Last time.

A basis for a vector space is a linearly independent set of
vectors {V?,Vg,----,vg} so that every vector W’ is a linear

combination of the basis vectors, 1.e.

T -« o) ¥ R
W - SlVl + S2V2 + L + SnVn.
Theorem. If V is a vector space and {v?,vg,.-..,vg} 1S a basis

for V and {ﬁ?,ﬁg,----,ﬁg} 1s a basis for V then n = m.

Definition. The number of vectors in a basis is called the

dimension of the vector space.

Note every real vector space of dimension n is isomorphic to RM.

If {v?,vg,----,vg} is a basis for V and W’ € V then

1.

T < v o o
W - SlVl + S2V2 + L + SnVn
and the s’s are unique so we can represent W by [51’52"""Sn

Given an m X n matrix A. There are two subspaces of interest.

A R — R"

Null space of A set of vectors in initial space so A = 0.
Range A 1s the set of vectors AX? in the 1mage space.

Nullity of A = nullity(A) = dimension of null space of A

Rank of A = rank(A) = dimension of the range of A.
Rank of A is the number of rows of A after row reduction.
Actually, the rank of A is the number of columns of A after
column reduction = rank Al (the rank of the transpose of A)

rank(A) = rank(Al).
If A is an (m X n)-matrix then

rank(A) + nullity(A) =n
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Change of basis.

J - JRE o

B = (V{,V],-+--, ¥V} C = {W/,Wg, v, W3
e -
V7! = S V] 4+ SV 4 eeee 45 VY
VIS Wk W b e 4 r W

Suppose you know the s’s and you want to calculate the r’s

P11 P1g =oo* Pyp] [51
_ p p ¢ s 0 0 p S
Poes = 721022 e
Pn1 Pn2 Pan| |°n
- (o) — iR
(Vl)l (v2)1 (vn)1
_ — — -
Peesp = (vi)y (V3), (vi),
— — —
| (Vl)n (v2)n SR (vn)n |
with respect to the WS
Note P = (P )1
B¢—C CB
#3 Spring 16
1] 0 0
C a’ = |2 b7 =11 = |0
3 2 2
[X
B  express |y as 515% + 525% + 536%
Z




Compute PCeB
1 0 0
0| = a’ -2b7 +4c” 1l = 57 - |0
0 0 1
1 0 0
PCGB = 2 1 0
L -1 kb
1 0 0
PBGC = 2 1 0 det(PBGC) =2
3 2 2
2 0 0 1 0 0
PCGB =% |-4 2 0 = |-2 1 0
1 -2 1 L -1 Y

#8 Spring 16

Let W be the set of

a b
e.q. A =
2b ¢

1 1
a) Show C = { {
2 1

(2 x 2) matrices

el

b) Find the change of basis matrix P

Answer to a) i1s b).

so that ay1= 2a12.

0 1
2 3

CeB where
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] } 1s a basis for W.



page 4



