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LINEAR COMBINATION

p is a linear combination of {by, by, --- by} iff
there exists ¢; such that -
?’ c € /2

P = &Pl + cobg + ... & Cnbg

Example 1:
Let by = (1,0,0), by = (0,1,0), bg = (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(()?@




LINEAR COMBINATION

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

p = c1by + cbas + ... + ¢, by
Example 2: Let by = 1, by =t, by = ?

Then 142t +,3_;§2 is a linear combination of {1.¢,1%}
Sidenote: (1,2.3) can be used to represent the

polynomial 1 4 2/ +|—!ét2.

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




EXISTENCE

p is in span{bi, by, - - by} iff there exists c;
such that

]-fp/:(flbl -+ Cgbz + ...+ Cnbn K

|| — —

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

A polynomial p(t) is in the span of {1,¢,¢*} if and
only if there exists a solution for a, b, c to the
equation »T Meas

p(?f):gl—l—_bt—l—Cl’Z2 onc< Jo

———




at Jffﬂé
EXISTENCE one <3/'n

Example 1is not in the span of {1,¢,7°}

since there does not exist a, b, ¢ such that
a + bt + ct?

Example 2: 1+ 2t + 3t% is in the span of {1,¢,t*}
since there exists a. b, ¢ such that

1+ 2t + 3t2 = a + bt + ct?

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




UNIQUENESS ) T mest J

e !5
bﬁfw =

L@—b1+62b2+ _|’Cfn = ...=¢, =0

or equivalently,

S b1, ..., by are linegrly in dent iff

Clbl + Coba + ... + ¢, by =1 b1 + doba + .. E

" —G=0>

In other words, if a solution exists for the following

equation, then the solution is unique: un l7v =
S—
fQ/féfe,,’[/VQ
LPJ:,C_lbl—I—Csz—F...—FCnbn 1 £ Py
T 1 S an




UNIQUENESS

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

(1,2,3) £ (1,2,4).
If (a,b,c)=(1,2,3),thena=1,0=2, c=3.

Example 2: bl — 1, b2 = 1, b3 :tQ.
142t + 3t* # 1 4 2t + 4¢*.
Ifg+_@t+£t2 :ll+2t+3tj, thena=1b=2 ¢c=3.




BASIS
{by,bs, -+, by} is a basis for the vector spac@f
1.) span{bqy,bs, -+, b,} =V and

2.) {by, by, - n} IS a[lnearlx mdeEendent get

@': Clbl + Cgbz + ...+ Cnb
Example 1: {(1 0,0),(0,1,0),(0,0,1)} is a basis

for ]R3

Example 2: 22{1,16,152’%“: Is a basis for the set of
polynomials of degree at most 2.




Application: Partial Fractions

() Fackr U{H?(al: 3, miQ I)C;B
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For partial fractions, the power in numerator must
bhan the p power in denominator.

=)




Slre L AR, &

Application: Partial Fractions /\
2 B 4 _ [Ax+B | C (/2\5?)(,3
CX X 3 E:}:Q—I— : o :1:2.—|—1 L r— s

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

(Lﬂ:LAx%—B)(x—S) + C'(a? +ﬂ
Z:ACCQ—FBCE‘—SALC—BB—FCLUQ—FC
E:&A+C)x2+ (B — 3A):17—3B+CT Yot
- fer-/h

I.e., \L f/near‘ alﬁeb&

02 +0x+4=(A+C)a*+ (B —-3A)xr — 3B+ C
027+ 0x + 4 ( ) (/v\/le




EKL/ X/i} < Fa jadep

2 _ 2 _ _
/EZC +,\Q$,+L§,— A+ C)p~+ (B SA)ZC(/S_B\—FCJ
ThUSOZ/A_—I—_@ 0= — 3A, 4 =-3B+C
e e S L_a/

C=—-A B=3A 4=-33A)+-A=
4 =—10A.
Hence 1\4(: %,} B=3(-%) = —g,_ C :_%\.
4 _ (=33€5)
Thus, o=y = mae




Note there are many correct ways to solve for
A, B,C. For example, one can plug in x = 3 to
quickly find C'" and then solve for A and B.

[4=(Av+ B)(@—3)+ C(a® + 1) |

One can also use matrices to solve linear eqns. )

et X—? , (7”?@“3) + c(a+ |

y 2
—) C-ﬁ»:-s—_-

et x= 0O (0+4B)E3) + C () =Y
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