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STATISTICS WITH DATA ANALYTICS
MST1C01 : Mathematical Methods for Statistics
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PART —A.¢

(Answer all questions. Each guestion carries 2 marks].

2
3.

Define basis and dimension of a vecior space.
Show that determinant of a matrix is equal to the product of its eigenvalues.

Show that rank of an idempotent matrix is.equal to its trace.

. Define positive definiteness of a matrix. Giveione example.

[ 5in3x ]
Show that the'function §(x) =4 x ' D-,'has a removable discontinuity at
the origin. o\ : 1.x=0

Define open and closed sets in the context of metric space.
State Cauchy's criterion for uniform convergence of a sequence of functions.

Show that the sequence { (x) et uniformly convergent on any interval
[0, b], b > 0. X-+N (Bx2=16)

PART - B

{Answer any four questions. Each question carries 4 marks).

25

Solve the following equations using Gaussian elimination method.
X+2y+3z2=1

2x+5y+8z=4

3x+8y—-13z2=7

P.T.O.
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Show that the system of equation AX = B is consistent if and only if
r(A: B)=r(A). .

Compute the eigenvalues and eigenvectors of the matrix.

I O R
0 3 0
-1 0 1

Show that if f is monotone on[a, b} and . is contindous en [a, b], then f e R(cx).

-

State and prove Weirstrass M-test.

Show that  lim —=2%

()= (0.0) = 4 'yl'

—does NOTEXISt, |t (4x4=16)

PARI'C

Answer any four questions: Each guestion carries 12 marks).
¥ i Q )

18.

17.

18.
18.

20.

I} Prove that rank of.the pr,qdpct of two matﬁ&es cannot exceed the rank of
any one of them. ' : '

ii} LetV be awvector space with dimension ne.Show that any linearly independent

set in V gan be extendedto'a basis of V.

. i) Stateand grové Cayley-Hamilton Theorem,

(14 0

iy Given A=|2 2 0 |. Showthat the matrix A satisfies the characteristic

g a -1

equation and hence find A=,

State and prove the necessary and sufficient condition that a real quadratic
form X AX is positive definite.

Define Reimann-Stieltjes integral and state and prove any two properties of it.

Define uniform convergence of a sequence of functions. Assume that f, — f
uniformly on S. If each f | is continuous at a point ¢ of 5, then show that the limit

~function f is also continuous at c.

State and prove Taylor's theorem for the function of several variables.  (4x12=48)



