tries his pesoncrain g
courtroom. Instead, he puts them to a test which he makes up
himsclf. Dufing & riot {n the capital, three men were taken prisoner
and brought tb the king. This was the test he devised, He hed the
prisoners blindfolded and taken 10 a ficld where there were five
poles, three whitend two black, The poles were in 8 straight line
from east to west. The prisoners were tied to the three poles nearest
the west. All three were facing west. When the blindfolds were
removed, each prisoner could see only the poles In front of him. .

The king ssld, "If one of you can tell me the colour of the pele he lﬂ

tled to, T will set all three of you free. If none of you cagirine, you,
will have to stay In prison for ten years, If any of you /iudy wiong,
you will sl be shot, There are three white poles anc -%lflck onen



32 Chullnga o Thisk

Four women

1wl now ssk esch of you If he eon tell the colour of his pole. You
may snswet only yes of no of thsl you dun’t know.*

The king atked Prisoner X first, Y sccond, and Z third, Bach
heard the others’ answers. What did each prisoner snswee when his
tura came? Were they set free?

1 How many polcs could X see?

2 What colour were they?

3 1 X had seen two black poles instead, what would he have knows

4 Asit was, what answer did X give the king?

$ Whea Y bheard X's answer, be knew X had not scen two black
poles, There are two other culuut combinutivns X might huve
scen, Y thinks, What are they?

6 What colour pole could Y sce? -

7 Could Y tell whether his pole was black or white?

] W'hcq the king asked him, what did he have to say?

9 When Z heard Y's answer, he had to think hard snd fast. Like Y,
he realized that X had not scen two black poles. So Z knew that st
most only one of the two poles (his a0d Y's) could be ... what
colour? .

10 Z also knew this: if Y had scen that Z's pole was black, Y
.would've known his own pole was ... what colour? But Y dida't.

11 Did 2 know the colour of his pole? ¢

12 What happencd to the theee prisoners?

10 & remote mountaia villsge in the Eant, there is always one wise
woman who is both feared aad respected by bes people. From the
time she {s chosen until her death she plays & very important part ia
the lives of the villagers, When she fects her death is near, she calls
her four appreatices to her house to choose her successar, Her teat
bus beea o secset for many gencrations.



Reading and Speaking 83

. The four women sre ssked to st around a table, The wire woman
tedls them to close their eyes Ughtly and cover them with their hands.
She then tells them she ls golng to put a mark on each of thelr
forcheads. The mark may be either white or black. Then she marks
them snd tells them to open their eyes. They look st esch others®
forcheads. Any woman who sces more black then white marks must
stand up. The first woman who can tay what colour mark Is on her
own forchead becomen the successor.

The last time the test took place, all four women stood up. No one
spoke for what seemed 8 long time, Finally one of the women
identified her mark,

‘What was her ressoning?

1 T‘he women were told tostand up only If , . .?
L HO e oo -
ntnyof therh saw moré blick lhm whhe marks?
4 If lhc wise woman had made three white marks and one black,
bow many would have stood up?
3 Suppose she'd made two white and two black marks., Would
anyone have stood up? Which onea?
6 Ifshe’d made one white mark and three black, would any of
them have stood up? How ouny? .
7 What if she"d made four black marka?
8 So which of the possible colour combinations could be the right
one? *
9 Would all four women have realized this when they saw that all
of them were standing up?
10 If one of the marks was white, wluch of the women would've
seen it?
11 What would they luv: known about their own marks then?
12 Wouldn"t all three of them have said this Immediately then?
13 Did any of them say anything?
14 So could any of them have scen & white mark?
13 When T‘ of them spoke, what had she realized and what did she
sy?
Follow Up
1 Since no-one had a white mark, did oll of them have an equal
chance?
2 Ifone had had & white mark, would she have had sn equal chance?
3 What other colour comblnatlon could the wise women have used
tomake It a falr teat?
4 luthls a good test of wisdom?
3 What, If snything, would you use It foe?




{6 marka)

Here are some phrases from a text. The text is not given to you.
Each short 1line stands for one miasing letter. The words in
brackets will help you.

a) The oper - = = = = of bilological clocka is manifest in
a number of phenomena. (working)
b) Is there Just one ba - -~ - mechanism or are there a
number of systems for telling the time ? (fundamental)
c) There are two es - - = = = = = features in circadian
rhythma. (fundamental)
d) There is a clear advantage in being able to ant - - - -
- = = the cyclic changes. (predict)
e) Throughout the day there is a ser - - - of activities,
{sequence)
!535_3 (5 marks)
Complete the box where possible.
exclude : exclusive : exclusion
; complex ;
; ; proportion
exceed ; ;
; ; sophistication
; adjustable ;
; ; minimum
; parasitic ;
; ; problem
reduce ; :




Task 4 (5 marks)

The expreasions which help to outline the argument in this text
are missing. Replace them with the help of words and expresaions
in the 1ist at the bottom.

Rather than exploiting the environment, shouldn’t we be in
partnership ?

we continue to waste the earth’s sources as if

there were no tomorrow, there could well be no tomorrow.
the year 2000, one third of the world's
cropland will have turned to dust. One million species will
have become extinct and hundreds of millions of people will

face starvation. All this is happening ______ _  our
civilization has kept on expanding, on the assumption that
the world’s resources are limitless meraly
stopping growth is not the answer. we need s

development that works in partnership with the environment,
that uses the earth’s resources more productivityly and
at the same time is sustainable. This ({isa
Earthlife exists. At the moment our approach
is unique among conservation groups. the
business community is the sector of society which has the
greatest influence on our future, we're aiming to change the
way is it thinks and operates. We want {t to accept
conservation as an integral principle of economic
development. We’'re trying to do this working together with
governments, businesses and international agencies to show
that conservation can be commercially successful.
) if 1ts commercially succeasful how can the

business community afford to ignore it ?

after, what if, consequently, but, since, by, after all, yet,
bacause, the, reason, actually



awvotlon 11 : Writing and Grammar

Tashk 1 (b marks)

Write instructions for the use of your cassette recorder (with
the help of a diagram if necessary) so that some one alae can
operate it effectively. (any b)

Task 2 (15 marks)

Write out a short story (150 - 200 words) using the viaual given.
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(5 marks)

Place an ad in the local newsapaper to sell your car.

(not more
than 20 words including figures)

(19 marks)

You have Just been on an organised holiday with a group, and
despite the advertimement the hotel you were staying in was

very
inadequate. Make a list of points to be included in the letter
and write a letter of complaint to the tour operatora. Make your
case and say what you want done: for example, a refund,
compensation, etc.



Norua
Claus
Roli- 1o.
Dot

A diagnostic cum Proficiency Test

Total Marks 100
Total Time qU Mtw

gection 1 3 Listening

Task 1
sassu=e (S marks)

Listen carefully to the passage bying read out and write the
iteas af Food and Drinks that you'hear in two separate coluans.

Food Drink

Task 2 (10 marks)

Listen to the passages carefully. Make a list of the mistakes
that you hear.

a)First Passage b)Second Passage

Task 3 (S marks)

Listen to the passage. Identify the nonsense words and replace
them with the correct words.
'

nonsense wards correct words

Tack 4 {5 carks)

You will hear part of a lecture. As you listen, try to decide
what the talk is about. Three alternatives will be read out.
Write only the answer.



Gection 11 3 Reading

(12 marks)

Read the passags on page 3 and say whether each of the following

statements is True or Falsae.
1. The technical personnel have always been administrators. (True/False)
2. The adminsitrator and the technologist never had any

differences of opinion. (True/False)
3. Technocracy resolves the unhealthy conflicts in industry. (True/False)
4. High efficiency means maximum results through minimum (True/False)

efforte.
S. The technocrat has great influence over the administrator.(True/False)
&. It is not difficult to identify a technocrat. (True/False)
7. Techniques of management and methods of technology are

not different. (Trua/False)
8. Technocracy is the administration of technical concerns (True/False)

by technical personal.

9. Technologists occupy a higher rank in the industry than {True/False)
technocrats.

10. There are five levels of ‘working men in modern industry. (True/Falsel



Unit 16: Technocracy

Technical and sdministrative elcments were
considered 1o be far apart in technkcal establish-
ments. The administrator was entrusted with
the responsibility of the overall mansgement of
an industry while the technical personnel re-
mained advisers to the administrators on tech-
nical affairs. With the rapid strides of techno-
Jogical progress inthe world it was felt that the
management could not Ileep gace with the tech-
nical advancement causing fnction and defects
in the sysicm as 8 whole. The pure administrator
found it difficull 10 scc eye to eye with the
technologist in matters of unprovement in the
industry. The technologist was deprived of the
dbenefits of his creative thinking and rescarch
products for want of bettes understanding on
the administrator’s part. Such unhealthy con-

no mcans a novelly, hut a1 the present ime this
influcnce scems 1o be increasing. This uptitude
enabics technocrats 10 grasp a certain messute
of authority over the administrators who arc
direcily or indirectly chosen 10 sssumc control
ohhc affairs of industry. The creative ideas and

the technologists could then be
easily translated into action 10 derive the maxi-
mum benefits of l:chnolox:cnl progress.

M is a hnique different from
the usual methods of technology. This technique
is not confined to a limited sector of socicty: it is
socicty looked at from a certain angle and pers-
pective. Apart from mcchnmul ltchmquu
Ihcre are q
techniq humm chni lnd lhc lechniques
of intell t work. It is a commonplace these

flicts landcd the industry in a very diffcrent
situation. Peoplc began to think of several ways
and means of sctting the industry on the right
road for furthcr progress. The result was the
birth of technocracy.

‘The fundamental factor of |echnocucy is e
faith in an efficency so high that maximum
results are obtained by minimum effort. A mix-
ture of both the technical and the admini ive
ekements in a single pcrson was considered (o be
a sucoessful proposition. Technocracy has dc-
throned the pure stor and 1
him by the technocract. or rather the second has
acquired a dedsive influence over the first.
Technocratic ideology strengthens the founda-
tions and encourages the growth of such ten-
dcnc:cs as the cﬂccllvc infiltration into the

'

days 10 think of almost all aspects of human lifc
in terms of techniques and to considcr the siudy
of these aspects in terms of.technology. That is
to say, 8 scientific outlook and swareness has
aptivated the masses to develop a truly scicnific
mecthod with definite objectives and clearly
definable stages of the method for purposcs of
social amelioration. In these circumstances it is
in the fitness of things to use the term techno-
cracy for administration of technical enterpnises.
both the public and private sectors, by technical
penonnel well trained in the techniques of -
management. A pressing need of our times in
our country is to look for better technocrats to
man our flourishing industries. The technocrat
will thus occupy a position higher than the
technologist in the ficld of industry.

ative ery by the Tatic It is now customary to think of a five-fold

element. hierarchy in the division of technical personnel

Thc identification of the lechnoall the mlo skilled workcu. lcchmcmm, technologists.
& tech atic inter and the ch

significance of this transfer of power are
the most important problems of technocracy.
Technocrats are certainly not absolute masters
of the administrative machinery; however, in
many important sectors, they are guiding or
directing the operation of the system. This is by

ats. This only
shows the dcvclopmg trend in the field of science
and technology. 1t is worthwhite for a technician
to strive for his betterment by means of further
education and training in order that he may
lead the country towards industrial peace and
progress.



Task 2 (18 markm)

Read the given passage and complete the following stateasnts.

10.

The technical personnel have been advising the ____ __________ in
technical affaire.

There was need for the ____________ to keep pace with the _____ ————
The two benefits of the technologist in an industry are ____________
and .

The defects of the administration separated from tha technologist are

and .
Technocracy lays its fasth in ______________ .
The three problems of technocracy are . anl
Techniques are of different kinds .
and . .
The five levels of technical persznn.l are .
» an

A technician strives for his betterment by the two processes o

and .
Technocracy encourages the effective infiltration of the ________.
element inta the _____________ machinery.



Task 3 (S marks)

The text consists of five paragraphs. Each paragraph has a
central point. The central point of the first paragraph is given
below. Write one sentence sach stating fhe main idea of the
remaining four.
First paragraph t= Birth of Technocraecy.
2nd parag#aph
3rd paragraph
4th paragraph

)

Sth paragraph



Section II! 1 Vocabulary & Phrases

Task

a)

b)

c)

1 {12 marks)

Coaplete the following groups.

technology technocrat technocratic

bureacracy

democracy

List from the text (3) words ending in ‘“-ment’ and “-ation’ .

Write the opposites of the fallowing words by addition of dlf‘-rq
suffixes or by the change of the main part of the word.

strenghthen important
encour age social

effective



Task 2 {15 marks)

b)

Study the sentences from the reading passage which contain
the following word-groups and write your own santences using
the same word-groups. (One sentence for each word group)

1) Keep pace with

2) In terms of
3) To agrea on
4) For want of

&) Contraast with

&) To see eye to eye with
4 As a uho;a

B8) Ways lnd means

) In the form of

1@) Act oﬁ

Certain words are followed mostly by some other small
wards ‘eg. entrust’ is followed by ‘with®' .
Write the small words that follow the words given below.

i



Section 1V ¢ Writing and Grammar

Task 1 (3 marks)

a)

b)

c)

Study the following santence 3

The administrator was entrusted with the responsibility of
the overall management of an industry while the technical
parsonnel remained advisors to the administrators on
technical affairs.

The two parts of the sentence are connected by "while’ because

the two activities occur at the same time and in contrast to
to each other. Combine the following activities 1like that.

1. Technological progress took rapid strides in the world.
2. Industrial management lagged behind.

Combine the following sentences using “S0.ccecces that®.

1. The efficiency is8 very high.
2 Maximum reports are obtained by minimum effort.

Combine the following sentences using ‘but‘,

1. Technocratic gquidance is no novelty.
2. Thia influence seems to be increasing.



d?

o)

Combine the two ssntences using ‘however’.

2.

Technocrats are not absolute maaters of the administrative ma-—

chinery.
In many important sectors, they are guiding the system.

Combine the two santences using “while’,

1.

The pure administrator found it difficult to see eye to eye with
the technologist in matters of improvement in the industry.

The technologist was deprived of the benefits of his creative
thinking for want of better understanding on the administrator's
part,



Task 2 (13 marks)
ansesa

Write a paragraph each in about 200 words presenting the information
contained in the following tee charte (Chart 1 elteese—=32).

Chart 1
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Task 3 (S marks)

——- am
Pressnt the following information in a circle chart.

There were 470 students in a polytechnic. 188 students came from village(
and the rest from small towns. Among them were 47 girls from villages an¢
94 girls from small towns. In the four courses offered at the polytechnic]
there were 21 boys from villages in Electronica and 3@ ach in Civil,
Electrical and Mechanical Engineering. Similarly, thero were 42 boys ¢rg,
towns in Elvctronice and 80 each in the other 3 courses. While the Elec.
tronic courase had 7 girls from villages and 14 girls from towns, the othe
three courses had equal distribution of girls from villages and towns.




	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061

