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1.7: Linear Independence.

Defn: The set of vectors {aj,az,...,an} is
linearly independent if and only if the equa-
tion cia; + cpag + ... + cpan = 0 has only the

trivial solution. | -t homo 9~

Dein: If § is not linearly independent, then it is
linearly dependent.
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ajp,...,an} is linearly independent if and only if
= 0 has exactly one solution
pivot in every column of echelon form of coeffi-
cient matrix A).

{a1,...,an} is linearly dependent if and only if
Ax = 0 has an infinite number of solutions.
(at least one free variable)

e ——mm——e N

Thm: Let S = {aj,az,...,a,} be a set of vectors
in R*. Then S is linearly dependent if and only
if the vector equation cija; +coag + ... +cp,a, =0
has an infinite number of solutions.
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{ [g] , {é] : {_g} } is linearly dependent since

9 4 3] |71 o
7 8 —5 21 7o

has an infinite number of solutions

In particular ) 4 3 —é _ |0
P 7 8 —5 2| = |0

or cquivalently,
R HROIHE N
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or equivalently, / !\“ X0
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or alternatively, ﬂ:’?
“ 3 vectors in R? cannot be linearly independent. Y
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[11, (4], [2]
EYL:ls {9+ Tt,4 + 8t, 3 5t} linearly mdependent‘? J
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Thm: Let S be a set of n vectors in R*¥ where
R a 12 a,,

n > k. Then S is lzgearly dependent Y
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Thm: A set of Vectors is linearly dependent if one
of the vectors can be written as a linear combi-
nation of the other vectors.

A set of vectors is linearly independent if none of
the vectors can be written as a linear combina-
tion of the other vectors.
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2.1: Operations on Matrices
A = (ai;), B = (biz), C = (ciy).

Defn: Two matrices A and B are equal, if they
have the same dimension and a;; = b;; for all
t1=1,...,n,7=1,....m

Defn: A+ B = (a,ij -+ b’U)

EX_[l 2]1{5 6]__ TSI ALY I
13 4 7 8| J3+F % 10 |2

Defn: cA = (ca;;).
O s C P
3.4]7 B33 3y) 1 R
Defn: —B = (—1)B.
Defn: A— B = A+ (—B).
Defn: The zero matrix = 0 = (a;;) where a;; = 0
for all 4, 7. ] _ 0
. 0 O 0 0 O [0]
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Defn: The identity matrix = I = (a;;) where
a;; = 0 for all ? # 7 and a;; = 1 for all 7 and I is
a square matrix

e — o —

B (1), [ § |

oo
O = O
— O O

— (q.: — (b, — (c: o
A = (ai), B = (bs5), C —\gﬁy)- Youlg AU

(d"(’ 7. ¢
Suppose A is an m Xk jmatrix, B is an@ n.
AB = C where

cij = row(i) of A - column(j) of B
= ai1b15 + azbor + ... + air by

-
3 4| [5]6 (7 syaty) ede #I1B
0 1 [8 9 10}: 3(5)4—‘:(32 36 +10
< ol “o 3(5) Fi(g) O+ 9 _;’ : ’00
@2—.— 2@ (s) +ols) (+0
12T - 22
5 6 7] |34 o1 2.,%_3': 6l
8 9 10| 10 |1 ; 0 o b
Y3 xb(‘)_' LS ¢ ?_J
10”567': S ¢ I ij3
[o 1] 18 9 10 P g {o]
2 243






S ¢ 7 ([ O noT
g 9 /oj[ol - ggr"w
7 X 3 2 X)L

L 8

[\/lo&r‘(;( md/—(’,'/y((cu‘fén s
NoT com mutative







