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Ø oAdfqcdfl�hk\El�u�{��~�EbRsRl�g;hEq�o�v�a}o�hEacl�a}vy�EhEqrefe~v�\koAl

n Ù�Ú6Û sji hE\m\EbIu��Edfl�`"b�h
n

l�e��Chk\*l�\I�fqcl�d¦�&bIe~qc�~qc�$�6_9v�d¦l�nRl�u��Ea}l�`
ÜOÝ<Þ;ßOßxà�á7â�ã9äfå�æ�ç6è�é,ê �TvxhE�
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ë
bOsEq�ìkl�djarv�uC{��~�EbRsRl��Ed~{(oA{(sRl�\;�~l9�&b�hEdj�~dpvxqc�~l�d2acl]o�v�e<bIí
n
l�e��2hE\�l�\I�fqcl�d2g;hEl�aroAbI\kg;hEl���_9v�d<lAnRl�u��Ea}l�` ÜOÝ7Þ;ßOß�à�á&â�ã9äpå�æ$ç6è¡îxé,ê�Tv�hR�
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Ë�ÌjM;QTÁ�½�ÁIM�ñ:XÀòVÒ�Ó�óÇ«x§ Ð�¨Aôõôc¨
ö \¡dpvx�E�&l�a}acl�g;hEl�arv¦�Äb�\koA�~q}b�\¡��v�oA�~b�dfq}l�a}acl�l�e���sR{Aì,\Eqcl�e~hEd�a}l�e�l�\I�fqcl�dfe��&bIe~qc�~qc��e�sRl�a}vC��vI÷AbI\¡e~hEq}�.v�\;�~l�ø

factorielle(0) = 1

factorielle(n) = n × factorielle(n − 1)
e�q

n > 1

Ø oAdfqcdfl�hE\El�u�{A�f�EbRsRl�g;hEq2o�v�a}o�hEa}l�arv¦��v�oA�~b�dfq}l�a}acl�s<i hE\�l�\;�~q}l�d(�

Ë�ÌjM;QTÁ�½�ÁIMyù*XûúV©7¨�Ñ ÏRÐõó�¨
ö \5sR{�ìk\Eqc��a}v�e~hEqc�~l

(xn)n∈N

sEl�a}v�uwvx\kqc��d~l�e~hEqc�Tv�\I�fl�ø
x0 = a

l��
xn+1 = 4xn(1 − xn)

� Ø oAdfqcdfl�hE\El�u�{A�f�EbRsRl�g;hEq
o�vxaroAhEa}l

xn

l�\��ÄbI\ko �fqcbI\�sRl
a

lA��sRl
n
�Oë
bOsEq�ìkl�d�oAl�a}a}lAü�oAq7�,bIhEd�gIh2i l�aca}l�vT��op�El�a}l�e��Tvxa}l�hkdfe�e�h,o�oAl(e~e~q}��l�e

x0, x1, . . . , xn

sRl
arvwe~hEq��fl��

Ë�ÌjM;QTÁ�½�ÁIMtýmXûúV©7¨�ÒxÏRó0§~¨�Ñ�þA§ Ð�¨
Ø oAdfqcdfl�hE\El�u�{A�f�EbRsRl�g;hEqjo�v�a}o�hEacl�arvwe�bIu�uCl�sRl(e�o�v�d~df{�e�sRl(e

n
�Edfl�u�q}l�dpe�l�\;�~q}l�dpe�ÐõÖ�ÿkÒTÐõ§pÑ �,_9v�d�lAnRl�u��Ea}l�`

ß������7ã��Rà����EãEß	�
�kÜkàkÞ��,ß (5) = 12 + 32 + 52 + 72 + 92 = 165
�

Ë�ÌjM;QTÁ�½�ÁIM��:X�
C¨AÏ���Ñ ÏRÐõóÇ¨AÑ
ö \�sR{�ìk\Eqc��hE\El�e~hEq��fl�sRb�hk�Eaclwø

u0 = 1 un+1 = (un + vn)/2

v0 = 2 vn+1 =
√

un+1vn

ö \�v�sEuCl���gIhkl�a}l�e�e~hEqc�~l�e
(un)

l��
(vn)

e�bI\;��vIs���v�o�l�\;�~l(e�sEl�a}q}uCqc�~l √
27/π

� Ø oAdfq}d~l�hE\¡�Ed~bI��dpvxu�u�l�g;hEq<a}q���hE\¡l�\;�fqcl�d
nl���vT��op�El�a>i v��E�Edfb.nOq}uwvT�fqcbI\�sRh�\EbIu��Edfl

π
b��E�~l�\OhEl� C�kv�d��fqcd�sRl

vn

���vx�E�&l�a]øRarv�u�{A�f�EbRsRl�� à�����æpß������ �,l�d~u�lA��sEl�o�vxaroAhkacl�d�arv�dpv�oAq}\El�o�v�d~df{�l�s<i hE\�\Eb�u¦�Ed~lI�

�
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ö \�sR{�ìk\Eqc��a}v�e~hEqc�~l�sRl��"qc�&b�\,v�o�o�qjsRl�arv¦uwv�\Eqc��d~l�e~hEq}�.v�\;�~l�ø

F0 = F1 = 1

Fn+2 = Fn + Fn+1

Ø oAdfqcdfl�hE\El�u�{A�f�EbRsRl�g;hEq2o�v�a}o�hEa}l�a}l
n Ù�Ú6Û \EbIu��Edfl�sEl��Vq}�&b�\kvIo�oAq! 0oxi l�e���ü� Tü�sRq}d~l

Fn " �
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5 Ø o�d~q}d~l�hk\El�u�{A�f�EbRsRl Þ(á	�7698�:kÞ���;Eà�<=:;ãOà�Ý]ä�ê g;hEq2a}q���hE\5l�\;�fqcl�d

n
`k�Ehkq}e

n
\kb�u��kd~l(e�d~{�l�are�g;hji l�a}acl��ka}vIoAl�sEv�\ke�hE\

�fv��Ea}l�vxh2`RlA��g;hEqjdfl�\O��bIqcl�oAl��pvx�Ea}l�v�hj�
5 � �kv�\E��l�d�a}v�u�{A�~�kbOsEl :kÞ���;Eà�<=:;ã;à�Ý �&b�hEd�g;hEl�l�aca}l��Edfl�\ks
acl��fvx�kacl(vxh
oAbIu�uCl¦hE\
�kv�dfv�u�lA�~dfl�lA��l�a}acl¦aclCop�kvx\k��lwø
>?�,Þ�@A:EÞ���;Eà�<B:;ãOà�ÝDC&ä�Þ(á	�76E8F�Eà�<=:;ã;à�Ý<ê

5 _9b�hEdpg;hEb�q<÷�v¦uwv�dfop�El��&b�hEd�a}l��fv��Ea}l�vxh¡uwvxqre��kv�e��&b�hkd�hE\HG$q}\;�JI `EoAb�u�u�l�sEv�\ke�a}vCu�{A�f�EbRsRl�e~hEqc�Tv�\I�fl
>?�,Þ�@A:EÞ���K;á	�&Þxã��]ä�Þ�á	�:á7ê�L
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Ë�ÌjM;QTÁ�½�ÁIM�T*X�U�«x§ Ö�¨
V<ÿ7§~«�ÔxÏRÐõó�Ñ�ÓpÒTô}ÒTÐõ§~¨
��a<l(e$��\kvx�~hEdfl�a<sRl�dfl��Edf{�e~l�\;�fl�d�acl���l(o �fl�hEd�sRl�oAbObIdfsRbI\E\E{�l�e

(x0, ..., xn−1)
 �sEv�\ke�hE\¡l�e~�kv�o�l��Il�oA�~b�dfq}l�a<sRl�sRqcu�l�\ke�q}b�\

n " �,vxd�a}l��fvx�kacl(vxh�sRb�\;��oAl(e
n

\EbIu��Edfl�e�e~b�\;��acl(e�{�a}{�u�l�\I�pe��W ÒYX Ø oAdfqcdfl�hk\El�u�{��~�EbRsRl áB���Z�7ã g;hEqjo�v�a}o�hEacl�arv�\EbId~u�l�s<i hk\��Il�o �fl�hEd(� ö \�dpvx�E�&l�a}a}l�g;hEl�a}v¦\EbId~u�l�sRh��Il�oA�~l�hkd
~x

sRl
o�bOb�dpsRb�\E\k{�l�e

(x0, ..., xn−1)
l�e���sRb�\E\k{�l��kv�d

‖~x‖ =

√

√

√

√

n−1
∑

i=0

x2
i

=
√

x2
0 + x2

1 + · · · + x2
n−1

W ×JX Ø oAdfq}d~l�hE\El�u�{��~�EbRsRl�g;hEq2o�vxaroAhEa}l�acl��EdfbRsRhEqc��e~o�vxarvxq}d~l�sRl�sRl�hRn��Il�o �fl�hEdpe�`OsEb�\;��b�\�dfv��E�&l�a}acl�a>i l�nO�kd~l(e~e~qcbI\tø

~x • ~y =

n−1
∑

i=0

xiyi

Ë�ÌjM;QTÁ�½�ÁIM�[*X�U�«x§ Ö�¨CÔTÏ�Ñ Ï(ÿ
ö \�vx�k�,l�aca}l�z¦\Eb�dfu�l�sEh¡e~hE�
�¡sRh���l�oA�~l�hEd

~x
sRl�oAbOb�dpsRb�\k\E{�l(e

(x0, ..., xn−1)
a}l�\Eb�u¦�Ed~l�df{�l�a<�,b;e�qc�~qc�9sEb�\E\E{��kv�d

‖~x‖
∞

= max{|x0| , |x1| , . . . , |xn|}
Ø oAdfqcdfl�hE\El�u�{A�f�EbRsRl�g;hEq2o�v�a}o�hEa}l�arvC\Eb�dfu�l�sRh5e�hE��s<i hE\5��l(o �fl�hEd(�

Ë�ÌjM;QTÁ�½�ÁIM@Í	\*X^]6«x©&ÓpÒTó�þ�©&ÒTó>Ð�«T©
Ø oAdfqcdfl�hk\El�uC{��~�EbRsRl â���á7âxà��Eã�ákã g;hEq��Edfl�\ksmoAbIuCu�l�vxdf��hEu�l�\I�pe¦sEl�hRn@�pvx�Ea}l�v�hRn �_C lA� �Eå lA��g;hEq�oAbI\ke$�fd~hkq���lA�

dfl�\O�Ib�q}l�hE\¡�pvx�Ea}l�v�h � oAb�\;�fl�\kv�\I��a}l�e�{�ac{�uCl�\;�fe�sRl �_C e~hEqc�Oqre�sRl(e�{�a}{�u�l�\;�fe�sEl �Rå �
` $&%�')(A²*%�¯,+ ±V¸"°A¶�³

Ë�ÌjM;QTÁ�½�ÁIM@Í&Í�Xba"þ�§ Ð c�ÓpÒTó>Ð�«T©�Ô�¨�ó0§ Ð
Ø oAdfqcdfl�hE\kl�u�{A�f�EbRsRlCg;hEq"�Edfl�\kstoAb�u�u�l¦v�d~�IhEu�l�\;��hE\t�fv��Eacl(vxhtsEl�\EbIu��Edfl�e�lA��gIhkqV�I{�dfq�ìkl¦e�q9oAl��fvx�kacl(vxh
l(e$���~dfqc{

l�\�b�dpsRd~l�oAdfb�qrefe~v�\I�(�

d
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Ø oAdfqcdfl�hE\El�uC{��~�EbRsRl¦gIhkqV�Edfl�\,s¡o�b�u�u�l�vxdf��hkuCl�\;�fe�sRl�hRn¡�fvx�kacl(vxhRn5sRl�\EbIu��Edfl�e �eC lA� �Rå `kop�,v�oAhk\��~dfqc{�l�\
b�dpsRdfl

o�d~bIq}efefvx\;��`El���g;hEq9oAb�\,e$�fd~hEqc��hE\
\kb�hE�Il�vxh¡�pvx�Ea}l�v�h � �fd~q}{�oAbI\;�~l�\,vx\;��acl(e�ugf�u�l(e�{�a}{�u�l�\I�pe��7¤Oq"hE\
\EbIu��Edfl�vx�E�,vxdpv�hr�
k1�ÄbIq}e�sEvx\,e �_C lA�

k2

�Äb�qre�sEvx\,e �Eå `kqca"sRb�qc��vx�k�kvxdpv�hr�~dfl
k1 + k2

�ÄbIq}e�skvx\ke � �,_9v�d�lAnRl�uC�kaclI`karvC�Ähke�q}b�\
sEl
(3, 3, 6, 7)

v.�Il�o
(1, 2, 3, 5, 6)

l(e$�
(1, 2, 3, 3, 3, 5, 6, 6, 7)

�

i ®C±j%�±V°A³j±V°A¹�¯¡²�³
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10

`x�,vxd��&b�q}\;�fe�l�\;�~q}l�dpeo 0oxi l�e���ü� Tü�sRqcdfl�g;hEl�a}l�e�\Ebx�fl�e��,b;e~e~qc�kacl(e�e~b�\;�
0
`
1
`
2
`
3
`
4
`
5
`
6
`
7
`
8
`

9
lA�

10 " ��pÀìk\ke�e$�pvT�fq}e��~qrg;hEl�e�`Ob�\��Il�hR��efv.��b�q}d(`x�,bIhEd�op�kv�g;hEl�\Ebx�fl�`Eo�b�u��kqcl�\�s<i {�a}����l(e�a0i b�\;��b��R�fl�\OhEl�� ö \�e~hE�E�&bIe~l�gIh2i q}a
q v

e
{A�~h,sRq}v�\;�fe�`RlA��g;hji b�\�sRq}e~�&bIe~l�s<i hE\¡�fv��Ea}l�vxh áB���Rãkß �~l�ajg;hEl á?���Eãkßr6fÞZ8 l�e���a}vC\Eb��~l�sRh

i Ù�Ú6Û {��~hksEq}v�\I�(� � b�\,e$�fd~hEq}dfl
hk\��pvx�Ea}l�v�h ßZ�Eà��&ß �~l�aVgIhkl ßZ�Eà��&ßs6>á?8 oAbI\I�fqcl�\E\El�a}l�\kb�u��kd~l�s<i {A�fhksRqrvx\;�fe�g;hEq<bI\;��b��R�fl�\Oh�arvC\Ebx�fl á �

t uv+�²�¸sw�°
w�²�³�®w¯0x0x)(A²�µ·²�´¦±j%�° ¸9²�³

Ë�ÌjM;QTÁ�½�ÁIM@ÍOýmX�y
¨�ózkE«(Ô�¨AÑ|{�¨pÓAÏR§pÑ ÐõªT¨��l��&lA�~l�d"�~b�h,eVa}l�e"l�nOl�dfo�q}o�l�eVsRl�arv�e�l(o �~q}b�\}G~¤RhEq��fl�e"\OhEu�{�dfq}g;hEl(ePI `(u�v�q}eVl�\¦d~l�u��Ea}vIo�v�\I�"acl(e"uCl��~�EbRsRl(e9v.��l�o�acl(e"�,bIhkoAa}l�e
�,vxd�a}l�e�u�lA�f�EbRsRl�e�dfl�o�hEdpe�q}��l(e~ �d~l��Iv�dfsRl�d�arv¦ìk\5sRh5^�_�� "
Ë�ÌjM;QTÁ�½�ÁIM@Í?�:X��R§ Ð&ÿkÒT§�ôcÒ|�pÏOÑ Ð�«T©

Ø oAdfqcdfl�hE\Elwu�{A�f�EbRsRl�g;hEq]�Edfl�\,s�o�b�u�u�lwvxdf��hEu�l�\;�pe�hE\��fvx�kacl(vxh�sRlw\Eb�u¦�Edfl�e �_C `<lA�¦g;hEq�o�b�\ke��~dfhEqc��hE\�\Eb�hE�Il�v�h
�pvx�Ea}l�v�h � �~dfqc{�oAbI\;�~l�\,vx\;��a}l�e�u�f�u�l�e�{�a}{�u�l�\;�fe��e�]i vxa}��bId~qc�~�Eu�l�l(e$��e�hkqc�Tvx\;�fl�ø&��b�h,e�sRq}�Oq}e~l��¦acl��fv��Eacl(vxh
l�\
�kv�d��fqcl(e�`&lA�
v��E�&l�a}l���oAl����fl�uCl��~�EbRsRl��&b�hkd�op�kv�g;hEl�sRl�oAl(e��kvxd~�~q}l�e��?���kd~l(e���b�h,e��,bIhE��l���hE�~q}acqre�l�d�a}v¦�ÄbI\ko �fqcbI\�sEl�a0i lAnRl�dpoAqroAl ��d �
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