
Introductionatrices

S t a r t w i t h a s y s t e m o f l i n e a r e q u a t i o n s .

Forget abou t t h e variables a n d record

t h e coefficients a nd a n y other numbe r s

i n a n a r r a y cal led a m a t r i x .

T h e ma t r i x w i l l h a v e m h o r i z o n t a l

r o w s a n d n v e r t i c a l c o l umn s . W e

s a y t h e m a t r i x i s " m b y n "

a n d w r i t e m x n



Example: Given t h e points C-2,3),

(1,4), a n d ( 5 , - l ) , f i nd

t h e interpolating polynomial

t h r o u g h t h e s e t h r e e points

s o l u t i o n : L e t pCx)=ax2tbxtc. Plug i n

points.

3 = pl-2) = Ya - 2 b t c

4 = PCD = a t b t c

- I i p l5 1 = 2 5 a t 5 b t c

Forget a b o u t t h e var iab les .



3 = pl-2) = Ha - 2 b t c

4 = p ( D =
a t b t c

- I = pC5)=25at5btc
TT
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Perform multiplying o n e equat ion a n d

adding o n e t o a n o t h e r just o n t h e

r o w s o f n u m b e r s .
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1) subtract Row 1 f rom Row 2 and

R o w 3
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4 ) Div ide Row 3 by 2 8

O l - l 43c::::::
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5 ) Add Row 3 t o R ow 2 , subt rac t

2 . (Row 3 ) f rom R o w /
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W e have

c = 34£ = ¥

b =
9/84 = 3/28

a = -19/84

quadratic:
plx)=-
¥ux2t¥gxtIµ

works!



Coefficient a n d Augmented Ma t r i c e s

Given a s y s tem o f l i nea r equat ions,

t h e coeff icient m a t r i x C i s t h e

m a t r i x o f a l l coe f f i c i en ts o f v a r i a b l e s .

T h e augmented m a t r i x A i s

t h e m a t r i x

coefficient ma t r i x

is,A- = [C ;

where y represents t h e va l u e s
t h e

equa t ions a r e equa l t o



Row Echelon F o r m

A m a t r i x i s i n R o w E c h e l o n F o r m

i f

1 ) A l l r o w s cons i s t i n g o f a l l z e r o s

o c c u r a t t h e b o t t om o f t h e ma t r i x

2 ) T h e f i r s t n o n z e r o e n t r y f r om

t h e l e f t i n a n y r o w i s equa l t o /

( a leading 1 )

3 ) E a c h leading o n e i s t o t h e r ight

o f t h e leading o n e s i n t h e r o w s

a b o v e i t



Reduced Row Echelon Form

( R R E F )

A m a t r i x i s i n R R E F i f

i t i s i n Row Echelon f o r m

and e v e r y e n t r y i n a c o l u m n

contain ing a leading o n e i s z e r o

(except for t h e leading one).

Goal: f ind solut ions t o linear systems

by obtain ing a n augmented matrix

a n d t h e n putting i t i n RREF

by adding multiples
o f r o w s t o

eachother ( r o w reduction)



Given a matrix, i t h a s a un i que

reduced r o w eche lon form, but

r o w e c h e l o n fo rms n e e d n o t b e

u n i q u e .



Exam-ple2: w h i c h of t h e s e m a t r i c e s

i s i n RAEF ?

a ) ( l 3 - 6

O O
1)

b ) [o l 6 )
O O O"c::



a ) n o t i n R R E F because o f t h e

- 6 above the leading one ,

i t shou ld b e z e r o .

b ) i n R R E F

c ) no t i n R REF , w e need

t o interchange t h e r o w s

t o g e t

[ ' oo l ]



Systems o f L inear Equations a n d R R E F

Given a system o f l i nea r equat ions

a n d t h e associated augmented matrix,

w e put i t i n R R E f . T h e re

a r e 3 possible o u t c om e s :

1 ) y o u s e e a r o w o f a l l z e r o s ,

e n d i n g i n a o n e = n o

s o l u t i o n fo r t h e s y s t em .

n o n z e r o
✓

2 ) Every r o w h a s a leading 1 and

a n umbe r t o t h e v e r y r i g h t
and

w e a r e n o t i n s i t u a t i on 1 ) =

un i q u e so lu t i on for t h e system.



3 ) Anything e l s e = in f in i te ly m a n y

s o l u t i o n s



Exampled: H o w m a n y so l u t i o n s d o

t h e s y s t ems o f l i nea r

e q u a t i o n s , represented

b y t h e fo l low ing augmented

m a t r i c e s i n RREF,hae?-

"s:: :3
b ) [
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o l 8
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c ) (
l 0 3
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S o l u t i o n s :

a ) n o s o l u t i o n , 3rd r o w i s

a r o w o f Z e r o s end ing i n a

o n e ( says " 0 = 1 " , n o t true)

b ) infinitely m a n y solutions,

i t d o e s n o t h a v e a r o w o f

Zeros end i ng i n a o n e , and

t h e r o w s d o n o t a l l h a v e a

s i ng l e o n e a n d a so lut ion

i n t h e f a r r i gh t .



c ) u n i q u e s o l u t i o n . I f w e

represent o u r v a r i a b l e s a s

a a n d b , w e have

a b s o l u t i o n s
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s a y s a = 3 , b= - 6



Exampled'. W h a t a r e t h e d i m e n s i o n s

o f t h e following matr ices?

" % : "0 I O

I O 2 4
b ) [ o ,

86]

5 12 - 5 2 101-I 0

c ) (l - 8 3 . 5 3 /5

0
T l 4 2 O
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Solutions:

a ) 3 × 3

f 4

r o w s c o l u m n s

(horizontal) (vertical)

b ) 2 × 4 (not 4×2! )

c ) 4 × 5 (not 5×4)


