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9;:�<>=@?A<>B@CED�<GF :IHKJLB�JLB=@M�N O3:ICP:IHKQ6M�R3Q;JLB�=SCTM�HKQ6QT:IRU=SBV<WBXQY<WH>N H[ZTB\QEJLBXQEQ6?AH[ZTB\Q/Q6?AH>]^:�R$Z6B\Q"_
` HKa n2

2n b` H>HKa
n sin 1

n b` H>H>HKa
ln( ln ln n

nε
) c ε > 0 b` HW]Aa

n2007e−
√

n d
+-,/.10325462�.fe
` HKa-gE:�OAOUB\<WB\C/<GF BShLOACTB\QTQ6HWM�R�JLB�<K: QiM�N�N B�JLBXQYZ6B\C6N B\Q/J1F ?AR3BQi?AHWZ6B�j�k@M�N�k@Z6CTH>l$?AB�_

u0 + u0q + · · · + u0q
n = . . . d` H>HKa�mnM�?ACEl$?AB\<W<>B\QY]o:�<WB\?ACTQ/JAB

u0
BSZ

q
=SB@ZiZTBVB@hLOAC6BXQ6Q6H>M�R�:IpGZ6pqB\<W<>B"?ARAB�<>HWN HWZ6Bsr

` H>H>HKa-tEO3OA<WHK=@:IZ6H>M�Ru_AJLM�RARAB@C/<>B\QE]^:�<WB\?ACPQvB@hA:�=�ZTB\Q ` QiM�?3Q;wxM�CTN B"JAB"wxCT:�=�Z6H>M�RyavJAB\QYRAM�N{zACTB\Q/Q6?AH>]^:�R$ZTQ"_
0, 142857142857 . . . ; 0, 567567567 . . . ; 0, 999999 . . . .
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` HKa~}�M�H[Z

un = n cos 1
n −

√
n2 − 1 d 9;:I<K=S?A<>B@C/<K:�<WH>N H[ZTBJLB un

d
` H>HKa-��M�R�ZTC6B\C/l�?3B

un ∼ ank c OyM�?AC�?AR a 6= 0
BSZE?3R-B\R$Z6H>B@C

k
l�?3BV<qF M�R~JLkSZTB@CTN�H>RAB\CT: d
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9;:�<>=@?A<>B@C�D/<qF :IHKJLB�JLB�JAk@]�B\<WM�OAOyB@N B@R$ZTQ�<WH>N H[ZTk\Q�<WBXQ1<>HWN HWZ6B\QsJLB\QsQi?3H[ZTB\Q�Q6?AH>]o:IR$Z6BXQ ` B\R"wxM�R3=SZ6H>M�R{JAB\Q5k\]�B@R$ZT?AB@<KQ1O3:�CT:�N �SZ6CTB\QPa�_
` HKa

n(
√

n+1
n − 1) b

` H>HKa
n ln n+1

n b` H>H>HKa
(1 + a

n )n b` HW]Aa
n2 − 1

sin2 1

n

d
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� M�R3RAB@CEJLBXQ/k\l$?AH>]o:I<>B@R$ZTQ ` D�<GF :IHKJLB�JLBJLk\]�B@<>M�O3OUB\N�B\R$ZTQY<>HWN HWZ6k\QPaYJLBXQEQi?3H[ZTB\Q/Q6?AHW]o:�R�ZTB\Q"_
` HKa √

n + 1 −
√

n b` H>HKa
ln(ln(n + 1)) − ln(ln(n)) b` H>H>HKa 1
(n+1)3 − 1

n3 b
` HW]Aa

ln(
√

1 + n2 + n) b` ]Aa
ln(

√
1 + n2 − n) b` ]�HKa

( sin n
n )n b` ]�H>HKa

cos( 1
n ) − 1

4 cos( 2
n ) − 3

4
d
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� B\Q/:I� CTN�:oZTHWM�R3QYQi?AH>]o:IR$Z6BXQ/QiM�R$Zip�B@<><WBXQY]$CP:IH>B\Q;M�?�w�:�?3Q6Q6B\Qyr��;HWB\R-Q6�AC c HW<1w�:I?LZ/ZTM�?LZ���?3QiZ6HW�3B\C��` HKa

n + 1 ∼ n b` H>HKa
2n+1 ∼ 2n b` H>H>HKa
n +

√
n = O(n) b` HW]Aa

2n+
√

n = O(2n) b` ]Aa
2n+(−1)n

√

n = O(2n) b` ]�HKa
2
√

n = o(2n) b` ]�H>HKa
en = o(n!) b` ]$H>H>HKa
n! = O(nn) b` H[h3a n2

sin n = O(n2) d

�
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` HKa-��M�R�ZTC6B\C/l�?3B c OyM�?ACYZTM�?LZ n c 1

n+1 6 ln(n + 1) − ln(n) 6
1
n

` M�R�OyM�?3C6CP:�?LZ6H><WHKQ6B@C/<qF H>R$Z6k@j�CT:�<WB"JLB dx
x

B\R�ZTC6B�JLBXQYzUM�C6R3B\Q
zAH>B@R�=��AM�H>Q6HWBXQTa d

` H>HKa���R�JAkS�3RAHWZE<K:#Q6?AHWZ6B
(un)

OUM�?AC
n > 1

O3:�C
un = 1

1 + · · ·+ 1
n
d � :�Qi?3H[ZTB (un)

BXQ�Z6pqB\<W<>B"N�M�RAMIZTM�RAB�r�zyM�CTRAk\Bsr���?AB"JLH>C6B
JLBQT:�<WH>N H[ZTBsr

` H>H>HKa���R JLk@�3RAHWZ"JAB@?Lh Q6?AH[ZTB\Q
(vn)

BSZ
(wn)

O3:IC#_
vn = un − ln n c BSZ wn = vn − 1

n
d ��M�R�ZTC6B\C�l$?AB�=SB\QVJLB\?Lh Qi?AHWZ6BXQ�Q6M�R$Z:�Jo�i:�=SB\R$Z6B\Q d

` HW]Aa	� R�JLkXJL?AH>C6Bl$?1F HW<5B@hLH>QiZ6B�?AR3B"=@M�R3QiZT:�R$Z6B
γ
Z6B\<W<>Bl$?AB�<GF M�R-OA?AHKQTQiB"k\=@C6H>C6B _ 1

1 + 1
2 + · · · + 1

n = ln n + γ + o(1).
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` HKa�EM�Z6M�R3Q

un =

∫ n

0

dt√
1 + t3

d ��M�R�ZTC6B\C�l$?AB un
: ?AR3B-<>H>N�HWZ6B ` M�R�OyM�?ACTCP: =SM�N O3:ICTB@C�D ∫ n

1

dt

t3/2

a d �EM�Z6M�RUQ `
=@BSZ6Z6B

<>HWN HWZ6B d
` H>HKa � M�RARAB\C/?AR�JLk@]�B@<>M�OAOyB@N B\R�Z/<>HWN HWZ6kJLB ∫ x

0

du

u2

√

u3

1 + u3
d

` H>H>HKa � M�RARAB\C/?AR~k\l$?AH>]o:I<>B@R$ZEJLB
` − un c

B@R-?LZ6H><>H>QT:IR$Z c O3:IC/B@h�B\N OA<WB c <WB=��U:IRAj�B@N B@R$Z/JLB�]o:ICTH>:�zA<WB t = 1
u
d
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� Z6?3JLH>B@C-<K:�Q6?AH[ZTB ∫ 2n

n

dt
3
√

t3 + 1

` M�R�OyM�?ACTCP: Q@F HWRUQiOAH>CTB@C�JAB <qF B@h�B\CT=@H>=@B OACTk\=@k\JLB\R�Z c B@Z�B\R3=@:�JLC6B\C�<qF H>R$Z6k@j�CT:�R3JLB ]�HK: ?AR
JAk@]�B\<WM�OAOyB@N B@R$Z�:�Q���N OLZ6M�Z6HKl�?3BXa d
+-,/.10325462�.87��
` HKa���R�R3MIZ6B

fn(x) = xn − x− n d ��M�R$Z6CTB@CYl$?AB c OyM�?ACYZTM�?LZ n c H><5BShLH>QiZ6BV?AR-?ARAHKl$?AB"C6k\B@<�OUM$QiHWZ6HWw xn
ZTB@<1l$?AB

fn(xn) = 0 d` H>HKa~}�M�H[Z
a
?3R-CTk@B\<5OUM$QiHWZ6HWw d � M�RARAB\C ` B\R�wxM�R3=�ZTHWM�R�JLB a

a;<K: <>HWN HWZ6BJLB"<K:�Qi?AHWZ6B
(un)

JAkS�3RAH>B�O3:�C
un = fn(a) d` H>H>HKa	� R�JLkXJL?AH>C6Bl$?AB"<K:�Q6?AHWZ6B

(xn)
:�?ARAB�<>H>N�HWZ6B c BSZ�JAM�RARAB\CE=SB@ZiZ6B�<>H>N�HWZ6B d` HW]Aa-��M�R�ZTC6B\C/l�?3B c OyM�?ACYZTM�?LZ n c xn 6 n

n−1
d

�


