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1 Questions

1.

2
3
4.
5

What are the properties of a linear vector space ?

. What is the dimensionality of a linear vector space ?

. When is a quantum mechanical operator said to be linear ?

What are the properties of a Hermitian operator ?

. State the first postulate of quantum mechanics.



2 Answers

1. The various properties of a linear vector space are asifsll

* Vi) +1Vj) = |Vj) + |M), known as commutative property of addition,

(V) + Vi) + M) = M) + (IVj) + [W)) . known as associative property of ad-
dition,

existence of a unique null vect®) in V such thatV;) +|0) = |V;) = |0) + |V}),
thereby existing as an identity element of addition,

existence of a unique inver$e V) in addition such thalV;) + | — V) = |0),

o (Vi) +1V;)) = aM) + a|Vj), pertaining to scalar multiplication,

(a+B) Vi) = alVi)+ B|Vi), also pertaining to scalar multiplication and

a (BVi)) = (aP)|Vi), also pertaining to scalar multiplication.

2. The dimensionality of a linear vector space or linear mespace is decided by the
maximum number of linear independent vectors in that livegtor space. Thus if
there are at mostt number of linear independent vectors, the linear vectoce s
N dimensional.

3. An operator, sayﬁ) is said to be linear, if it satisfies the following mathemailic
relations:
- BBV) = BV).
. (V|®B = (v|Bd.
* ®(alvi) +BIV2)) = ad|Vy) + BDIVz).
* ((Vala+ (V2 B) @ = (Va|bar + (V2| DB

4. For a Hermitian operator, all the eigen values are realdidinct eigen values, the
corresponding eigen vectors are orthogonal to each other.

5. The state of a quantum mechanical particle is represdiytégt) in a Hilbert space
which can be defined as a linear vector space consisting ofren product space.
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