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* Problem solving on chapters 3and g
* Vector Spaces
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Refresher on std Vi

The standard deviation is a measure of how much the entries of a
vector differ from their mean value.Another measure of how much
the entries of an n-vector X = (xy, ..., X;,) differ from each other,
called the mean square difference, is defined as

MSD(X) = _2(:5,@*\ L=
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Refresher on linear
independence/basis

Suppose X7, ..., Xj, are orthonormal n-vectors,and X = B;x; + - + Br X,
Where B1,...,Bk are scalars. Express || X || in ternyZ)f B=(Bg, ..., BK).
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1.1 Definition A wvector space (over R) consists of a set@ along with two

operationg :7 and@ubject to the conditions that for all vectors v, w,1i € V
and all scalars r,s € R:

(1) the set V is closed under vector addition, that is, V4+w € V
(2) vector addition is commutative, V+w = W + V

Vector space

=
(3) vector addition is associative, (V+ W) + U =V + (W + 1)
(4) there is a zero vector 0 € V such that v4+ 0=V for all v € V
(5) each v € V has an additive inverse w € V such that W +v =0

=
(6) the set V is closed under scalar multiplication, that is,_)ie—y
(7) scalar multiplication distributes over scalar addition, (r+s)-V=1-V+s-V

(8) scalar multiplication distributes over vector addition,-;- (V+W) =T1-V+1-W
(9) ordinary multiplication of scalars associates with scalar multiplication,
(rs)-V=r1-(s-V)
\
(10) multiplication by the scalar 1 is the identity operation, 1-v=v. | -G
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Vector space, contd.
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Vector space, contd.
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Vector space, contd.

?&O )} ANS 1) e vl Voduy %90‘“'
0 J



Vector space, contd.



Vector space, contd.
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