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n qsrut�r o
m t�v�rxw o qsvytNz.{ j3l|mpo P (X) = anXn + an−1X
n−1 + ... + a1X + a0 ∈ K[X]

qsru} l zp~Prs�n��t��stB�stN�nvy�&w|qu}szpqs� n { j3l|mpo a ∈ K {^� l q�v k > n � l ru} l �yt ak = 0 {^��rUw����� � l qsv o
l q o tNr o
m tNv�rxw o qsvytNz k � P (k)(0) = k!ak�n�
P (X) =

n∑

k=0

P (k)(0)

k!
Xk

���
P (X) =

n∑

k=0

P (k)(a)

k!
(X − a)k

Y&Z��3��b���Z���]�Z��P���a�
Y&Z\�P�k�a�����S��� {!��r ��w mpo qsr�tuvR��¡NqsvyvRt�rs¡Nt¢�Rqsv k { j3lnm£o Hk z¤w¥}sv l }sv m � o �¦�_} l q�v o
l q o } l z£~3r��n�§t P �

P (k)(0) = k!ak � ln¨ ak t�� o zptG¡ l tN©�¡ m t�r o �stB�st��|vy� k �st P {ª r m£o
m w«z m �yw o
mpl ru�s� lnm£o P qsru} l zp~Prs�n��t�¬�qstNz­¡ l rs¬�qst|{a� l qsv k = 0 � l r¢w P (0)(0) = P (0) = a0 = 0!a0 ® l rvyw|}s}at�z­zpt�¬�qst&}xw|v�¡ l r�¯|t�r o
mpl r 0! = 1
� {x° l rs¡ H0 t�� o ¯Pv
w m t|{± �Nvy�N� mpo �¢���yq�}s} l � l rs� Hk ¯Pvyw m t«{�² l|oyl rs� bk z­t³¡ l t6©§¡ m tNr o �st��st��|vy� k �sq´} l zp~Prs�n��tµ�s��v m ¯|� P ′ {��¶w|v

�s�6·xr m£o
m­l rU�st P ′ � bk = (k + 1)!ak+1 t o P ′(k) = P (k+1) {W¸Uw m �D}xw«vD¹�~P} l|o ¹sº��Rtµ�st»vR��¡�q�vyvytNrs¡�t³w«}s}sz m ¬�qs��t½¼
P ′ � P ′(k)(0) = k!bk {s° l rs¡ P (k+1)(0) = k!(k + 1)ak+1 = (k + 1)!ak+1 {x° l r�¡ Hk+1 t�� o ¯3vyw m t«{�¶w«v¾vR��¡NqsvyvRt�rs¡Nt|� Hk tN� o � l r�¡B¯Pvyw m tG} l qsv oyl q o t�r o
m t�v�rxw o qsvRt�z k {Y&Z\�P�k�a�¦���¥¿g��h °½ÀÁw|}svRº��¾z­t ��� �xz­t�¡ l t6©�¡ m tNr o �stB�stN�nvy� k �st P tN� o P (k)(0)

k!
{aÂÃt�¡ m�m �§}sz m ¬�qst �n� {Y&Z\�P�k�a�Ä���ÄÅg��h!j3lnm£o

Q = P (X + a) {Æ��r�wu� l rs¡Çw|q��y� m P = Q(X − a) {�°Dt,}�z­qs�N���WÀÈw|}�vyº��Éz¤w�� l vXÊ
�»q�z­tu�yqsvÇz­wË����v m ¯n�Nt¥��ÀÌqsr;} l zp~Prs�n��t¢¡ l ��} l �R�|� l rÍw Q′ = P ′(X + a) × 1 = P ′(X + a) ���WÀ ln¨ z.À l r
�s�N�sq m£o ��}xw|vÉqsrst,vR��¡NqsvyvRt�rs¡NtÇ¬�qstBÎRt��
w|q o t|��¬�qst,} l qsv o
l q o tNr oym tNv½rxw o qsvyt k � Q(k) = P (k)(X + a) ��� l rs¡
Q(k)(0) = P (k)(a) {�Ï_rËw|}s}sz m ¬�qxw|r o z­w§� l vR�»qsz­tÉ�sq �n� w«q¦} l z£~Prs�n��t Q � l r lnÐ3o
m tNr o Q =

∑n

k=0
Q(k)(0)

k!
Xk

� l rs¡ Q(X − a) =
∑n

k=0
Q(k)(0)

k!
(X − a)k {WÏ_r¦vRt���}sz¤w|Ñ�w|r o Q(X − a) }xw|v P t o Q(k)(0) }xw|v P (k)(a) � l rlnÐ3o
m tNr o t6Ò�w|¡ o t���t�r o z.ÀÌ����w|z mpo �D�sq ��� {

Ó �PÔn[gf����¥]�Z��P�k�g� ® t6Ò3}sz m ¡�w o
mpl rs� Ð vRºN¯|t�� ���rÕ¡ l ���§tNrs¡�t½}xw|v�}sv l q�¯|t�v ��� {�� l qsv�¡�tNz¤w�� l r¥��w m£o qsrstµvR��¡NqsvyvRt�rs¡Nt��Rqsv n { j3lnm£o Hn z­w,}sv l }sv m � o �,�Wz¤w
� l vR�»qszpt��sq ��� t�� o ¯Pv
w m tG} l qsv o
l qs��z­t���} l z£~3r��n�§tN���stB�st��|vy�&w|q�}sz­q�� n {ª r m£o
m w«z m �yw o
mpl r½� H0 t�� o ¯Pv
w m t_¡0w«v�} l qsvkq�r½} l zp~Prs�n��tÆ�st!�stN�nvy�!w|q&}sz­q�� 0 ® ¡|ÀÌt�� o ¼�� m vRt_} l qsv�qsrÉ} l z£~3r��n�§t¡ l rs� o w|r o � � l rUw Ðsm t�r P = P (0) {± �Nvy�N� mpo �,�a�yqs}s} l � l rs� Hn ¯3vyw m t«{ j3lnmpo P qsr¥} l zp~Prs�|�§t&�st½��t��nvR� n + 1 {aÏ_r¦w|}s}sz m ¬�qxw|r o z¤w³� l vy�»q�z­t&¼
P ′ ® ¬�q m t�� o½Ðsm t�rË�st��st��nvR�,w«q´}szpqs� n

� ��}�q m �Bt�r m r o �N�nv
w«r o ® ¡|ÀÌt�� o ¼�� m vRt�tNr�tÖÒ�}�v m �§w|r o ¬�qst P ′ = Q′ �y� m
P −Q t�� o ¡ l rs� o w|r o � � l r lnÐ�o
m t�r o ¬PqWÀ m zatÖÒ m � o tDqsr�tD¡ l rs� o w|r o t C

o t�z­zpt�¬Pq�t P =
∑n+1

k=1
P (k)(a)

k!
(X − a)k +C {

Ï_r�}svRt�rxw|r o z¤w&¯«w|zpt�qsv�w|qÇ} lnm r o a � l rÇ� l r o vyt¾¬�qst C = P (a) �P��À l|¨ P (X) =
∑n+1

k=0
P (k)(a)

k!
(X − a)k {3° l r�¡

Hn+1 tN� o ¯3vyw m t«{x° l r�¡ Hn tN� o ¯Pv
w m tG} l q�v o
l q o tNr o
m tNv�rxw o q�vyt�z n {��r�wÉ� l rs¡¾� l r o vy�¾z­t ��� {3��r,tNrÇ�s����q mpo z­t �n� t�rÇ¡ l rs� m �s�Nv
w|r o zpt�¡0w|��}xw|v oym ¡Nqsz m t�v a = 0 {PÏ_r�·xr��P}sq m �y¬�qst
�stNq3Òu} l zp~Prs�n��t��Ã� l r o ����w«q3Ò��y� m z­t�q�vy��¡ l tN©�¡ m t�r o �>� l r o zpt�����×���t��N� l r��s����q mpo �sq �n� ¬�qst P (k)(0) = k!ak} l qsv k ≤ n {^� l qsv k > n ¡|ÀÌt�� o �6¯ m �stNr o ¡�w|v�z­t�����t�q3Òu��t�� Ð vyt���� l r o r�qszp��{^ÂÃtN¡ m }sv l q�¯nt&z­t �(� {

Ø ��Ù��iÚpb�ÛÆÜ�Ýx�kcµZ���c(�Pf�beZ �Pz¤wG� l vy�½qsz­t Ðsm tNr,�RÞsv��P�,w m �!w|qs�R� m z7À m �s��t¾�st¾��w m vRt¾q�rst�vy�N¡�qsvRvytNrs¡�t��RqsvÃzpt>��t��nvR�
�squ} l zp~Prs�n��t�tNrUw|}�}sz m ¬Pqsw|r o z.ÀÌ¹�~P} l|o ¹�º��ytB�stBvR��¡�q�vyvytNrs¡�t½w|q�} l zp~Prs�n��tG�s��v m ¯|�|{


