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LINEAR COMBINATION

p is a linear combination of {by, by, -, by,} iff

there exists ¢; such that
c, € /R
P = @1 'l[‘fg}_)z + ...4 ¢,bn
Example 1:

Let by = (1,0,0), by = (0,1,0), by = (0,0,1).

(1,2, 3) is linear combination of

{(1,0,0),(0,1,0), (0,0, 1)}

since) (1,2,3) = 1((1,0,0) +2(0, 1,0) +3(0,0, ) |




LINEAR COMBINATION

p is a linear combination of {by, by, -- . by} iff
there exists c¢; such that

p =c by + by 4+ ... +¢,by

Example 2: Let by = |, bs :t bs — 4>

Then || +2¢ +3t% is a linear combination of {1.¢,1%}

Sidenote: (1,2,3)? can be used to represent the
polynomial 14 2¢+ 3¢%

Sidenote = we won't need this for this class.




EXISTENCE

p is in span{by, ba, - by} iff therecz-

such that

P = c1by + @ba + ... + ¢, by

Example: span{1,t,t*} = polynomials of degree at
most 2.

A polynomial(p(t))is in the span of il,t,tQ} if and
only if there exists a solution for a, b, c to the

equation —
p(t) = al+ bt + ct™
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EXISTENCE one ¢ %\

Example 1: 2 4+ t3 is not in the span of {1,¢,#°}

since there does not exist a, b, ¢ such that

2 + D=/ + bt + ct

Example 2: 1 + 2t + 3t* is in the span of {1,t,¢°}
since there exists a, b, ¢ such that
142t + 375/2 — al+ bt ct*

In particular, a = 1,0 = 2,c = 3 Is a solution.

—————




UNIQUENESS—~— /;L P

— )

by,...,by ar@mearly inde;endeﬁ)iff ﬁon ¢ Sol'n
1 = =0

c1b1 + cobgy + 7 — ... = Cp = (.

L

or equivalently,

C1b1 + coba + ... + ¢, by %£,d1b1 + dobs + ... + d,,b,,
:>< Cl1 = dlr Co = (ig§ :@ j

In other words, if a solution exists for the following
equation, then the solution |

—

@ 2 un !i:j[
Fre

) - /g!ofesm

—Lclbl + cobg + ... + CnbIh - ;-%&




UNIQUENESS

Example 1:
b1 = (1,0,0), beg = (0,1,0), bg = (0,0, 1).

2,3} (1,2,4

If (a,b,c)=1(1,2,3),thena=1,b=2, c=3.

— _—

Uhorgue s/é\_\

Example 2: by = 1, by = 1, by = 12 @@ @
,//

)= 1+2t+4t2

|fa1+@+ct2_1+2t+3t2 thena=1,b=2 c=3
= - —

e




BASIS
{by,bs, -+, by} is a basis for the vector space V' if

1.) span{by.bs.--- b}t =1V and /ﬂ56 /
2) {bljsz"' ,bn} 1S & |

In other words if p € 5
solution for ¢; torthe following equation and that

solution isful
[\

P = Clbl -+ Cgbz + ...+ Cnbn

Example 1: {(1,0,0),(0,1,0),(0,0,1)} is a basis
for R?. =

Example 2: {1, t, tQ} = is a basis for the set of
polynomials of degree at most 2.




Application: Partial Fractions

F rSTL’ _ B
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X-| = *GLLL‘J - |
]LDon t forget to simplify first / BO{;{ oAgj Va/y
A 1);(%/ (x+1}1 1

(x+1) (x+1)X

_ (@2 _ [z+d ‘
I = | x+1 x+1

|f po‘!‘ér in numerator? power in_ denominator, do

long_division first (or add a "0" and simplify
algebraically). -
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Application: Partial Fractions f)\

o) e =28+ o5 ) (400

If you don't like denominators, get rid of them:

C4=(Ax + B)(x = 3) + C2® + 1) >

4= Ax*+ Bx —3Ax — 3B+ Cx>+C Cuor\!:mt
2K
[ 4=(A+C)? (B—SA):;;—SB+\/ Lerm

af?eér“

5 i o s |

€>< X lAj s Ain inde p




Sy ox, 15 s Al
@%@+/§v\:@2£@)x—38+0

@'husO:AJrC, (oig—%l 4SB+C’.}X

C=—A, B=3A 1=—3(3A)+—A =
4= —10A.

Hence A = —%,




Note there are_w to solve for
(= o

A, B,C. For example, one can plug in
quickly find C' and then solve for A and B.

—

4= (Ap+ B)(x —3) + C(z” + 1)

One can also use|matrices to solve line ns
U= (~DC3-3) + (T+]

L A
S

et X=O
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