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Note :– This paper is of Seventy (70) marks divided into

Two (02) Sections ‘A’ and ‘B’. Attempt the

questions contained in these Sections according to

the detailed instructions given therein. Candidate s

s h ould lim it th e ir answ ers to th e qu e stions on th e

given answ er s h e et. No additional (B) answ er

s h e et w ill be is su ed.

Section–A

Long Answ er Type Questions 2×19=38

Note :– Section ‘A’ contains Five (05) Long-answer

type questions of Nineteen (19) marks each.

Learners are required to answer any tw o (02)

questions only.

1. Prove that every normed linear space is a metric space.
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2. The real line space  and complex linear space  are

Banach space under the norm || x || = | x |, x ε  or .

3. Define Hilbert space and consider the Banach space 2
nl

consisting of all n tuples x = (x1, x2, ..., xn) of a complex

number with norm || x || = 
1/2
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y2, yn) and define inner product of x and y as (x, y) =
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nl is a Hilbert space.

4. Show that the function f, where
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is continuous, possesses partial derivatives but is not

differentiable at the origin.

5. Using Taylor’s theorem expand x2y + 3y – 2 in powers

of x – 1 and y + 2.

Section–B

Sh ort Answ er Type Questions 4×8=32

Note :– Section ‘B’ contains Eight (08) Short-answer type

questions of Eight (08) marks each. Learners are

required to answer any four (04) questions only.

1. States and prove closed graph theorem.
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2. Prove that every inner product space is a normed linear

space.

3. Prove that an orthonormal set in a Hilbert space is

linearly independent.

4. Prove that if T is an operator on a Hilbert space H, then

T is normal ⇔ its real and imaginary parts commute.

5. Show that the function f(x, y) = | x | + | y | is continuous,

but not differential at origin.

6. Examine the equality of fxy and fyx, where :

f(x, y) = x3y + e xy2

7. If x = r sin θ cos φ, y = r sin φ, z = r cos θ, then show

that :
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8. If T is an operator on a Hilbert space H and α, β are

scalars such that | α | = | β |, then αT + βT* is normal
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