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Sagar Bodkhe | Mtech Mech 13322

Assertion Reason Type

A: Inner Products always give rise to norms, but given a norm there may or may not be an inner product
1 associated with it.
R: A norm must satisfy triangle inequality
Answer: B —
Explanation: An inner product always gives rise to norm given by, [[x|[ = +/{x, x). But for a given norm there is an associated
inner product only if the parallelogram equality hold for every u and v in an inner product space.
Parallelogram equality: 2[|ull? + 2[|v[1? = [lu + v||* + |lu — v||*
If a norm satisfies the parallelogram equality, then it must come from an inner product. Thus, the parallelogram equality
characterizes those norms that arise from an inner product.
So both the statements are independently true but R is not correct explanation forA. ]
A. In structural optimization we usually consider function spaces in which norm are defined (normed vector
2 space).
“R. Continuity of a functional is defined using norm. - o
Answer: A
Explanation: We desire our function to be continuous (upto some order, C0/C1/C2..) and to check continuity we need norms
because norms helps us in measuring closeness between the elements in the function space. The definition of norm changes
depending on the order upto which you want the functional to be continuous. So, Both statements are true and R is correct
explanation for A.
A. Hilbert space is also a Banach space. T
3 R. Hilbert space is a complete normed vector space and Banach space is complete inner product space.
Answer: D <l
Explanation: An inner product always gives rise to norm given by, [lx|| = /{x,x) and since Hilbert space is complete inner
product space #2 can be sure that it has got at least one norm defined for all the elements. And since norm is defined we can
conclude that this is also a banach space. Banach space is complete normed space. So, Reason is wrong but assertion is true.
A. PEis equal to sum of strain energy and work potential of external forces. T this Work potential is taken |
negative.
4 IR Work potential can be interpreted as lost work potential which could have been stored as PE but was
lost due to displacement work done by the force.
Answer: A
Explanation: Both statements are true and R is correct explanation for A.
|
5 A. Euclidian space is also Hilbert space. it
R. Hilbert space is complete inner product space.
Answer: A
Explanation: Dot product in Euclidian space satisfies all the properties of the inner product. So, Both statements are
| true and Ris correct explanation for A. . S S S

TruelFalse

7Functionalrs can be regarded as the functiqu 9f inﬁniteﬂ ‘many variaglgs (T)

Gateaux variation provides necessary and sufficient condition for minimum of functional. (F)

For solving variational problem Euler reduced the problem of finding extrema of a functional to the problem of finding
extrema of a function of n variables. (T)

Gateaux variation (and thus the extremum obtained by equating it to zero) depends on the arbitrary function h. (F)
Hilbert space is an infinite dimension space. (T)




