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! ��mn[fRBGD�y <��8?��*�>_9@89���@?S�T��R ?@A¡¢

TURVSB£¤Dy < 0 Z[  ��*�>_9@89D x <¥nR¦u6��f§7@V!

Sf<u¨Tt[8I©¢TªQ?D�B7A6tRV!
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y   0 

while (y +  )
2
 < x do 

  y « y +  !

done 

return!y!

y < 0!6QRV!

(y +  )
2
 G x <¥nt@¬pvy +  G x <¥nt@¬pxD 

  y 6   <nR 

?@A®¯<°p±QV 

hfG²�8I[vy +  G x <¥n9_�8I[xD!

³n< y ?_9ij²´Vvreturn ChA@Aµ¶x!
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! SB7A6QR?D·n§ x G 2 T  G 0.0001 B�D!

! - ¸¹'!y +   = 0.0001 º �»¥n9@t@ v(y +  )
2
 = 0.00000001x!

! " ¸¹'!y +   = 0.0002 º �»¥n9@t@ v(y +  )
2
 = 0.00000004x!

! !¼ 
! "½"½" ¸¹'!y +   = 1.4142 º �»¥n9@t@ v(y +  )

2
 = 1.99996164x!

! "½"½, ¸¹'!y +   = 1.4143 º ¥nI¾ v(y +  )
2
 = 2.00024449x!
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6URZ<ÒÓ_D�ChBÎs»Â<Ô�RVËFGÕs6v 7p�xÖ>t8I[²´V !

?@A¡¢TURVSB£¤DC×�CËF!(0, x) <mnDØ¸hBÙÚB , Û<Ô�f§7@V!
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a   0 

b   x 

while b Ü a >   do 

 c « 
2

ba !
!

 if c
2
 > x 

  then b   c 

  else a   c 

 endif 

done 

return!y!

a < 0 6QRV 

b < x 6QRV 

ËF!(a, b) G  7p�Ý@?�D!

 ËF!(a, b) BÙÚ!
2

ba !
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 �_ c G x 7p�*�Z8I[D 

  b < c 6QRv�¸CËF!(a, c) GmßBgàxV 

  hATtÂf§vc G x áÑ»8I[x 

a < c 6QRv�¸CËF!(c, b) GmßBgàxV 
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! SBij\]TCDâ6 a ! x < b!GãIf9äpDå²Ð6 b Ü a !  ?t8I�B a G�æ

ç?³n6t89@RV!

! SB7A6QR?D·n§ x G 2 T  G 0.0001 B�D!

! - ¸¹'!(a, b) = (0, 2)! º!�»Ý@! vb Ü a = 2x!

! " ¸¹'!(a, b) = (1, 2)! º!�»Ý@! vb Ü a = 1x!

! , ¸¹'!(a, b) = (1, 1.5)! º!�»Ý@! vb Ü a = 0.5x!

! $ ¸¹'!(a, b) = (1.25, 1.5)! º!�»Ý@! vb Ü a = 0.25x!

! !¼ 
! "½ ¸¹'!(a, b) = (1.4141845703125, 1.414306640625)! º!�»Ý@! vb Ü a = 0.0001220703125x!

! "è ¸¹'!(a, b) = (1.4141845703125, 1.41424560546875)!º!ÕsÖ@¾!vb Ü a = 0.00006103515625x!

?@8I¿¤6Déê¢TC "½"½, ¸°p±_9@IijGI8IB "è¸TëìVSB¡¢TCD

��< , Ä6ÅÆRØ6ij¸íG "¸înRv��p¸íG��Bgí6ï·QRxV!

!

- ¸¹!

" ¸¹!

, ¸¹!

$ ¸¹!

½ ¸¹!

è ¸¹!

Çs¢Bðñ4ò!

0 x 



 !$!#!$! !

>+#?@A#

! :;=�BÅTDhB�FG��t:;?tRV·n§DóôBõö<÷øQRB6 "ùFZZ

89_�89Cµ¶Gt@VOúDû×:;<=>£¤T�D�@ycz{|NTCÎôTëì�

BGü@ycz{|N»? "-- ýáÅZZR?@A£¤�URV!

! u6�þ�I?äpDycz{|N6789678C*�>ÿ efRVSBij!G�FB¹

"?tRVhSTD*#$t6789:;<;<mnRV·n§D®¯Q��b45í N 6g_9D

ij!G�N 6ï·QR �logN 6ï·QR t%?@A¿¤TURV!

! &]Béê¢67R x BijTCD
 

x
¸B°p±_GP�fRBTDij!B'4(4C

 

x

TURV)¡DÇs¢67RijTCD  "
n

x

2
?tRå*B n Bí»ÂijGP�fRBTD'4

(4C
 

x
log TURVSA_9`R?D)+6Çs¢B¡G,-G�@S?G�ZRV!
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! " ¸Bij6 "./0ZZR?_I?�BD'4(4B12<ª_I�BG�BªTURVSS

Z[D'4(4Gij!3ij�F6*�t12<�nRS?G`9?fRV!

vSSTC log Câ4gíB5<6_9@RVx!

n 1 10 100 1,000 10,000 100,000 10
6
 10

7
 

logn 7 1 ns 2 ns 3 ns 4 ns 5 ns 6 ns 7 ns 

n 1 ns 10 ns 100 ns 1 "s 10 "s 100 "s 1 ms 10 ms 

n
2
 1 ns 100 ns 10 "s 1 ms 100 ms 10 s 16.7 min 27.8 h 

n
3
 1 ns 1 "s 1 ms 1 s 16.7 min 11.6 ô 31.7 ý 38ý 

2
n/2

 1.4 ns 32 ns 13.0  10
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