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P o ly n o m ia ı lo n g  d iv is io n  is  a n  a lg o r ith m  fo r  d iv id in g  o n e  p o ly n o m ia l b y  a n o th e r  o f  e q u a l o r  le s s e r  d e g re e .

― ― .  2 3 .  In  th e  s a m e  m a n n e r , fa c to rs  o f  p o ly n o m ia ls  c a n  d iv id e  in to  th a t p o ly n o m ia l w ith o u t a  r e m a in d e r .
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o tĥ e r  fa c to r s .  F o r  e x a m p le , k n o w in g  th a t 5  is  a fa c to r 1 1 5 , y o u  c a n  d e te rm in e  th a t 2 3  is  a ls o  a fa c to r  s in c e

A  fa c to r  o f  a n  in te g g r  y id e s  in to  th a t in te g e r  t h .  ęmąį ņder o f  zerj T h is  p ro c e s s  c a n  a ls o  h e lp  d e te rm in e

2 x
z

- 3x - 9 - (2 x  +  3 ) (x - 3) .

e x a m p le ,

1 h rs  m e a n s  th a t e v e ry  p o ly n o m ia l c a n  b e  w r itte n  a s  th e  p ro d u c t o f  n fa c to r s  o f  t h e  a x  +  b ).  F o r

T h e  T h e o r e m  o f  A l \  b ra  ta te s  th a t e v e r y  ¢æw o m ia l s g u a t į w  o f  d e g re e  n  z e r o s .
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+ i ıx +  7 0 .  F a c to r th e, c o n tin u e  

T
"

.  Jį .  .

1 .  F in d  tw o  d if re re n t w a y s  to  s h o w  th a t (x - 7 ) is  a  fa c to r o f  th e  p o ly n o m ia l f (.  t) =  
x

'
_ IO x

'
+ l l x +  7 0 .

E x a m p le s

In  o th e r  w o r d s ,  l (x )h a s  

L i a s  
a  fa c to r  i r a n d  o n ly  i r  !!},l .

'

, 

F a c to r  T h e o r e m  A  p o ıy n o m ia ] h a s  a  lin e a r p o ly n o m ia l a s  a  fa c to r if  a n d  o n ly  if  th e  re m a in d e r is  z e ro .

T h e  F a c to r  T h e o r e m
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7 .  T h e  fu n c tio n  /  (x ) =  4 x
-

.  2 .' " g e  n  e  r a te  s  th ,  aųemaiqdę!en d i.  Id .  D b .  H e r e

X - 1  =  0

p  (2 ) =  3 0 .  W ith o u t p e r fo rm in g  a n y  c a lm ıln t io n s ,  w h o  is  c o rre c t?  E x p la in  y o u r re a s o n in g .

x - 2 x - 2
' R e n  s a y s  th a t p (- 2 ) =  30 a n d  P a m  s a y s  th a t6 .  G iv e n  p (.  t) =  x

'

+ 6 .  r
'

+  5 x
- 12  a n d  

P  (x )
.  x

'

+  8 x  +  2 1 4
3 0

th e  re m a in d e r  is  R  =  f  (a ) ,  o r  th e  v a lu e  o f  th e  fu n c t io n  w h e n  x -
a .

R e m a in d e r  T ıle o r e m  W h e n  a n y  p o ly n o m ia l e q u a tio n  o r  fu n c tio n  f (x ) ,  is  d iv id e d  b y  a  lin e a r fa c to r (x - a ) ,
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( ţ - L ) · 5  ( Ļ - u)
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+  5 ı - 2 0
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\ » s

b e c o m e s  u s e f u l .

to  s e e  if  th e y  d iv id e  e v e n ly  in to  th e  p o ıy n o m ia l?  T h is  is  a  s itu a tio n  w h e n  th e  R a liq n a ı Z e r o  T h e o r e m

W h a t if  y o u  a r e  n o t g iv e n  a n y  fa c to rs  o r  z e ro s ?  S h o u ld  y o u  s ta rt r a n d o m ly  c h o o s in g  n u m b e r s  a n d  te s tin g  th e m

\y n

(X - %) (y
z

, 

Ļ
.

3 .  G iv e n  (x - 8) is a fa c to r  o f  f  (x ) =  x

3
_ 7×

2
_ ıo x + 1 6  f  (x ) in  fa c to r e d  fo rm  a n d  fin d  a ll th e  z e ro s .

E x a m p le .

Z  w o

s y n th e tic  d iv is io n  a n d  w o r k in g  w it h  th e  q u o tie n t .

If y o u  k n o rv  a  1 M t m  o r  z e r o  o f a  p o ly n o m ia l fu n c tio n , y o u  c a n  fin d  th e  r e s t o f  th e  fa c to r s  a n d  z e ro s  u s in g

0 3  b a i l

O =  (X - 31(x - n ( x +  
\ r o f y , t m l

1 .  f  (x ) =  x

3
_ 3×

2
_ 4 x + 1 2  2 .  g  (x ) =  3×

3
_ 12×

2 
+ 9 x

E ca m p łe s .  F a c to r c o m p le te ly  a n d  fin d  a ll th e  z e ro s

S o m e tim e s  y o u  c a n  f in d  a ll th e  z e ro s  o f  p o ly n o m ia ls  b y  fa c to r in g  a n d  u s in g  th e  z e r o  p ro p e r ty .

s a y s  th a t f o r  a n h  d e g re e  fu n c tio n  th e re  a r e  e x a c t l y   ·

R e m e m b e r ,  
_ z e  o f  a  fu n c tio n  a re  th e  s o lu tio n s  o f  1 ( ).
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U s in g  th e  s a m e  s te p s  m  th e  p r e v io u s  p rc b le m ,  d e te rm in e  a ll z e ro s  to r f (.  r) =  x  

'

+  3× 
'

_ 6 .  r - 8 .

. .  L is t a ll th e s o lu tio '

ť.:Uj!ĺ ..

- 3 - \

火
°

十 나乂 十ろ = 却 亡公じ马
'

ll公司

d fin d  th e  o th e r tw o  s o lu tio n s .

e .  F a c to r  th e  n

Ļ  2  %  Io  bk Z s o

A  D

(v - ňĺ x
'

Ļ  2 v
- 5 x - (o

c .  R e w r ite  th e  p o ly n o m ia l a s  a  p ro d u c t o f  its  q u o tie n t a n d  lin e a r  fa c to r .
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已 。 長d io r

tic  d iv is io n  to  d e te rm m e  a n  a c tu a l s o lu tio n .b .  U

a ll th e  p o s s ib ıe  ra tio n a l s o lu tio n s .

C o m p le te  e a c h  s te p  to  fa c to r a n d  s o lv e  x
'

+  x

'
_ 7×

2
_ x  o .
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4 .  D e te rm in e  a ll p o s s i ıe  a tio n  1 z e ro s  fo r h e  f u n c tio n  f  (x )
'

_ 12 × 
1 

+  l l
E t a m p le s .  

P

团团匾罗电园
q  )

th e  fo  w h e r e p is  a  fa c to r o r  th e  c o n s ta n t 【m  a n d  m fa c to r o f  th e  le a d in g  c o e ffic ie n t .

R a tio ııa ı Z e r o  T h e o r e m  A lı z c ro s  (ro o ts) o r a  p o ly n o m ia l fu n c tio n  w ith  in te g e r c o e ff ic ie n ts  a re  o f
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a .  D e s c ń b e  a ll th e  patterns y o u  s e e  in  P a s c a l
'

s  T r ia n g le .

1 .  A n a ly z e  th e  patterns n  P a s c a l
'

s  T r ia n g le .

2 Z  Z  ą  3 3  5  l o ħ

.  =  2 - >  a
L  

Ļ  2 4 1
'

Ļ b  
ı

.  =  3 o
3

.  3 8 b  · 3diŁ Ļ  b  
%  ł e 

H
"

�b .  W h a t d o  y o u  n o tic e  a b o u t th e  s u m  o f  th e  e x p o n e n ts  o f  th e  u  a n d  b  v a ria b le s  in  e a c h  e x p a n s io n ?

Cı6+4r\alla(a) g o & o w b j  \ W  2 0 6  
M , a b o ( q o u p  \ ţ o u g r

ひ吧 一 C巴 . - ' '
- キ

��b .  W h a t d o  y o u  n o tic e  a b o u t th e  e x p o n e n ts  o f  th e  a  a n d  b  v a r ia b le s  in  e a c h  e x p a n s io n ?

n o tic e ?

a .  C o m p a r e  th e  c o e f fic ie n ts  o f  e a c h  p r o d u c t w ith  th e  n u m b e r s s h o w n  in  P a s c a l
'

s  T ria n g le .  W h a t d o  y o u

A n a ly z e  th e  a n s w e r s  to  e x a m p le  2 .3 .

in te g e r .

to  c a lc ıllĦte  p ro b a b ilitie s .  L e t
'

s  e x p lo re  h o w  y o u  c a n  u s e  P a s c a l
'

s T r ia n g le  to  ra is e  a  h in n m ia l to  a  p o s it iv e

T h e  patterns s h o w n  in  P a s c a l
'

s  T r ia n g le  h a v e  m a n y  u s e s .  F o r in s ta n c e ,  y o u  m a y  h a v e  u s e d  P a s e a r  s  T ria n g le

w h en  n  w (ıı . . . .

b .  C o m p le te  th e  ro w s  fo r n - 6 a n d  n - 7 in  th e  d ia g ra m  o f  P a s c a l
'

s  T r ia n g le .

n   ·  b b  1 9  1 0  \ 9  \

n .  1

s e c o n d  ro w ,  a n d s o  o n .

T h e  firs t s ix  ro w s  o f  P a s c a l
'

s  T r ia n g le  a re  s h o w n ,  w h e re  n - O  re p re s e n ts  th e  firs t ro w
, n

- I re p re s e n ts  th e

T h e re  is  a n  in te re s tin g  p a tte rn  o f  n u m b e rs  th a t m a k e s  u p  w h a t is  re fe r re d  to  a s  P a s c a l
'

s  T ria n g le .

P a s c a ı 
'
s  T r ia n g ıe

D a y  5
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e a c h  s u b s titu tio n .

(tı +  b l a n d  th e n  s u b s titu te  fo r  tı a n d b to  fin d  th e  e x p a n s io n  in  w e s lio n .  B e  s u re  to  u s e  p a r e n th e s e s  a r o u n d

M o s t b in o m ia ls  te rm s  a re  n o t u  a n d  h .  C o n s id e r (2 ľ  +  y ľ  o r (4 x - 1 .  Y o u  c a n  u s e  th e  e x p a n s io n  fo r
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D a y  6
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n x  3 ( x

'
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U s e  th e  B in o m ia l T h e o re m  to  e x p a n d  e a c h  b in o m ia l .

tria n g le .  It
'

s  v e r y  h e lp f u l w h e n  e x p a n d in g  b in o m ia ls  ra is e d  to  la rg e r p o w e r s , s u c h a s  (u  + b )
"

.

T h e  R in n m iĦl T h e o re m  u s e s  c o m b in a tio n s  to  fin d  th e  c o e f fic ie n ts  o f  a  b in o m ia l e x p a n s io n  in s te a d  o f  P a s c a l
'

s

(
'

図 弘  =  马l = - 〉-  P R o 日 一  3  
·

， n c r 년刚 ,. C - -
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U s e a c a lc u la to r to fin d th e fo llo w in g : F . .  Ĺ
'

' ' " h ' ' " n  s  i f ' ' " '' " e  v . '" t,  Ĺ,  
·

M A T H  m e n u ,  th e n  c h o o s in g  P R B .  It is c h o ic e  3  in  th e  P R B  m e n u .

F o rtu n a te ly ,  c a ıc u la to rs  c a n  b e  u s e d  to  fi n d  th is  n u m b e r .  Y o u  c a n  e v a lu a te  c o m b in n tio n s  b y  g o in g  to  th e

C o m b in a tio n s a re w r itte n a s : : . "

C  
° æ  c  a l' ' " M ' '" d " : -

C o m b in a tio n s  re p re s e n t a ll th e  d iffe re n t w a y s  th a t a  s e t o f  r  o b je c ts  c a n  b e  c h o s e n  fro m  a  s e t o f  n  o b je c ts .

c o n s u m in g  a n d  te d io u s .  T h e re  is  a n o th e r w a y  to  fin d  th e  c o e f fic ie n ts ,  in v o lv in g  c o m h in a tio n s ,

Y o u  c o u ld  c o n tin u e  to  fin d  th e  ro w s  o r p a s c a l
'

s  T r ia n g ıe  to  e x p a n d  (a + b )
"

,  b u t it w o u ld  b e  v e ry  tim e -

B in o m ia ı T h e o r e m


