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�^b g_fc\t^ `^ab8]l \_{ lb_`8\]ba oclo\c\]b d^ �\o^a ^{b^c]^ `^ �\b�lsk\b8�_^a ^b \_{ ^]a^8t]\]ba oclo\c\]b d[\tclt\b8g] 8]b^c]^ ][̂ ab o\a gct\]8alhgkk^ _] hg_ca a_8f\]b abc8hb^k^]b d^a ocgtc\kk^aY Z[g_fc\t^ `^ Ä_  �_sd8\h ^b ²Y ¯Y �\�  8]`8�_l ^] clelc^]h^ clog]` bg_b � e\8b � h^b g�¤^hb8eY ²^k^ a_8a ^�gchl `^ cl`8t^c d^a h�\o8bc^a `^ h^ d8fc^ `^ k\]8yc^ 8]`lo^]`\]b^^] k^ hg]h^]bc\]b a_c d^a b�yk^a 8kogcb\]ba `^a ocgtc\kk^aY Z^ h�\o8bc^ Xo^_b bcya �8^] _b8d8a^c _] cla_db\b hd\aa8�_^ ^{ogal `\]a _] h�\o8bc^ a_8f\]bY²^ o^]a^ �_^ h^bb^ e\Åg] `^ ocghl`^c o^_b �bc^ _b8d^ og_c hg]abc_8c^ `^a d^Åg]a
`[gc\dY ²[\8 lt\d^k^]b oc8f8dlt8l d\ c^h�^ch�^ `[̂ {^kod^a `[\ood8h\b8g]a µ̂ ] o\csb8h_d8^c � d[\]\d a^ ]_klc8�_^¶ ^b `^ hg]bc^s^{^kod^a 8dd_abc\]ba d\ ]lh^aa8bl `^h^cb\8]^a � ogb�ya^a `\]a d[l]g]hl `[_] b�lgcyk^¢ h[̂ ab h^ bc\f\8d `^ a ]b�ya^�_[8d a[\t8b `^ e\8c^ `\]a d[ld\�gc\b8g] `[_] od\] `^ d^Åg] `[gc\dY��\�_^ h�\o8bc^ a^ b^ck8]^ o\c _]^ alc8^ `[̂ {^ch8h^a bg_a hgcc8tla ^] `lb\8daY�] \ _] bgb\d `^ X�X ^{^ch8h^a �_8 o^_f^]b hg]ab8b_^c _] �g] ^]bc\Æ]^k^]bog_c d^a loc^_f^a lhc8b^aYZ^ ]8f^\_ `^ hg]]\8aa\]h^ a_ºa\]b og_c \�gc`^c h^ d8fc^ ^ab h^d_8 `_ oc^sk8^c h hd^ _]8f^ca8b\8c^Y Z^a ]gb8g]a `[\]\d a^ ^]a^8t]l^a `\]a h^ h hd^ ag]ba_oogal^a \aa8k8dl^a ^b h^cb\8]^a `[̂ ]bc^ ^dd^a ag]b c^oc8a^a \f^h _]^ f8a8g]od_a d\ct^ lhd\8cl^ o\c d^a hg]]\8aa\]h^a `^ d\ d8h^]h^YZ^ h�\o8bc^ X ^ab hg]a\hcl � d[\oocg{8k\b8g] `^a ]gk�c^a cl^da o\c `^a]gk�c^a `lh8k\_{ g_ o\c `^a ec\hb8g]a hg]b8]_^a clt_d8yc^a d8k8bl^a � hg^ºsh8^]ba ^]b8^caY �ocya _]^ lb_`^ `^ d\ `8f8a8g] ^_hd8`8^]]^ `\]a d[\]]^\_ Z `^a^]b8^ca c^d\b8ea ^b ag] \ood8h\b8g] � d[lhc8b_c^ ^] �\a^ b ≥ 2,

g] a[8]blc^aa^ \_{]gk�c^a `lh8k\_{Y �] lb_`8^ ^] o\cb8h_d8^c d^a `lf^dgoo^k^]ba `lh8k\_{ `^acl^d¢ ^b d^a ]gk�c^a c\b8g]]^da ag]b h\c\hblc8ala hgkk^ d^a cl^da \`k^bb\]b _]
`lf^dgoo^k^]b `lh8k\d 8dd8k8bl ocgoc^ olc8g`8�_^ � o\cb8c `[_] h^cb\8] c\]tYZ^a ec\hb8g]a hg]b8]_^a ]g_a `g]]^]b _] \_bc^ kg ^] `[\oocgh�^c d^a ]gk�c^acl^da o\c `^a c\b8g]]^da ^b 8da o^ck^bb^]b lt\d^k^]b `^ h\c\hblc8a^c d^a ]gk�c^ac\b8g]]^da hgkk^ d^a cl^da \`k^bb\]b _] `lf^dgoo^k^]b ^] ec\hb8g] hg]b8]_^clt_d8yc^ d8k8bl � hg^ºh8^]ba ^]b8^caY n\]a h^ h�\o8bc^¢ g] a[8]blc^aa^ lt\d^k^]b\_{ ag_astcg_o^a \``8b8ea `^ R \f^h og_c \ood8h\b8g]a¢ _] 8kogcb\]b hc8byc^
`[8cc\b8g]\d8bl ^b d[lb_`^ `^a eg]hb8g]a hg]b8]_^a olc8g`8�_^a \_ h�\o8bc^ iY�f^h d^ h�\o8bc^ i¢ g] a[8]blc^aa^ \_{ ocgoc8lbla `^a eg]hb8g]a hg]b8]_^a
`[_]^ f\c8\�d^ cl^dd^ � f\d^_ca cl^dd^aY �ocya \fg8c `g]]l d^a `l�]8b8g]a `^�\a^ ^b kg]bcl d^a oc8]h8o\_{ cla_db\ba c^d\b8ea \_{ golc\b8g]a a_c d^a eg]hb8g]ahg]b8]_^a¢ g] a[8]blc^aa^ \_{ ]gb8g]a ocgoc^a � d\ `cg8b^ cl^dd^ `^ hg]b8]_8bl �
t\_h�^ ^b � `cg8b^¢ h^ �_8 o^ck^b `^ `8ab8]t_^c `^_{ b o^a `^ `8ahg]b8]_8bla Ç
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d^a `8ahg]b8]_8bla `^ oc^k8yc^ ^b `^ `^_{8yk^ ^aoyh^Y Z^ h\a `^a eg]hb8g]akg]gbg]^a ^ab o\cb8h_d8yc^k^]b 8]blc^aa\]b `_ e\8b �_[_]^ eg]hb8g] kg]gbg]^a_c _] 8]b^cf\dd^ cl^d \`k^b `^a d8k8b^a � `cg8b^ ^b � t\_h�^ ^] bg_b og8]b¢ h^ �_8
^]bc\Æ]^ �_[̂ dd^ ]^ o^_b \fg8c �_^ `^a `8ahg]b8]_8bla `^ oc^k8yc^ ^aoyh^ ^b �_^d[̂ ]a^k�d^ `^ h^a og8]ba `8ahg]b8]_8bla ^ab \_ od_a `l]gk�c\�d^Y �g_¤g_ca `\]ad^ h\`c^ `^a eg]hb8g]a `[_]^ f\c8\�d^ cl^dd^¢ d^ h\a `^a eg]hb8g]a olc8g`8�_^a ^abo\cb8h_d8yc^k^]b 8]blc^aa\]bY Z[lb_`^ `^a ag_astcg_o^a \``8b8ea `^ R ^]b\kl^\_ h�\o8bc^ 1 ]g_a o^ck^b `^ kg]bc^c �_^ d^ tcg_o^ `^a olc8g`^a `[_]^ eg]hb8g]hg]b8]_^ olc8g`8�_^ ]g] hg]ab\]b^ ^ab `8ahc^b¢ h^ �_8 o^ck^b `^ `l�]8c d\ od_ao^b8b^ olc8g`^ abc8hb^k^]b oga8b8f^ `[_]^ b^dd^ eg]hb8g]Y ±_^d�_^a hg]al�_^]h^a
`^ h^ cla_db\b ag]b `g]]l^a ^] ^{^ch8h^YZ[lb_`^ `^a ocgoc8lbla tdg�\d^a `^a eg]hb8g]a hg]b8]_^a µ8k\t^a clh8ocg�_^a
`^a g_f^cba ^b `^a e^ckla¢ 8k\t^a `^a hgko\hba ^b `^ hg]]^{^a¢ _]8egck^ hg]b8s]_8bl¶ ^ab e\8b^ `\]a d^ h\`c^ od_a tl]lc\d `^a ^ao\h^a f^hbgc8^da ]gckla `\]ad\ k^a_c^ gÒ d^a c\8ag]]^k^]ba ]^ ag]b o\a od_a hgkod8�_la �_^ a_c d\ `cg8b^cl^dd^Y �ocya \fg8c c\oo^dl �_^d�_^a ]gb8g]a `^ �\a^ a_c d\ hg]]^{8bl `\]a _]^ao\h^ f^hbgc8^d ]gckl¢ g] kg]bc^ �_^ d^a hg]]^{^a µ̂ b d^a hg]f^{^a¶ `^ R ag]bd^a 8]b^cf\dd^a ^b �_^ d\ hg]b8]_8bl hg]a^cf^ d\ hg]]^{8blY Z\ f^ca8g] cl^dd^ `^ h^cla_db\b ^ab d^ b�lgcyk^ `^a f\d^_ca 8]b^ckl`8\8c^aY n\]a d^ h\`c^ `^a eg]hb8g]a
`[_]^ f\c8\�d^ cl^dd^¢ g] kg]bc^ d^ cla_db\b a_8f\]b Ç a8 f : I → R flc8�^ d\ocgoc8lbl `^a f\d^_ca 8]b^ckl`8\8c^a¢ gÒ

I ^ab _] 8]b^cf\dd^ cl^d¢ \dgca ^dd^ ^abhg]b8]_^ a8¢ ^b a^_d^k^]b a8¢ f−1 {y} ^ab _] e^ckl og_c bg_b cl^d y.
n\]a d^ h\ao\cb8h_d8^c `^a eg]hb8g]a kg]gbg]^a¢ g] kg]bc^ �_^ a8 f : I → R ^ab kg]gbg]^^b a8 f (I) ^ab _] 8]b^cf\dd^ \dgca f ^ab hg]b8]_^ a_c d[8]b^cf\dd^ I.

�^ cla_db\b ^ab_b8d8al og_c kg]bcl d^ cla_db\b a_8f\]b � d\ �\a^ `^a `l�]8b8g]a `^a eg]hb8g]aclh8ocg�_^a _a_^dd^a Ç a8 f : I → R ^ab hg]b8]_^ abc8hb^k^]b kg]gbg]^¢ ^dd^cl\d8a^ \dgca _] �gklgkgco�8ak^ `^ I a_c f (I) , d^a 8]b^cf\dd^a I ^b f (I) lb\]b
`^ k�k^ ]\b_c^YZ[lb_`^ `^ d\ `lc8f\b8g] `^a eg]hb8g]a `[_]^ f\c8\�d^ cl^dd^ � f\d^_ca cl^dd^ag_ hgkod^{^a \cc8f^ ]\b_c^dd^k^]b \_ h�\o8bc^ m \ocya d[lb_`^ `^ d\ hg]b8]_8blYn\]a _] oc^k8^c b^koa¢ g] c\oo^dd^ d^a `l�]8b8g]a `^a `lc8fl^a `[gc`c^ X ^b
`[gc`c^ a_olc8^_cY r8 _]^ eg]hb8g] `lc8f\�d^ ^ab hg]b8]_^¢ g] o^_b hg]abc_8c^_] ^{^kod^ `^ eg]hb8g] hg]b8]_^ ]_dd^ o\cb `lc8f\�d^Y ²[\8 h�g8a8 `^ ocla^]b^cd[̂ {^kod^ hd\aa8�_^ `^ ·\] `^c Ó\^c`^]Y Z^a cla_db\ba _a_^da hg]h^c]\]b d^agolc\b8g]a a_c d^a eg]hb8g]a `lc8f\�d^a ag]b hgkodlbla o\c d[l]g]hl `^ d\ egck_d^
`^ w\� `8 jc_]g `g]]\]b d\ `lc8fl^ `[gc`c^ n `[_]^ hgkogal^ `^ `^_{ eg]hb8g]a
`lc8f\�d^a ^] c^]fg \]b � ÔX�Õ og_c _]^ `lkg]abc\b8g]Y Z\ `l�]8b8g] `^ d\
`lc8fl^ dgt\c8b�k8�_^ ^ab a_8f8^ `[_]^ \ood8h\b8g] \_ b�lgcyk^ `^ c^dyf^k^]b_b8d8al og_c kg]bc^c �_^ d[8]`8h^ `[_] d\h^b `\]a d^ od\] hgkod^{^ ^ab _] ^]b8^cY�ocya \fg8c lb_`8l d^ d8^] ^]bc^ `lc8f\b8g] ^b ^{bclk_ka¢ g] a[8]blc^aa^ \_b�lgcyk^ `^ n\c�g_{ �_8 ]g_a `8b �_[_]^ eg]hb8g] `lc8fl^ flc8�^ d\ ocgoc8lbl
`^a f\d^_ca 8]b^ckl`8\8c^aY �^ b�lgcyk^ ^ab a_8f8 `^ �_^d�_^a \ood8h\b8g]a �_[8d^ab �g] `^ hg]]\Æbc^ og_c `^a d^Åg]a `[gc\dYZ\ `lc8f\b8g] ^ab lt\d^k^]b _b8d8al^ og_c lb_`8^c d^a oga8b8g]a c^d\b8f^a `[_]^hg_c�^ o\c c\oogcb \_{ alh\]b^a ^b \_{ b\]t^]b^aY Z[lb_`^ `^ d\ oga8b8g] `[_]^hg_c�^ o\c c\oogcb \_{ alh\]b^a ]g_a hg]`_8b ]\b_c^dd^k^]b � d\ ]gb8g] `^hg]f^{8bl �_8 a^c\ lb_`8l^ `^ k\]8yc^ od_a \oocgeg]`8^ \_ h�\o8bc^ �Y



ÈÉÊËÌÍÎÏÐÎÐÑ 8{
�] a[8]blc^aa^ lt\d^k^]b `\]a h^ h�\o8bc^ m \_ d8^] ^]bc^ `lc8f\b8g] ^b 8]blstc\b8g] ^b \_{ a_8b^a `^ eg]hb8g]a `lc8f\�d^aYZ\ hg]`8b8g] ]lh^aa\8c^ `[̂ {bclk_k¢ f ′ (a) = 0 ][̂ ab �_[_] h\a o\cb8h_d8^c

`[_] cla_db\b od_a tl]lc\d ogcb\]b a_c d^a eg]hb8g]a `8�lc^]b8\�d^a `l�]8^a a_c_] g_f^cb `^ Rn ^b � f\d^_ca cl^dd^aY Ö b8bc^ `[\ood8h\b8g] `^ h^ cla_db\b¢ g]lb_`8^ d^a b\]t^]b^a \_{ hg]8�_^aYZ^ h�\o8bc^ q ^ab hg]a\hcl \_{ l�_\b8g]a eg]hb8g]]^dd^aY �] lb_`8^ d^a l�_\sb8g]a hd\aa8�_^a f (x + y) = f (x)+f (y)
og_c f `l�]8^ a_c R

g_ C ^b � f\d^_cacl^dd^a g_ hgkod^{^a × f (xy) = f (x) + f (y) a_c R+ ^b f (x + y) = f (x) f (y)a_c R
�_8 ]g_a hg]`_8a^]b \_{ eg]hb8g]a dgt\c8b�k^a ^b ^{og]^]b8^dd^a cl^dd^ag_ hgkod^{^a × f (xy) = f (x) f (y) a_c R+,∗ �_8 ]g_a hg]`_8b \_{ eg]hb8g]ao_8aa\]h^a × f (x + y)+f (x − y) = 2f (x) f (y)

�_8 ]g_a hg]`_8b \_{ eg]hb8g]a
cos ^b ch .

�g_c h^a lb_`^a g] ]^ a^ d8k8b^ o\a a^_d^k^]b \_ h\a `^a eg]hsb8g]a hg]b8]_^aY �] a[8]blc^aa^ lt\d^k^]b � _]^ h\c\hblc8a\b8g] `^ d\ eg]hb8g]
Γ `[z_d^c o\c a\ dgtshg]f^{8bl ^b d[l�_\b8g] eg]hb8g]]^dd^ f (x + 1) = xf (x) .n\]a h^ h�\o8bc^ g] ]^ a^ d8k8b^ o\a \_{ eg]hb8g]a `[_]^ f\c8\�d^ cl^dd^g_ hgkod^{^Y �] `g]]^ _]^ h\c\hblc8a\b8g] `^a cgb\b8g]a f^hbgc8^dd^a `^ R3o\c d[l�_\b8g] eg]hb8g] eg]hb8g]]^dd^ f (x ∧ y) = f (x) ∧ f (y) ,

gÒ ∧ `la8t]^ d^ocg`_8b f^hbgc8^dY Z^a a_8b^a `l�]8^a o\c _]^ clh_cc^]h^ d8]l\8c^ `[gc`c^ n ag]blt\d^k^]b lb_`8l^a hgkk^ agd_b8g]a `[l�_\b8g]a eg]hb8g]]^dd^aYZ^a h�\o8bc^a v ^b u ag]b hg]a\hcla \_ b�lgcyk^ `^ �gdd^ ^b \_ b�lgcyk^
`^a \hhcg8aa^k^]ba �]8a \8]a8 �_[\_{ ]gk�c^_a^a \ood8h\b8g]a `^ h^a b�lgcyk^aY�g_c d[lb_`^ `_ b�lgcyk^ `^ �gdd^ g] a^ od\h^ `8c^hb^k^]b `\]a d^ h\`c^ `^a ^aso\h^a f^hbgc8^da ]gckla `\]a d\ k^a_c^ gÒ d^ c\8ag]]^k^]b ^ab 8`^]b8�_^ � h^d_8
k^]l `\]a d^ h\`c^ `^a eg]hb8g]a `[_]^ f\c8\�d^ cl^dd^Y Z^ b�lgcyk^ `^ �gdd^ ^abhg]al�_^]h^ `_ e\8b �_[_]^ eg]hb8g] f hg]b8]_^ a_c _] hgko\hb K ^ab �gc]l^^b \bb^8]b a^a �gc]^a ^b �_[_]^ hg]`8b8g] ]lh^aa\8c^ `[̂ {bclk_k ^] _] og8]b c8]blc8^_c � K,

og_c f `8�lc^]b8\�d^¢ ^ab df (c) = 0.
n\]a d^ h\`c^ `^a eg]hb8g]a

`[_]^ f\c8\�d^ cl^dd^ h^ b�lgcyk^ ^ab ^]hgc^ f\d\�d^ a_c _]^ `^k8s`cg8b^ e^ckl^g_ a_c R.
Z^ b�lgcyk^ `^ �gdd^ a_c _] 8]b^cf\dd^ hgko\hb `^ R

o^_b \_aa8 a^kg]bc^c ^] _b8d8a\]b d^ oc8]h8o^ `^ `8h�gbgk8^Y �\ck8 d^a ]gk�c^_a^a \ood8h\sb8g]a `_ b�lgcyk^ `^ �gdd^¢ g] a[8]blc^aa^ \_ b�lgcyk^ `^ n\c�g_{¢ � d[lb_`^
`^a c\h8]^a `^a ogd ]¡k^a cl^da \f^h hgkk^ h\a o\cb8h_d8yc^k^]b 8]blc^aa\]bh^d_8 `^a ogd ]¡k^a gcb�gtg]\_{¢ � d[g�b^]b8g] `[_]^ k\¤gc\b8g] `^ d[̂ cc^_c
`\]a d\ klb�g`^ `[8]b^cogd\b8g] `^ Z\tc\]t^ ^b � _] hc8byc^ `^ hg]f^{8blYZ^ b�lgcyk^ `^a \hhcg8aa^k^]ba �]8a ^b a\ tl]lc\d8a\b8g] o^_f^]b a^ `l`_8c^
`_ b�lgcyk^ `^ �gdd^Y �^ b�lgcyk^ ][̂ ab o\a f\d\�d^ og_c d^a eg]hb8g]a � f\d^_ca
`\]a Rp og_c p ≥ 2, k\8a g] `8aoga^ bg_b^eg8a `[_]^ 8]lt\d8bl `^a \hhcg8aa^sk^]ba �]8aY �\ck8 d^a ]gk�c^_a^a \ood8h\b8g]a `_ b�lgcyk^ `^a \hhcg8aa^k^]ba�]8a¢ g] a[8]blc^aa^ � d[lb_`^ `_ a^]a `^ f\c8\b8g] `^a eg]hb8g]a µh^bb^ lb_`^ o^_b
\_aa8 �bc^ k^]l^ `8c^hb^k^]b � o\cb8c `_ oc8]h8o^ `^ `8h�gbgk8^¶¢ \_ d8^] ^]bc^d8k8b^ ^b `lc8f\b8g]¢ � d[lb_`^ `^ d\ `lc8f\�8d8bl `[_]^ eg]hb8g] `l�]8^ o\c _]^8]bltc\d^¢ � d\ dg]t_^_c `^a \cha tlgklbc8�_^a¢ � d[lb_`^ `^a og8]ba �{^a \bbc\hsb8ea ^b clo_da8ea¢ � d[g�b^]b8g] `[_]^ k\¤gc\b8g] `^ d[̂ cc^_c `\]a d\ klb�g`^ `^r8koag]¢ \_{ a_8b^a `^ eg]hb8g]a `lc8f\�d^a¢ \_ d8^] ^]bc^ d[̂ {8ab^]h^ `^ `lc8sfl^a o\cb8^dd^a ^b d\ `8�lc^]b8\�8d8bl¢ \_ b�lgcyk^ `^ rh�«\cØ a_c d^a `lc8fl^a
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o\cb8^dd^a `[gc`c^ 2, \_ b�lgcyk^ `^ n\c�g_{ ^b \_{ ]gk�c^ `^ Z8g_f8dd^ �_8
]g_a `g]]^]b _] ^{^kod^ `[̂ ]a^k�d^ 8]�]8 `^ ]gk�c^a bc\]ah^]`\]baYZ^ b�lgcyk^ `^ �gdd^ o^ck^b lt\d^k^]b `[\�g_b8c � d\ egck_d^ `^ �\ dgcsZ\tc\]t^Y Z^a `8�lc^]b^a egck_d^a `^ �\ dgc ag]b lb_`8l^a \_ h�\o8bc^ pY n\]ah^ h�\o8bc^ g] a[8]blc^aa^ lt\d^k^]b \_ h\a `^a eg]hb8g]a `^ od_a8^_ca f\c8\�d^a\f^h og_c \ood8h\b8g] d[lb_`^ `^ ocg�dyk^a `[̂ {bclk_kaY Z� ^]hgc^ d[\hh^]b^ab k8a a_c d^a \ood8h\b8g]a \f^h d[8]bcg`_hb8g] `^a `lf^dgoo^k^]ba d8k8bla �_]^ ^b od_a8^_ca f\c8\�d^a¢ d[lb_`^ `^ ocg�dyk^a `[̂ {bclk_ka¢ d[g�b^]b8g] `[8]slt\d8bla¢ d^a `lf^dgoo^k^]ba ^] alc8^ ^]b8yc^ \f^h ^] o\cb8h_d8^c `^a b�lgcyk^a
`^ j^c]ab^8] `g]]\]b `^a hg]`8b8g]a a_ºa\]b^a og_c �_[_]^ eg]hb8g] `^ hd\aa^
C∞ ag8b `lf^dgoo\�d^ ^] alc8^ ^]b8yc^¢ _] b�lgcyk^ `^ Ùgdkgtgcgf a_c `^a k\s¤gc\b8g]a `^ `lc8fl^a¢ d[g�b^]b8g] `^ k\¤gc\b8g]a `[̂ cc^_ca `\]a d^a klb�g`^a
`^ Z\tc\]t^ ^b `^ ¨^«bg] \8]a8 �_^ `\]a d\ klb�g`^ `^a c^hb\]td^aYZ\ egck_d^ `^ �\ dgcs¯g_]t ]g_a hg]`_8b ]\b_c^dd^k^]b � d[lb_`^ `^a `lsf^dgoo^k^]ba d8k8blaY �^bb^ lb_`^ ^ab k^]l^ \_ h�\o8bc^ xY n\]a h^ h�\o8bc^g] a[8]blc^aa^ bg_b `[\�gc` \_{ ]gb8g]a `^ oclog]`lc\]h^¢ `^ `gk8]\b8g] ^b
`[l�_8f\d^]h^ ^] c^tcg_o\]b `\]a _] oc^k8^c o\c\tc\o�^ d\ od_o\cb `^a clsa_db\ba 8kogcb\]ba a_c d^ a_¤^bY �ocya \fg8c ocla^]bl d^a `8�lc^]b^a b^h�]8�_^a
`[g�b^]b8g] `^a `lf^dgoo^k^]ba d8k8bla¢ g] a[8]blc^aa^ \_{ \ood8h\b8g]a \f^hd[g�b^]b8g] `[l�_8f\d^]ba og_c d^a a_8b^a g_ d^a alc8^a¢ d[g�b^]b8g] `^ `lf^dgoso^k^]ba \a kobgb8�_^a¢ d[lb_`^ `^ d\ oga8b8g] `[_]^ hg_c�^ o\c c\oogcb \_{b\]t^]b^a g_ \_{ \a kobgb^aYZ^ h�\o8bc^ � ^ab hg]a\hcl � d[lb_`^ `^a eg]hb8g]a hg]f^{^a `[_]^ f\c8\�d^cl^dd^Y �ocya \fg8c `g]]l d^a oc8]h8o\d^a ocgoc8lbla `^a eg]hb8g]a hg]f^{^a¢ g]a[8]blc^aa^ � d\ clt_d\c8bl `^ h^a eg]hb8g]a¢ � a\fg8c d\ hg]b8]_8bl a_c d[8]blc8^_c
`^ d[8]b^cf\dd^ `^ `l�]8b8g]¢ d\ `lc8f\�8d8bl � `cg8b^ ^b � t\_h�^ `^ h^a eg]hsb8g]a ^b d\ kg]gbg]8^ `^ h^a `lc8fl^aY n\]a d^ h\a `^a eg]hb8g]a `lc8f\�d^a¢ d\hg]f^{8bl `^ d\ eg]hb8g] f ^ab l�_8f\d^]b^ � d\ hcg8aa\]h^ `^ a\ `lc8fl^ f ′.

�^cla_db\b o^_b a^ tl]lc\d8a^c \_ h\a `^a eg]hb8g]a `l�]8^a a_c _] g_f^cb hg]f^{^
`[_] ^ao\h^ f^hbgc8^d ]gckl ^b � f\d^_ca cl^dd^aY Z[lb_`^ `^a eg]hb8g]a hg]f^{^a^ab ^] o\cb8h_d8^c 8]blc^aa\]b og_c d[g�b^]b8g] `[8]lt\d8bla `^ hg]f^{8blY �8]a8� o\cb8c `^ d\ hg]f^{8bl `^ d\ eg]hb8g] exp ^b `^ d\ hg]h\f8bl `^ d\ eg]hb8g]
ln,

g] `l`_8b �_^d�_^a 8]lt\d8bla hd\aa8�_^a `g]b h^dd^ `^ £³d`^cY Z\ hg]h\f8bl
`^ d\ eg]hb8g] ln

o^_b �bc^ _b8d8al^ og_c hgko\c^c d^a kg ^]]^a �\ckg]8�_^a¢\c8b�klb8�_^a ^b tlgklbc8�_^aY Z^a 8]lt\d8bla `^ ²^]a^] ag]b kg]bcl^a `\]a d^h\a `^a ^ao\h^a f^hbgc8^da ]gcklaY Z\ dgtshg]f^{8bl `^ d\ eg]hb8g] Γ `[z_d^c \lbl lb_`8l^ \_ h�\o8bc^ qYZ^ h�\o8bc^ X� �_8 o^_b �bc^ f_ hgkk^ _]^ \ood8h\b8g] � d[\]\d a^ ]_klsc8�_^ `^a h�\o8bc^a oclhl`^]ba ^ab hg]a\hcl � d[lb_`^ `^a a_8b^a `[\oocg{8k\sb8g]a a_hh^aa8f^a `l�]8^a o\c _]^ c^d\b8g] `^ clh_cc^]h^ xn+1 = f (xn) .
�^aa_8b^a o^ck^bb^]b `[g�b^]8c `^a \oocg{8k\b8g]a `^a og8]ba �{^a `^ d\ eg]hb8g]hg]b8]_^ f.

Z^a a_8b^a �gkgtc\o�8�_^a c^ocla^]b^]b _] h\a o\cb8h_d8yc^k^]b8]blc^aa\]b `^ b^dd^a a_8b^a¢ ^dd^a ag]b lb_`8l^a ^] `lb\8d ^] a[8]blc^aa\]b � d\ e\sÅg] `^ h�g8a8c d^ b^ck^ 8]8b8\d x0
og_c �_^ d\ a_8b^ ag8b �8^] `l�]8^ µh^bb^ lb_`^^ab ag_f^]b ld_`l^ `\]a d^a g_fc\t^a `^ oc^k8^c h hd^¶Y �g_c f hg]b8]_^ a_c _]8]b^cf\dd^ hgko\hb¢ _]^ oc^k8yc^ hg]`8b8g] ]lh^aa\8c^ ^b a_ºa\]b^ `^ hg]f^cst^]h^ `[_]^ b^dd^ a_8b^ ^ab `g]]l^ o\c d\ hg]`8b8g] lim

n→+∞
(xn+1 − xn) = 0.

Z^



ÈÉÊËÌÍÎÏÐÎÐÑ {8
b�lgcyk^ `_ og8]b �{^¢ �_8 ]g_a `g]]^ _]^ 8kogcb\]b^ hg]`8b8g] a_ºa\]b^
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