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KMLONQPDRTS�U9VXW9Y[Z,U]\9^`_badcXcfe
Nhg`iTS�U9VXW9Y[Z�e3jlkHmonOprqsntkduvqtu�w0xMy7z&xM{|zdu0{~}	m��@�rxM{~q|u0{tp�u0qOm��7�d{tx��]pr��mon�p�xMy

p2(x)
m�ydz�ntkduv{tu���m�p�ydzdu�{

R2(x) � x�{ f(x) = xm log x � xM{�m�y�pry�n�u��Mu0{ m > 2 � kdu�y�n�kdu�m��d�7{tx��]pr��mon�p�xMy�prq�w�mo{t{tp�u0zTxM�7n�mon
x0 = 0

m�ydz)pry�n�k7u�p�y�n�u0{��om��
[0, 1]
L2jlkHmonOkdm��d�9u0ydq�p � m = 2 �Nhg@R�S�U9VXW9Y[Z�eOjlkHmon,p�q�ntkdu��H{|q|n,xM{|zdu0{�}�m��@�rx�{$qtu�{tpru�q,m��d�7{tx��]pr��mon�p�xMy

p1(x)
m�ydz�n�k7u"{tu���m�p�ydzdu�{

R1(x)
x � f(x) = x

1
x � kdu�y�n�kdu�m��d�d{|x;�]p���montprxMy�prq�w�m�{|{tp�u0z�x��7n,mon x0 = 1

m�ydz�p�yTntkdu�p�y`ntu0{���mo�
[0.5, 2] ����� pry�n� 	¡ � ��xM��kdm;��u�nt{txM�7¢d�rusz7p�£¤u0{tu�y�n�p¥mbn�pry7� x

1
x ¦ w�xMydq|przdu�{§nt{�m�y7q � xM{|��p�yd� x

1
x

pry�n�x¨ntkdu � xM{t�
ef(x) � k7prw�k)w�m�y)¢¤uvu0m�qtp�����zdp�£¤u0{|u0y�n�prmon�u�zJLª©«]LONQ¬Hi�S�U9VXW9Y[Z,U]\9^`_badcXcfe
Nhg`i�S�U9VXW¤Y;Z�e§­®xMy7qtprz7u0{sn�k7u � x��r�rx � p�yd�$xM{|zdpryHmo{|�"z7p�£¤u0{tu�y�n�p¥mo�Ju0¯`�HmontprxMyT°X±�²´³¶µ

y′ = et−y.

¡ � y(t0) = −1 ¦ � kHmon�p�q�ntkdu·³��d�ru�{�mo�d�d{tx��]pr��montprxMy � xM{¨ntkdu�±�²´³ � ­®xM���7�7n�u y1 � xM{ t0 = 0
m�ydz

h = 1
4

L´¡ � ntkdu�q|xM�r�7ntprxMy y(t) = log(et − 1 + e−1) ¦ ntkdu0y � kHmbn¨prq�n�kdu�u0{|{txM{´mon t1 = h � k7u0{tu h
p�q

ydx � mo{t¢dpQn�{�mo{|� ��¸ xM��zdx-ydx�n�ydu�u0z�n�x·u¹�]�d��prw0pQn��Q��w0m��rw��d�¥mbn�u�m�y��`n�kdp�yd�dLNQPHi�S�U¤VºW¤Y[Z·U]\9^`_[aHcXcfe2»�¼JY;^@W	Z0VºU9W½UD¾¨»v¿3cº^`_`ÀQZ�ÁT^`Y;Â3UÄÃ�Y�U�S	ad_;Y[VhaHc~Ã3VhÅ§^`_[^@W¤Y[VhaHc®^@ÆJ¿Ça7Y[VhU9W	Z� 
­®xMydq|przdu�{~n�kdu � xM���rx � pryd���Hm�{|ntp¥m��¤zdp�£¤u0{|u0y�n�prm��Ju�¯@�dmon�p�xMy

∂y

∂t
=

∂2y

∂x2

� kdu�{tu t
p�qOntpr�·uvm�ydz

x
prq~qt�dm�w0u�°ºxMy7u¹ÈÉz7pr�·u0ydq|prxMyHmo�fµ¹L

K



Nhg`i�S�U9VXW¤Y;Z�e2jT{tp�ntuvzdx � yÊm�y&³��d�ru�{�ÈË�rprÌou�m��d�d{|x��7p���mbn�prx�y ytn,xm

x � ntkdu�mo¢¤x;�Mu��Hm�{�n�prm��JzdpQ£Íu�{tu0y�ntp¥m��u0¯`�Hmbn�prx�y � xM{ tn > 0
m�ydz

xm > 0
m�y7z � kdu0{|u (n, m)

m�{|u$pry�n�u��Mu0{|q0L�­®�ru0m�{t�Q��q|n�mon�u-m����Än�kdu,p�ydp�ntp¥m��
w0x�ydzdp�ntprxMy7qÎ��xM� � pr���9{|u0¯`�dp�{tu´p�y"xM{|zdu0{În�x$w�xM���7�7n�u�n�kdu´³§�7�ru0{®m��d�d{|x��7p���mbn�prx�yJL �ª� p�y`n0L ¸ xM�"q|kdxM�d��zw0x�ydqtp�zdu0{®m��d�d{|x;�]p���montpryd��¢9x�n�k�ntkdu´z7u0{tpQ�omon�pQ�Mu � Lª{0LÏn�L2ntpr�·u�m�ydz�ntkdu¨zdu�{tp��omontp���u � Lª{0LÏn�L�q|�Hm�w0u´�dqtp�yd�zdu�{tp��omontp���u�m��d�d{|x;�]p���montprxMy7q0LÏ©
Nhg`i�S�U9VºW¤Y[Z�eOjlkHmon$prq�n�kdu"u�{t{|xM{�x � ntkdu�m��7�d{tx��]pr��mon�p�xMy |y(tn, xm) − ytn,xm

| � }~kHmon�prq ¦ w0��u�m�{|���
� {tpQn�u~zdx � y�m��r�]{tu���m�p�ydzdu�{�n�u�{t�·q�u0��m�yHmontpryd� � {|xM�Ð¢9x�ntk·z7u0{tpQ�omon�pQ�Mu~m��7�d{tx��]pr��mon�p�xMydq�L ¸ xM�-zdx�ydxonydu�u0z&ntx-¢¤xM�7ydz�n�kdu�u0{|{txM{�L
Ñ7LONhg@RTS�U9VXW9Y[Z,U]\9^`_badcXcfe
³��@n�u0y7zÒntkdu���prydu0m�{&p�y�n�u0{|�¤x��¥montprxMy � xM{t���d�¥mÓn�xÔ¯`�Hm�zd{tmon�p�w�p�y`ntu0{|�¤xM�rmon�p�xMyJLÖÕ�pQ�Mu�y=n�kd{|u0u��9xMpry�ntq
(x0, f(x0)) ¦ (x1, f(x1)) ¦ m�ydz (x2, f(x2))

 
KML�Nhg`i×S�U¤VºW¤Y[Z¹e�­®xMydq�n�{t�7w�n�m�qtu�w0xMy7z½xM{tz7u0{·�¤xM�Q�@ydxM�·p¥m��®m��d�d{|x;�]p���montprxMy

p2(x)
x � n�kdu � xM{t�

p2(x) = ax2 + bx + c
qt�dw�k)n�kHmbn

p2(x0) = f(x0) ¦ p2(x1) = f(x1)
m�ydz

p2(x2) = f(x2)
L

«]L�NQR�S�U9VºW¤Y[Z�e	jlkHmon�m�{|u�ntkduv�om��r�du�q~x � a ¦ b ¦ moydz c �
Ø LONhg`i�S�U9VXW9Y[Z�e
¡ � xMydu�{tx@x�n,x � ntkdu�u0¯`�HmontprxMy f(x) = 0

x@w0w0�7{tq-mon
x = 0 ¦ �Mp���u�qt�7Ù·w�pru0y�n·w0x�ydzdp�ntprxMy7q�n�kHmbn,n�kdu

� �dydw¹n�p�xMydq f(x)
m�y7z

f ′(x)
kHm��Mu�n�x�xM¢¤u¹�-pry·xM{tz7u0{ � xM{ÎÚ�u � n�xMyJÛªq®�·u�ntkdx@z·ntx�ydu¹�Mu�{®zdpQ�Mu0{|�MuOn�x ±∞{tu���m�{|zd�ru�qtq¨x � ntkdu$p�ydp�ntp¥m��Äw�xMydzdpQn�prx�y x0 > 0

xM{
x0 < 0

L � Ú�x�n�uo �}~kdp�q¨prq�zdp�£¤u0{|u0y�n � {|xM��{tu0¯`�dp�{tp�yd�n�kdmon�Ú�u � n�xMyJÛªq���u¹n�kdx@z�w0xMy��Mu�{t�Mu�q´q|prydw�u�pQn~w0x��d�rz�xMq|w0pr���¥montu¨xM{~q|kdx � w�kHm�x�ntprwv¢9u0kHm��@prx�{0LÏ©

«



Ü VXZ�Y·UD¾�Ý�Z0^`¾É¿	c~ÞÄUD_bÁ�¿	chad^
ß a�àÇchUD_�Z0^`_oVh^@Z�adS3S3_bU@¼ÇVºÁ�a7Y[VhU9WÎá

f(x) =
∑n

i=0
(x−x0)if(i)(x0)

i!
+

(x−x0)(n+1)f(n+1)(ξ[x0,x])

(n+1)!
� p�ntk ξ[x0,x]pry�ntkdu�pry�n�u�{|�om��

[x0, x]
L

»v¿3cº^`_`ÀQZ,Á�^�Y[ÂÇUÄÃÎá~â��d�d{|x;�]p���montprxMy�x � y′ = f(t, y
µ¶p�q

yn+1 = yn + hf(tn, yn) � pQn�k y0 = y(t0)
L

ã VhÅ§^`_[^@W	äM^�å"S	S3_[U]¼ÇVºÁ�a7Y;VºU9W3Z"U9¾ ã ^`_oVf\da]Y[Vh\9^@Z�á
f ′(x) = f(x+h)−f(x)

h
− 1

2
hf ′′(ξx,h) ¦ f ′′(x) =

f(x+h)−2f(x)+f(x−h)
h2 − 1

12
h2f ′′′′(ξx,h)

L
Ü VXWÇ^`ad_�æ�W¤Y;^`_[S�U9cºa7Y;VºU9Wç¾èU9_bÁ�¿3cºaJá

p1(x) = x1−x
x1−x0

f(x0) + x−x0

x1−x0
f(x1)

L
é VºZ0^@ä�Y[VºU9W×Á�^�Y[ÂÇUÄÃ§á

|α − xn| ≤
(

1
2

)n
(b − a) � pQn�kTntkdu��·prz7�¤xMp�y�n�x � ntkdu�p�y`ntu0{���mo�Îw�k7xMqtu�y�monu�mow�k&q�n�u0�ÍL

ê ^�ë-Y;U9W§À�Z-Á�^�Y[ÂÇUÄÃ§áOì]xM���7n�p�xMy�x � f(x) = 0
prq

xn+1 = xn − f(xn)
f ′(xn)

� pQn�k�pry7p�n�prm��9w0xMydz7p�n�p�xMy x0
L

í ¿ÇaHÃÇ_ba]Y[VXä�¾ËUD_bÁ�¿	chaJáOì]x��r�7ntprxMy�x � ax2 + bx + c = 0
p�q

x = −b±
√

b2−4ac
2a

L

Ñ


