
������� ���
	����
����������������	������

��� �"!$#&%('*)"+
,.-0/2143652728

m ∈ N 9;:=<?> @BADCFE 8�GIHKJMLONPH < 5QH CSRUTWVPEX>ZY H < 8 A 8\["] C H CM> ] R0^ H < 5 H (

(mn)
1/n

)
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k ∈ N 9W:=<?> @ H < 5QH (
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1/n
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k, m ∈ N 9m:=<?> @ H < 5QH (

(k(mn))
1/n
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m1, . . . , mk t 848aJM8 Y 8U](H Ru>QV N 9W:=<?> @ H < 5 H (

(mn
1 + . . . + mn

k )1/n
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(xn) t 8z5 t > x?] A 8 AmR 8aw(x?8a]iG\8 T 52] AcVP>2E 8a5ZG < n ∈ N
JF8\H

sn := R x?{ {xk : k ≥ n} T52] A JM8UH
tn := C ] V {xk : k ≥ n} 9s|WEK> _28}H < 5 H (sn)

52] A (tn)
5 E 8 Y~> ] > H > ]?8�52] A G > ](_Z8 EK` 8a]ZH 9� 8~Ga5QJFJ}J CFY (sn)

H < 8cJ CMYcC H R x?{�8 EKCM>ZEz>2V (xn) T�>2E J CFY�R x?{ (xn) T 52] A�@ 8~Ga5QJFJ}J CFY (tn)
H < 8J CMYcC H C ] V 8 EKCM>ZEf>QV (xn) >ZE J CFYcC ] V (xn) 9
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J CFYcC ] V (xn) T H < 8U] (xn) CSR G > ](_Z8 EK` 8a]ZH 9,.l./Q1z� C _Z8b52]�8U�?5 Y {?JF8 >2V 5�G > ](_Z8 EK` 8a]ZH R 8�w(x?8U]iGU8 (xn) R xiG < H < 5QH VP>2E 5QJFJ

m
5Q] A k T

sm 6= xk 9 NPdW8 RaT H <?CSRfCSR 8a5 R L 9 ^
,.q0/21 :=<?> @ H < 5 H CMV (xn) CFR G > ]=_28 EX` 8U](H�H < 8U] lim sup(xn) = lim(xn) 9
,.�./Q1 : 5�L (an)

5Q] A (bn)
5 E 8 t > x?] A 8 A�R 8aw(x?8a]iG\8 RU9�:=<?> @ H < 5 H lim sup(an + bn)

8\� CFR H R52] A H < 5 H lim sup(an + bb) ≤ lim sup(an) + lim sup(bn) 9
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(xn) T?@f< 8 E 8 xn :=
(

n
n+1

)n
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(yn) T?@f< 8 E 8 yn := (1 + 1/n)n+1
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(zn) Ti@f< 8 E 8 zn := (1 + 1/2n)
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5Q] A (yn)
5 E 8�¶�5Qx"G < L
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f : R → R T JF8\H I t 8�52] > {�8U] C ](HK8 E _�52J T 52] A JF8\H
c ∈ I 9 rs8UH f1 t 8uH < 8 E 8 R H EKC G\H CF> ]>2V f

H > I 9�:=<i> @ H < 5 H f1 < 5 R 5~J CFYcC Hz5QH
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c ∈ I 9 rs8UH
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c
H < 8U] RX>cA?> 8 R f2 9,.l./Q14rs8UH

f2 T c T 52] A I t 8�5 R 5 t > _28 9W:=<i> @ H < 5QH f2 Y 5�L < 5�_28�5�J CFY~C H�5 H
c
8U_28a]mH <?> x `Z<
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,.l./Q1�Â V 5 V xi]iGIH CM> ] T f T�VPEX>ZY R

H > R < 5 R H < 8~{ EX> {"8 E H.L�H < 5 H VP>2E 5Q]=L > {�8U] R 8\H U ⊆ R T
f−1(U) CSR 5Q] > {�8U] R 8\H T H < 8a] f CSR G > ](H C ]=x > x RU9
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{ >ZC ](H >2V A CM¸ H < 8 E 8 CSRWRX>2Y 8
Vδ(c) R xiG < H < 5 H c CSR H < 8 > ]?JFL
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