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* Finish independence-dimension
inequality

* Orthogonality

* More on vector spaces

» Examples



Refresher on linear
independence/basis

Show that the following vectors form a basis for R3
{vi =(1,1,1), v_z’ =(1,1,-1),v; = (1,-1,-1)}
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Refresher on linear
independence/basis

Express the 3-dim standard basis vectors e; , 5, e5 in the basis
{vi=01,11),v;=(1,1,-1,v; = (1,-1,-1)}

Te(2), es(1), B (3)
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Refresher on linear
independence/basis

Assume we have a collection of k linearly independent 5-vectors
{v{,V3,..., Ux},and let {b;, by, ..., b} } be such that:

—

.vi:

all i.

JE—

. Assume all the v;[n]=0 for

-~ W
Ui: {01

* What is the dimension of the b;?
* What can you say about the linear

independence of the b;?



Independence -dimension, condt.
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~ Independence-dimension, condt.
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Orthogonality
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Orthogonality
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Orthogonality
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Vector space, contd.

1.1 Definition A vector space (over R) consists of a set V along with two
operations ‘+’ and ‘-’ subject to the conditions that for all vectors v,w,u € 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
(3) vector addition is associative, (V+ W) + U =V + (W + 1)
(4) there is a zero vector 0 € V such that v+ 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, r- v &€ V
(7) scalar multiplication distributes over scalar addition, (r+s)-V=1-V+s-V
(8) scalar multiplication distributes over vector addition, r-(V4+wW) = r-Vi+r1-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.



Vector space, contd.

e Example:



Vector space, contd.



Vector space, contd.
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Vector space, contd.



