
h. *? R � J�MBTmH2` /2b `û2Hb
*Q``B;û

AX *�H+mHb

RX AH 7�mi pQB` H2b 7�+iQ`Bb�iBQMb Qm H2b /ûp2HQTT2K2Mib [mB T2`K2ii2Mi /2 bBKTHB}2` H�`;2K2Mi H2 +�H+mH 5

= 72 × 2 × 10 = 1440� = 94 × 100 = 9400" = −23 × 3 × 10 = −690*

= 22 × 100 − 22 = 2178. = 25 × 100 − 50 = 24501 = 902 − 12 = 80996

= 9 × 8 = 57: = (22 − 2)(22 + 2) = 480> = −(1600 − 36) = −1564A

= 902 − 2 × 90 + 1 = 7921C = 702 − 22 = 4896E = (7, 9 − 2, 1)(7, 9 + 2, 1) = 58G

kX �T`�b bBKTHB}+�iBQM ,
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* = 1. = −253
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√
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√
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2n
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S = an(2n−1)Z

jX _�TT2H , [m�M/ QM � mM2 `�+BM2 +�``û2 �m /ûMQKBM�i2m` /ömM2 7`�+iBQM- QM KmHiBTHB2 H2 MmKû`�i2m` 2i
H2 /ûMQKBM�i2m` T�` b� 7Q`K2 +QMDm;mû2 5
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√
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√
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=
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√
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√
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√
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√
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1
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√

3
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√
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√
3>

=
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10 +�` I2 = 6 + 2

√

32 −
√

5
2

= 10 2i I ≥ 0XA

9X aQB2Mi a, b, c, x ∈ RX PM � ,

RX (a − b + c)2 = a2 + b2 + c2 − 2ab + 2ac − 2bc�V (a + b)3 = a3 + 3a2b + 3ab2 + b3#V

(a − b)4 = a4 − 4a3b + 6a2b2 − 4ab3 + b4+V
(

e
x+e

−x

2

)2
+

(

e
x−e

−x

2

)2
=

e2x + e−2x

2
/V

kX 4x2 − 12x + 9 = (2x − 3)2�V 1 + e2x − 2ex = (1 − ex)2 = (ex − 1)2#V

x4 − 1 = (x − 1)(x + 1)(x2 + 1)+V (4x+2)2−(x2−2)2 = −x(x+4)(x−2−2
√

2)(x−2+2
√

2)/V

8X �ii2MiBQM �mt /QK�BM2b /ö2tBbi2M+2 5 G2b 2tT`2bbBQMb /2 HöûMQM+û MöQMi mM b2Mb [m2 bm` R
∗
+X am` +2

/QK�BM2 ,

ln(ex) + e− ln(x) = x +
1

x
�V ln(

√
x) − ln(x2) = −3

2
ln(x)#V x2(x + 1)+V
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AAX AMû;�HBiûb

eX aQB2Mi a, b ∈ RX PM bQm?�Bi2 KQMi`2` [m2 |ab| ≤ a2 + b2

2
- 2i i`Qmp2` H2b `û2Hb a, b TQm` H2b[m2Hb

|ab| =
a2 + b2

2
X

PM � , |ab| ≤ a2 + b2

2
⇐⇒ 2|ab| ≤ a2 + b2 ⇐⇒ a2 − 2|ab| + b2 ≥ 0

P` QM � iQmDQm`b a2 − 2|ab| + b2 = (|a| − |b|)2 ≥ 0 X GöBMû;�HBiû 2bi /QM+ #B2M p`�B2 X

.2 THmb , |ab| ≤ a2 + b2

2
⇐⇒ a2−2|ab|+b2 = 0 ⇐⇒ (|a|−|b|)2 = 0 ⇐⇒ |a|−|b| = 0 ⇐⇒ |a| = |b| ⇐⇒ b = ±aX

G2b +QmTH2b TQm` H2b[m2Hb QM � û;�HBiû bQMi /QM+ , S = {(a, a) | a ∈ R} ⋃ {(a, −a) | a ∈ R} X

dX aQBi x ∈ RX PM bmTTQb2 [m2 |x − 2| ≤ 1

4
X PM � �HQ`b ,

Ç

∣

∣

∣

∣

1 − x

2

∣

∣

∣

∣

=

∣

∣

∣

∣

−(x − 2)

2

∣

∣

∣

∣

=
|x − 2|

2
≤ 1/4

2
=

1

8
X

PM � #B2M H� T`2KB�`2 BMû;�HBiû ,

∣

∣

∣

∣

1 − x

2

∣

∣

∣

∣

≤ 1

8
X

Ç PM � |x2 − 4| = |(x − 2)(x + 2)| = |x − 2||x + 2| ≤ 1

4
|x + 2| TmBb[m2 |x + 2| ≥ 0X

P` QM b�Bi [m2 |x − 2| ≤ 1

4
- +2 [mB û[mBp�mi ¨ x ∈

[

2 − 1
4 ; 2 + 1

4

]

�BMbB- x + 2 ∈
[

15

4
;
17

4

]

- 2i /QM+ |x + 2| ≤ 17

4
X

.öQM }M�H2K2Mi , |x2 − 4| ≤ 1

4
|x + 2| ≤ 1

4
× 17

4
X

PM � #B2M H� b2+QM/2 BMû;�HBiû ,
∣

∣x2 − 4
∣

∣ ≤ 17

16

3X AH bö�;Bi /2 b2 pBbm�HBb2` H2b 2Mb2K#H2b TQm` TQmpQB` `ûTQM/`2 ¨ H� [m2biBQM TQbû2X 1M "*Sah- �m+mM2
T`2mp2 M2 b2`� /2K�M/û2 bm` H� MQiBQM /2 bmT Qm /öBM7X

RX sup([−1, 2[) = 2 , T�b /2 K�tBKmKX inf([−1, 2[) = min([−1, 2[) = −1X

kX 1M MQi�Mi E Hö2Mb2K#H2 /2 HöûMQM+û , E =

{

1 +
1

x

∣

∣ x ∈ R
∗
+

}

=]1, +∞[X

PM 2M /û/mBi [m2 +2i 2Mb2K#H2 Mö� T�b /2 #Q`M2 bmTû`B2m`2 U2i /QM+ T�b /2 K�tBKmKV- 2i [m2 b� #Q`M2
BM7û`B2m`2 2bi 1- b�Mb KBMBKmKX

jX aB QM MQi2 E Hö2Mb2K#H2 /2 HöûMQM+û- QM Q#iB2Mi , sup(E) = 5- b�Mb K�tBKmK- 2i inf(E) = min(E) = 2
UTQm` n = 1VX

AAAX ú[m�iBQMb 2i BMû[m�iBQMb

NX PM � /2b UBMVû[m�iBQMb TQHvM¬KB�H2b Qm `�iBQMM2HH2b- [möBH bö�;Bi /2 7�+iQ`Bb2` �m K�tBKmK- ¨ Hö�B/2 /2b
`�+BM2bX C2 M2 /ûi�BHH2 T�b H� `ûbQHmiBQM /2 iQmi2b H2b UBMVû[m�iBQMb /�Mb +2 +Q``B;û UMQi�KK2Mi H2b i�#H2�mt
/2 bB;M2V- K�Bb H� `û/�+iBQM 2bi 2bb2MiB2HH2 2M .a 5

x2 + 2x > 0 ⇐⇒ x(x + 2) > 0X lM i�#H2�m /2 bB;M2 bBKTH2 T2`K2i /2 +QM+Hm`2 [m2 Hö2Mb2K#H2 /2b
bQHmiBQMb 2bi S =] − ∞, −2[∪]0 + +∞[

(E1) ,

x2 − 2x + 1 > 0 ⇐⇒ (x − 1)2 > 0 ⇐⇒ x − 1 6= 0X Gö2Mb2K#H2 /2b bQHmiBQMb 2bi S = R\{1} X(E2) ,

x(x + 2) = 2x(3x − 4) ⇐⇒ x(6x − 8 − x − 2) = 0 ⇐⇒ x(5x − 10) = 0 ⇐⇒ (x = 0 ou x = 2)X

S = {0; 2}
(E3) ,
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x3 − x = x2 + 2 ⇐⇒ x3 − x2 − x − 2 = 0X PM `2K�`[m2 [m2 2 2bi `�+BM2 ûpB/2Mi2 /2 +2 TQHvM¬K2X
PM +?2`+?2 /QM+ a, b, c ∈ R i2Hb [m2 TQm` iQmi x ∈ R- x3 − x2 − x − 2 = (x − 2)(ax2 + bx + c)X
P` , (x − 2)(ax2 + bx + c) = ax3 + (b − 2a)x2 + (c − 2b)x − 2cX

S�` B/2MiB}+�iBQM- QM +?2`+?2 /QM+ a, b, c ∈ R [mB pû`B}2Mi ,


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


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

















a = 1

b − 2a = −1

c − 2b = −1

−2c = −2

PM Q#iB2Mi BKKû/B�i2K2Mi a = c = 1- TmBb b = 1X �BMbB- QM � ,

(E4) ⇐⇒ x3 − x2 − x − 2 = 0 ⇐⇒ (x − 2)(x2 + x + 1) = 0 X

*QKK2 }M�H2K2Mi H2 i`BM¬K2 x2 + x + 1 Mö� �m+mM2 `�+BM2 UbQM /Bb+`BKBM�Mi 2bi ∆ = −3 < 0V- QM 2M
/û/mBi [m2 (E4) ⇐⇒ x − 2 = 0 ⇐⇒ x = 2X

.öQM , S = {2}

(E4) ,

x2 − 6x + 9 ≤ 0 ⇐⇒ (x − 3)2 ≤ 0 ≤ x − 3 = 0 ⇐⇒ x = 3- /QM+ , S = {3} X(E5) ,

x2 < 2 ⇐⇒ x2 − 2 < 0 ⇐⇒ (x −
√

2)(x +
√

2) < 0- /QM+ , S =] −
√

2 ;
√

2[ X(E6) ,

x3 − 2x − 1 = x − 3 ⇐⇒ x3 − 3x + 2 = 0X
1 2bi `�+BM2 ûpB/2Mi2 /2 +2 i`BM¬K2- TmBb[m2 1 − 3 + 2 = 0X
PM +?2`+?2 /QM+ a, b, c ∈ R i2Hb [m2 ∀x ∈ R, x3 − 3x + 2 = (x − 1)(ax2 + bx + c) = ax3 + (b − a)x2 +
(c − b)x − cX
S�` B/2MiB}+�iBQM- QM Q#iB2Mi [m2 a = 1- b − a = 0- c − b = −3 2i −c = 2X
PM 2M /û/mBi [m2 a = 1- c = −2 2i b = 1X
�BMbB , (E7) ⇐⇒ x3 − 3x + 2 = 0 ⇐⇒ (x − 1)(x2 + x − 2) = 0
G2 i`BM¬K2 Q#i2Mm � TQm` /Bb+`BKBM�Mi ∆ = 1+8 = 9 > 0- /QM+ BH TQbb�/2 /2mt `�+BM2b `û2HH2b- /QMMû2b

T�`
−1 ±

√
9

2
, BH bö�;Bi /2 1 2i −2X

�BMbB- Hö2Mb2K#H2 /2b bQHmiBQMb /2 (E7) 2bi , S = {−2, 1} X

(E7) ,

x6 + 7x3 − 8 = 0 ⇐⇒
(

x3
)2

+ 7x3 − 8 = 0 ⇐⇒ x3 2bi bQHmiBQM /2 y2 + 7y − 8 = 0X
G2b `�+BM2b /2 +2 i`BM¬K2 bQMi −8 2i 1- /QM+ ,
x6 + 7x3 − 8 = 0 ⇐⇒ (x3 = −8 ou x3 = 1) ⇐⇒ (x = −2 ou x = 1) TmBb[m2 H� `�+BM2 +m#B[m2 2bi
mMB[m2X

PM � /QM+ Q#i2Mm +QKK2 2Mb2K#H2 /2 bQHmiBQMb , S = {−2, 1} X

(E8) ,

1 − x4 ≥ 0 ⇐⇒ (1 − x2)(1 + x2) ≥ 0 ⇐⇒ (1 − x)(1 + x)(1 + x2) ≥ 0X
PM `2K�`[m2 [m2 1 + x2 ≥ 0 2bi p`�B TQm` iQmi x ∈ R- TmBb mM i�#H2�m /2 bB;M2 bm{i ¨ Q#i2MB`

S = [−1, 1] X

(E9) ,

x4 − 3x2 − 4 = 0 ⇐⇒ x2 2bi bQHmiBQM /2 y2 − 3y − 4 = 0
*2 i`BM¬K2 � TQm` `�+BM2b 4 2i −1- /QM+ QM � ,
x4 − 3x2 − 4 = 0 ⇐⇒ (x2 = 4 ou x2 = −1) ⇐⇒ x2 = 4 ⇐⇒ x = ±2 TmBb[mömM +�``û 2bi iQmDQm`b
TQbBiB7X

�BMbB- Hö2Mb2K#H2 /2b bQHmiBQMb /2 Höû[m�iBQM 2bi S = {−2, 2} X

(E10) ,

G2 /QK�BM2 /ö2tBbi2M+2 2bi R\{−3}X am` +2 /QK�BM2- QM � ,

−2

x + 3
= x ⇐⇒ x(x + 3) + 2

x + 3
= 0 ⇐⇒ x2 + 3x + 2

x + 3
= 0 ⇐⇒ x2 + 3x + 2 = 0

G2b `�+BM2b /2 +2 i`BM¬K2 bQMi −1 2i −2- /QM+ S = {−2, −1} X

(E11) ,
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PM � H2 K�K2 /QK�BM2 /ö2tBbi2M+2 [mö¨ H� [m2biBQM T`û+û/2Mi2- 2i T�` H2 K�K2 `�BbQMM2K2Mi ,

−2

x + 3
< x ⇐⇒ x2 + 3x + 2

x + 3
> 0 ⇐⇒ (x + 2)(x + 1)

x + 3
> 0X

lM i�#H2�m /2 bB;M2 bm{i ¨ +QM+Hm`2 [m2 Hö2Mb2K#H2 /2b bQHmiBQMb 2bi S =] − 3, −2[ ∪ ] − 1, +∞[ X

(E12) ,

G2 /QK�BM2 /ö2tBbi2M+2 2bi R\{−2, 1}X am` +2 /QK�BM2- �T`�b KBb2 �m K�K2 /ûMQKBM�i2m`- HöBMû[m�iBQM
/2pB2Mi ,

7x − 1

(x − 1)(x + 2)
≤ 0X lM i�#H2�m /2 bB;M2 /QMM2 , S =] − ∞, −2[ ∪

[

1
7 , 1

[

(E13) ,

.QK�BM2 /ö2tBbi2M+2 , R\{−4, 0}X am` +2 /QK�BM2 ,

2

x
+

4

x + 4
> 1 ⇐⇒ x2 − 2x − 8

x(x + 4)
< 0 ⇐⇒ (x + 2)(x − 4)

x(x + 4)
< 0X �BMbB , S =] − 4, −2[ ∪ ]0, 4[ X

(E14) ,

_2K�`[mQMb /ö�#Q`/ [m2 4x2 − 1 = (2x − 1)(2x + 1) 2i [m2 4x2 − 4x + 1 = (2x − 1)2X
�BMbB- H2 /QK�BM2 /ö2tBbi2M+2 2bi D = R\{−1

2 , 1
2}X am` +2 /QK�BM2 ,

2x

4x2 − 1
≤ 2x + 1

4x2 − 4x + 1
⇐⇒ (2x + 1)2 − 2x(2x − 1)

(2x − 1)2(2x + 1)
≥ 0 ⇐⇒ 6x + 1

(2x − 1)2(2x + 1)
≥ 0

lM i�#H2�m /2 bB;M2 /QMM2 TQm` 2Mb2K#H2 /2 bQHmiBQMb , S =
]

−∞; −1
2

[

∪
[

−1
6 , 1

2

[

∪
]

1
2 , +∞

[

(E15) ,

RyX hQmi2b b2b UBMVû[m�iBQMb b2 `ûbQHp2Mi T�` /BbDQM+iBQM /2 +�bX SQm` H2b `�+BM2b +�``û2b- BH bö�;Bi
/2 K2ii`2 �m +�``û- b2HQM H2 bB;M2 /2 Hö�mi`2 K2K#`2X SQm` H2b p�H2m`b �#bQHm2b- QM 7�Bi b2HQM H2 bB;M2 /2
HöBMiû`B2m`X �ii2MiBQM ¨ iQmDQm`b +QKK2M+2` T�` H2 /QK�BM2 /ö2tBbi2M+2 5

G2 /QK�BM2 /ö2tBbi2M+2 2bi D = [−7, +∞[X PM T`Q+�/2 T�` /BbDQM+iBQM /2 +�bX

Ç *�b R , 5 − x < 0- +ö2bi@¨@/B`2 x ∈]5, +∞[X .�Mb +2 +�b- BH Möv � �m+mM2 bQHmiBQM- +�` mM2 `�+BM2
+�``û2 Mö2bi D�K�Bb bi`B+i2K2Mi Mû;�iBp2 5

Ç *�b k , 5 − x ≥ 0- +ö2bi@¨@/B`2 x ∈ [−7, 5]X .�Mb +2 +�b ,√
x + 7 = 5 − x ⇐⇒ x + 7 = (5 − x)2 ⇐⇒ x2 − 11x + 18 = 0X

G2b `�+BM2b /2 +2 i`BM¬K2 bQMi 2 2i 9 /QM+ +QKK2 QM 2bi /�Mb H2 bQmb@/QK�BM2 [−7, 5]- H� b2mH2
bQHmiBQM +QMp2M�#H2 2bi x = 2X

Ç 1M +QM+HmbBQM- Hö2Mb2K#H2 /2b bQHmiBQMb /2 Höû[m�iBQM 2bi S = {2} X

(F1) ,

x2 + 2x ≥ 0 ⇐⇒ x(x + 2) ≥ 0 /QM+ H2 /QK�BM2 /ö2tBbi2M+2 2bi D =] − ∞, −2] ∪ [0, +∞[X

Ç *�b R , x + 1 < 0 @ S�b /2 bQHmiBQM US1 = ∅VX

Ç *�b k , x + 1 ≥ 0- BX2 x ∈ [0, +∞[X .�Mb +2 +�b ,√
x2 + 2x < x + 1 ⇐⇒ x2 + 2x < x2 + 2x + 1 ⇐⇒ 0 < 1 , +ö2bi iQmDQm`b p`�BX �BMbB- QM � TQm`

bQHmiBQMb /�Mb +2 +�b , S2 = [0, +∞[

Ç 1M +QM+HmbBQM- Hö2Mb2K#H2 /2b bQHmiBQMb 2bi S = S1 ∪ S2 = [0, +∞[ X

(F2) ,

D = [1, +∞[X G2b /2mt K2K#`2b /2 HöBMû[m�iBQM bQMi TQbBiB7b- /QM+ QM � ,√
2x − 1 +

√
x − 1 ≥ 5 ⇐⇒ 2x − 1 + 2

√

(2x − 1)(x − 1) + x − 1 ≥ 25 ⇐⇒ 2
√

2x2 − 3x + 1 ≥ 27 − 3x

Ç *�b R , 27 − 3x < 0- +ö2bi@¨@/B`2 x ∈]9, +∞[X .�Mb +2 +�b- HöBMû[m�iBQM 2bi iQmDQm`b p`�B2 UmM2
`�+BM2 +�``û2 2bi iQmDQm`b bmTû`B2m`2 ¨ mM MQK#`2 Mû;�iB7 5V
�BMbB- QM Q#iB2Mi TQm` T`2KB2` 2Mb2K#H2 /2 bQHmiBQMb , S1 =]9, +∞[X

Ç *�b k , 27 − 3x ≥ 0- +ö2bi@¨@/B`2 x ∈ [1, 9]X .�Mb +2 +�b ,
2
√

2x2 − 3x + 1 ≥ 3(9 − x) ⇐⇒ 4(2x2 − 3x + 1) ≥ 9(x2 − 18x + 81) ⇐⇒ x2 − 150x + 725 ≥ 0X
*2 i`BM¬K2 � TQm` /Bb+`BKBM�Mi ∆ = 1402- 2i TQm` `�+BM2b 5 2i 145X PM Q#iB2Mi +QKK2 b2+QM/
2Mb2K#H2 /2 bQHmiBQMb , S2 = [1, 9] ∩ (] − ∞, 5] ∪ [145, +∞[) = [1, 5]X

Ç .öQM }M�H2K2Mi Hö2Mb2K#H2 /2b bQHmiBQMb /2 HöBMû[m�iBQM , S = S1 ∪ S2 = [1, 5] ∪ [9, +∞]X

(F3) ,
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D = [0, 1[ ∪ ]1, +∞[X am` +2 /QK�BM2- Höû[m�iBQM û[mBp�mi ¨
√

x = x − 1X

Ç *�b R , x ∈ [0, 1[X S1 = ∅X

Ç *�b k , x ∈]1, +∞[X .�Mb +2 +�b- Höû[m�iBQM /2pB2Mi x = x2 − 2x + 1- BX2 x2 − 3x + 1 = 0X G2b

`�+BM2b /2 +2 i`BM¬K2 bQMi
3 ±

√
5

2
X

*QKK2
3 −

√
5

2
< 0 < 1 <

3 +
√

5

2
- BH `2bi2 S2 = {3 +

√
5

2
}X

Ç 6BM�H2K2Mi , S = {3 +
√

5

2
}

(F4) ,

D =] − ∞, −1] ∪ [1, +∞[X

Ç *�b R , x < 0- BX2X B+B x ∈] − ∞, −1]X .�Mb +2 +�b- iQmb H2b x +QMpB2MM2Mi- /QM+ S1 =] − ∞, −1]X

Ç *�b k , x > 0- BX2X B+B x ∈ [1, +∞[X PM T2mi ûH2p2` �m +�``û- 2i Q#i2MB`
√

x2 − 1 ≥ x ⇐⇒ −1 ≥ 0-
+2 [mB Mö2bi D�K�Bb p`�B- /QM+ S2 = ∅X

Ç 6BM�H2K2Mi , S = S1 ∪ S2 =] − ∞, −1] X

(F5) ,

D = R+X am` +2 /QK�BM2- QM � iQmDQm`b x + 1 ≥ 0- /QM+ Höû[m�iBQM /2pB2Mi ,

x+1 =
√

x ⇐⇒ x2 +2x+1 = x ⇐⇒ x2 +x+1 = 0X *2 i`BM¬K2 Mö� �m+mM2 `�+BM2 `û2HH2- /QM+ S = ∅

(F6) ,

*2ii2 û[m�iBQM 2bi #B2M /û}MB2 bm` RX

Ç *�b R , x − 1 ≥ 0- BX2X x ∈ [1, +∞[X .�Mb +2 +�b ,

|x − 1| ≤ 1 − 2x ⇐⇒ x − 1 ≤ 1 − 2x ⇐⇒ 3x ≤ 2 , §1 = [1, +∞[ ∩
]

−∞, 2
3

]

= ∅

Ç *�b k , x − 1 < 0- BX2X x ∈] − ∞, 1[X .�Mb +2 +�b ,
|x − 1| ≤ 1 − 2x ⇐⇒ 1 − x ≤ 1 − 2x ⇐⇒ x ≤ 0X .öQM S2 = x ∈] − ∞, 1[ ∩ R− = R−X

Ç 6BM�H2K2Mi , S = S1 ∪ S2 = R−

(F7) ,

Ç *�b R , x ≥ 0X x2 + 3x − 10 ≤ 0 ⇐⇒ (x + 5)(x − 2) ≤ 0 ⇐⇒ x ∈ [−5, 2]- /QM+ QM �
S1 = [0, +∞[ ∩ [−5, 2] = [0, 2]X

Ç *�b k , x < 0X x2 − 3x − 10 ≤ 0 ⇐⇒ (x − 5)(x + 2) ≤ 0 ⇐⇒ x ∈ [−2, 5]- /QM+ QM �
S2 =] − ∞, 0[ ∩[−2, 5] = [−2, 0[X

Ç 6BM�H2K2Mi , S = S1 ∪ S2 = [−2, 2] X

(F8) ,

*?�TBi`2 R � h. R"BQ" � J�i?b S�;2 8


