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B.Se. DEGREE (C.B.C.5.5.) EXAMINATION, MARCH 2015
Sixth Semester

Core Course—LINEAR ALGEBRA AND METRIC SPACES
(For B.Sc. Mathemaeatics Model I and II)

Time : Three Hours Maximum Weight : 25
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Part A

Answer all questions.
Each bunch of 4 guestions has weight 1.

What do you mean by zero subspace of a vector space ?

Define linear span of a set 3.-

When an infinite set of vectors is said to be linearly independent 7
What do you mean by dimension of a vector space ?

Determine whether W={(x, 3, x, ¥): x, y=l}is a subspace of R*
Define a linear transformation.

Define Kernel of a linear transformation.

Give un example of a linear transformation on a vector space.

Let F : RE - R? be the mapping defined by F (x, y) =(x + 1, y + 2). Is F a linear transformation.
Let T:R®* 5R¥be the projection mapping into the xy plane, defined by
T (x, ¥, 2) =(x, ,0). Find the image of T.

Define a closed set in a metric space,

Define an open sphere in a metric space.

How will we define boundary of a set 7

State Cantor's mtersection theorem.

Define a Cauchy sequence.
Give an example of a metric space which is complete.

{4K|=4:|
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2 E 1688
Part B

Answer any live guestions,
Each question has weight 1.

Show that the vectors (1, 1, 0), (0, -1, 1), (-1, 0, -1) of R* are linearly dependent,.
Prove that a set of vectors which contains at loast one zero vector is linearly dependent.

Let T:V - Vbe a linear map and %, %3..x4 & V.If T(X,), T(X,)...T{X,) are linvarly
independent vectors of V, then prove that X; X,..X, are also linearly independent.

Let T:R? - R?® be a linear map having the following effect on the indicated vectors,
T(1,1)=(2,1), T (-1, 1} = (6, 3). Compute T (1, 0) and T (0, 1).

Let X be a melric space. If {x}is a subset of X consisling of a single point, show that its
complement is open.

In any metric apace show that the empty set and the full space are closed sets.
Show that elosed subspace of a complete metric space is complete.
Explain the concept of continuity in a4 metric space.

(5% 1=5)
Part C

Answer gny four questions,
Each question has weight 2.

: R Y|
Determine the co-ordinate representation of the matrix [ 5 2-| with respect to the basis

8= 0 1|19 [1 h ]
il Al 1Pe A ol
Let V be the vector space of ordered pairs of complex numbers over the real field B, Show that

the set 8= {(1,0), (,0),(0,1)(0, i)} is a basis of V.

Find the matrix of the following linear transformation in R? relative to the usual basis.
T (x, ,2) = (x, ¥, 0.

If 8= {vy, ..y} is a basis for a vector space V. Prove that any set containing more than n
vectors is linearly dependent.
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Let X be a metric space. Show that a subset G of X is open ¢ it is a union of open spheres.
Show that a complete subspace of a complete metric space is closed.
(4 =2 =8)
Part I

Answer any two guestions.
lach question has weight 4.

Prove that iff 1, 1y...0415 a basis for V and if #y, w5..00,,1n V are linearly independent, then
m o< M.

Prove that il B is oblained from A by an elementary row operation, then the row space of A iz

(1. 2 3
the same as the row space of B. Hence determine therow rank of A={2 4 4
3 6 10

Let X and Y be metric spacesand £ a mapping of X into Y. Show that £ is continuous if and
onlyif f (@) is open in X whenever Gisopen in Y.

(Zx4=8




