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4`−k23k+5 = 22`+6
∑̀

k=1

2k ≤ 23`+7.

�dy`KgRPawzxO^ZbKNyYTba
N f
ND = O(n3) = O(N3/2).

� �\i � �
��O^ZbcYXYhUO^ZYOb�~l\aryboP�YKNTUOWVNyPKgR�XYeflY_~ybTbK[TbXYK�TUOIlYcUOSzrXY�Qvra[R�XY]GOIV[l\K[hYXYO^yYTUO�u^yPa��Pq
TbaWZYcYXY_=}w_~ybTUO�V[ZbcboPMPZ\o\cYOtV�}NawcYTbX�ZYcYXY_=}w_~ybTYX3REXUOS}NawTUO^ybTYX�ury`awM^awzrK^i � OQz^V[K[M`X
arZ�REXUO^}{awTUO^yYTbXYZbKIury`awM^awzrKQlYcYXYyYO^}kO^]mKIaru^cYO^ZbTYXb��vra[R zt]mKNZba[R=O�TUOsnmOpoPV^i:�4O^MPO
lba^yboP�UO^zxO^]�K�a^hbK[TbMPXbZbK

N b
ND <

∑̀

k=1

4`−k
[
(2nk − 1)2 + 4(nk + 1)(2nk − 1)

]

=
∑̀

k=1

4`−k
[
(2k+1 − 3)2 + 4 2k(2k+1 − 3)

]

∼
∑̀

k=1

22(`−k)12 22k = 12 ` 22`

= O(n2 log n) = O(N logN)

�



�4O^MPOWe{O�XYef�YXYVNyYXYZ\K[yYTUOSZUOWVNyPa���Tba^V[Z�TYOQ]mKNZba[R=OITUOIzry`a���K[TbXYZbK�V[KN�YK[TYXb��e{OIcYO^e�q
}wy`KgR=O^TUO^ZYOW]ma[RPKNyYTUO�e{OSR=O��UOQl\aryboP�UO^zrO^]mK�arh\K[TYMPO^ZUO

NND = N f
ND +N b

ND = O(N3/2).
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