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✶✳  ♦✉# $♦✉$ n ❞❡ N∗
✱ ♦♥ ♣♦*❡ un =

n∑

k=1

1

n+ k
✳ ◗✉❡ ✈❛✉$ u1 ❄

❆ 1✳ ❇

1

2
✳

❈ 0✳ ❉

1

3
✳

✷✳  ♦✉# $♦✉$ n ❞❡ N∗
✱ ♦♥ ♣♦*❡ un =

n∑

k=1

1

n+ k
✳ ◗✉❡ ✈❛✉$ u2 ❄

❆

1

4
✳

❇

3

4
✳

❈

7

12
✳

❉

1

3
✳

✸✳ ❙✐ n ❡*$ ✉♥ ❡♥$✐❡# *$#✐❝$❡♠❡♥$ ♣♦*✐$✐❢ ❛✉ ✈♦✐*✐♥❛❣❡ ❞❡ +∞✱ ❧❛;✉❡❧❧❡ ❞❡ ❝❡* #❡❧❛$✐♦♥* ❡*$ ✈#❛✐❡ ❄

❆ n3 = O(n)✳ ❇ 3n = O(2n)✳ ❈

√
n = O(1)✳ ❉ 3n3 = O(n3)✳

✹✳ ❙♦✐$ x ∈ R
∗
✳ ◗✉❡ ✈❛✉$ ❧✬✐♥✈❡#*❡ ❞❡ ❧✬♦♣♣♦*= ❞❡ x ❄

❆ x✳ ❇

−1
x
✳

❈ −x✳ ❉

1

x
✳

✺✳  ❛#♠✐ $♦✉* ❝❡* ✐♥$❡#✈❛❧❧❡* ❞❡ R✱ ❧❡;✉❡❧ ❡*$ > ❧❛ ❢♦✐* ❢❡#♠= ❡$ ❜♦#♥= ❄

❆ [−1, 1]✳ ❇ ]0, 3]✳ ❈ [−2, 4[✳ ❉ [0,+∞[✳

✻✳ ❖♥ ♣♦*❡ un = (−1)n − 2n ♣♦✉# $♦✉$ n ❞❡ N✳ ◗✉❡❧❧❡ ❛✣#♠❛$✐♦♥ ❡*$ ✈#❛✐❡ ❄

❆ u ❝♦♥✈❡#❣❡ ✈❡#* 0✳ ❇ u ❝♦♥✈❡#❣❡ ✈❡#* 1✳ ❈ u ❞✐✈❡#❣❡ ✈❡#* −∞✳ ❉ u ❞✐✈❡#❣❡ ✈❡#* +∞✳

✼✳ ❙✐ n ❡*$ ✉♥ ❡♥$✐❡# *$#✐❝$❡♠❡♥$ ♣♦*✐$✐❢ ❛✉ ✈♦✐*✐♥❛❣❡ ❞❡ +∞✱ ❧❛;✉❡❧❧❡ ❞❡ ❝❡* #❡❧❛$✐♦♥* ❡*$ ✈#❛✐❡ ❄

❆ 3n2 + n3 ∼ n✳ ❇ 3n2 + n3 + n ∼ n✳ ❈ 3n2 + n3 + n ∼ 3n2
✳

❉ 3n2 + n3 + n ∼ n3
✳

✽✳ ◗✉❡❧❧❡ ❡*$ ✉♥❡ ✈❛❧❡✉# ❛♣♣#♦❝❤=❡ ❞❡ ❧❛ ❝♦♥*$❛♥$❡ ❞✬❊✉❧❡#✲▼❛*❝❤❡#♦♥✐ ❄

❆ 1✱414✳ ❇ 0✱105✳ ❈ 0✱577✳ ❉ 3✱149✳

✾✳ ❙♦✐$ u : N→ R ✉♥❡ *✉✐$❡ ✈=#✐✜❛♥$ un = O(1) ♣♦✉# $♦✉$ ❡♥$✐❡# ♣♦*✐$✐❢ n ❛✉ ✈♦✐*✐♥❛❣❡ ❞❡ +∞✳

❆ u ❝♦♥✈❡#❣❡ ✈❡#* 0✳ ❇ u ❞✐✈❡#❣❡✳ ❈ u ❝♦♥✈❡#❣❡ ✈❡#* 1✳ ❉ u ❡*$ ❜♦#♥=❡✳

✶✵✳ ❙✐

41!

39!
❡*$ ❞=*✐❣♥= ♣❛# A✱ ❧❛;✉❡❧❧❡ ❞❡ ❝❡* =❣❛❧✐$=* ❡*$ ❝♦##❡❝$❡ ❄

❆ A = 146✳ ❇ A = 820✳ ❈ A = 1640✳ ❉ A = 410✳
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✶✶✳ ❙✐ n ❡#$ ✉♥ ❡♥$✐❡' #$'✐❝$❡♠❡♥$ ♣♦#✐$✐❢ ❛✉ ✈♦✐#✐♥❛❣❡ ❞❡ +∞✱ ❧❛3✉❡❧❧❡ ❞❡ ❝❡# '❡❧❛$✐♦♥# ❡#$ ✈'❛✐❡ ❄

❆ n+ 2 ∼ n− 1✳ ❇ n2 + n ∼ n✳ ❈ 3n+ 2 ∼ n+ 2✳ ❉

√
n ∼ n✳

✶✷✳ ❙♦✐$ u : N→ R ❡$ v : N→ R ❞❡✉① #✉✐$❡# ❛❞❥❛❝❡♥$❡#✳ ◗✉❡❧❧❡ ❛✣'♠❛$✐♦♥ ❡#$ ✈'❛✐❡ ❄

❆ v ❞✐✈❡'❣❡✳

❇ u ❞✐✈❡'❣❡✳

❈ u+ v $❡♥❞ ✈❡'# 0✳ ❉ u ❡#$ ♠♦♥♦$♦♥❡✳

✶✸✳ ❙♦✐$ (un)n∈N ✉♥❡ #✉✐$❡ ❞❡ '>❡❧#✳ ❖♥ #✉♣♣♦#❡ 3✉✬✐❧ ❡①✐#$❡ a ❡$ b ❞❛♥# R $❡❧# 3✉❡ un+1 = aun + b

♣♦✉' $♦✉$ ❡♥$✐❡' ♥❛$✉'❡❧ n✳ ◗✉❡❧ ❛❞❥❡❝$✐❢ 3✉❛❧✐✜❡ ❣>♥>'❛❧❡♠❡♥$ ❝❡$$❡ #✉✐$❡ ❄

❆

❛'✐$❤♠>$✐❝♦✲❣>♦♠>$'✐3✉❡✳

❇

❛'✐$❤♠>$✐3✉❡✳

❈

❣>♦♠>$'✐3✉❡✳

❉

❤❛'♠♦♥✐3✉❡✳

✶✹✳ ❖♥ ♣♦#❡ S =

4∑

k=2

1

k!
✳ ◗✉❡❧❧❡ ❡#$ ❧✬>❣❛❧✐$> ❝♦''❡❝$❡ ❄

❆ S =
3

8
✳

❇ S =
17

24
✳

❈ S =
23

24
✳

❉ S =
7

8
✳

✶✺✳ ❖♥ ♥♦$❡ P ❧❡ '>❡❧ ❞>✜♥✐ ♣❛' P =

3∏

k=1

4

k
✳ ◗✉❡❧❧❡ ❡#$ ❧✬>❣❛❧✐$> ❝♦''❡❝$❡ ❄

❆ P =
32

3
✳

❇ P =
2

3
✳

❈ P =
22

3
✳

❉ P =
16

3
✳

✶✻✳ ◗✉❡❧ ♥♦♠ ♣♦'$❡ ❧❡ $'✐❛♥❣❧❡ ♣❡'♠❡$$❛♥$ ❞❡ ❝❛❧❝✉❧❡' ❧❡# ♣'❡♠✐❡'# ❝♦❡✣❝✐❡♥$# ❜✐♥♦♠✐❛✉① ❄

❆

❊✉❧❡'✳

❇

F❛#❝❛❧✳

❈

F②$❤❛❣♦'❡✳

❉

❋✐❜♦♥❛❝❝✐✳

✶✼✳ ❙♦✐$ u : N→ R ✉♥❡ #✉✐$❡ ✈>'✐✜❛♥$ un = o(1) ♣♦✉' $♦✉$ ❡♥$✐❡' ♣♦#✐$✐❢ n ❛✉ ✈♦✐#✐♥❛❣❡ ❞❡ +∞✳

❆ u ❝♦♥✈❡'❣❡ ✈❡'# 1✳ ❇ u ❞✐✈❡'❣❡ ✈❡'# −∞✳

❈ u ❝♦♥✈❡'❣❡ ✈❡'# 0✳ ❉ u ❞✐✈❡'❣❡ ✈❡'# +∞✳

✶✽✳ ❖♥ ♥♦$❡ R ❧❡ '>❡❧ ♥♦♥ ♥✉❧ ✈>'✐✜❛♥$

1

R
=

1

3
+

1

7
✳ ◗✉❡❧❧❡ ❡#$ ❧✬>❣❛❧✐$> ❝♦''❡❝$❡ ❄

❆ R =
10

21
✳

❇ R =
1

10
✳

❈ R =
21

10
✳

❉ R = 10✳

✶✾✳ ❙♦✐$ x ✉♥ '>❡❧ 3✉❡❧❝♦♥3✉❡✳ ▲❛3✉❡❧❧❡ ❞❡ ❝❡# >❣❛❧✐$># ❡#$ ❝♦''❡❝$❡ ❄

❆ (x2)3 = x6
✳

❇ x2 × x3 = x6
✳

❈ (x3)2 = x5
✳

❉ (x2)3 = x5
✳

✷✵✳ ❙♦✐$ f : R→ R ✉♥❡ ❛♣♣❧✐❝❛$✐♦♥✳ ❈♦♠♠❡♥$ $'❛❞✉✐'❡ ✓ ❧✬❛♣♣❧✐❝❛$✐♦♥ f ♥❡ #✬❛♥♥✉❧❡ ♣❛# ✔ ❄

❆ ∃x ∈ R, f(x) = 0✳ ❇ ∃x ∈ R, f(x) 6= 0✳ ❈ ∀x ∈ R, f(x) 6= 0✳ ❉ ∀x /∈ R, f(x) = 0✳
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✷✶✳ ❙✐ n ❡#$ ✉♥ ❡♥$✐❡' #$'✐❝$❡♠❡♥$ ♣♦#✐$✐❢ ❛✉ ✈♦✐#✐♥❛❣❡ ❞❡ +∞✱ ❧❛3✉❡❧❧❡ ❞❡ ❝❡# '❡❧❛$✐♦♥# ❡#$ ✈'❛✐❡ ❄

❆ n+ 3 = o(1)✳ ❇

1

n
= o

(
1

n2

)

✳

❈ n = o (
√
n)✳ ❉ lnn = o(n)✳

✷✷✳ ❖♥ ❝♦♥#✐❞;'❡ ❞❡✉① '=❡❧# ♥♦♥ ♥✉❧# a ❡$ b ✈='✐✜❛♥$
a

b
= 7✳ ◗✉❡❧❧❡ ❡#$ ❧✬=❣❛❧✐$= ❝♦''❡❝$❡ ❄

❆

a+ b

a− b
=

4

3
✳

❇

a+ b

a− b
=

3

4
✳

❈ a2 + b2 = 8b2✳ ❉ a2 + b2 = 50a2✳

✷✸✳ ❙♦✐$ x ∈ R✳ ◗✉❡❧ ❡#$ ❧❡ ❝♦❡✣❝✐❡♥$ ❞❡ x3
❛♣';# ❞=✈❡❧♦♣♣❡♠❡♥$ ❡$ '=❞✉❝$✐♦♥ ❞❡ (x− 1)8 ❄

❆ −28✳ ❇ 56✳ ❈ 28✳ ❉ −56✳

✷✹✳ ❙♦✐$ (un)n∈N ✉♥❡ #✉✐$❡ ❞❡ '=❡❧#✳ ❈♦♠❜✐❡♥ ❞❡ $❡'♠❡# ② ❛✲$✲✐❧ ❞❛♥# ❧❛ #♦♠♠❡

17∑

k=4

uk ❄

❆ 16✳ ❇ 13✳ ❈ 14✳ ❉ 17✳

✷✺✳ E♦✉' $♦✉$ n ❞❡ N✱ ♦♥ ♣♦#❡ un = 0,

n ❝❤✐✛$❡& 2
︷ ︸︸ ︷

222 ... 2 ✳ ◗✉❡❧❧❡ ❡#$ ❧❛ ❧✐♠✐$❡ ❞❡ ❧❛ #✉✐$❡ (un)n∈N ❄

❆

1

9
✳

❇

22

100
✳

❈

23

100
✳

❉

2

9
✳


