
 1d { 9��x`Bpv\,�.�Æ"JHE$i=Æ<Hh.2I, �x05r^afH2�`I. �,^n6#`��H{7�U+k}�3�H�[, ���,, 6#Rbh�%(��Hh�Wo, ^��HKAU�l9i���u����2�3J���3J��J{7, �MYx^:�"x0H27.

1.1 � �7�xB��^,H2�{7"h, fx��{7H27.

1.1.1 ��_u&��^a, Rl}-.UWU+H`IHS�-3�~, D.7�H!h�`I-3y7�H`<.:�a,y?O�V>. A,B,C,X, Y · · · �u7�,yLO�V>. a, b, c, x,

y · · · �u7�H�Æ. `��WH7���, �H�ÆxUWH. [� a x7�
A ,H�Æ, �y a ∈ A ��u; [� a �x A ,H�Æ, �y a /∈ A(0 a

−∈ A)��u.�}}C��ÆH7�-3YF�; �}7Cb��ÆH7�-3CF�;��X��ÆH7�-3��, y ∅ �u.�u7�Hlg4e}.,h.x�jg,hx�7�H�}�Æhh�j5�, O�?��2. 
[,�l0 x2−4 = 0H[	.H7��u3 A = {−2, 2}.�h.lgx'�g, hx%57�H�Æ�l}HU+. h�N, Rl}-.U+H`I x �	.H7��u3
A = {x | xl}-.U+}.
[, l0 x2 − 4 = 0 H[7fvl�u3 A = {x | x2 − 4 = 0}.g A,B x�7�. ^ A H!��ÆYx B H�Æ, �- A x B Hp�,BH A ⊂ B(0 B ⊃ A); ^ A ⊂ B I B ⊂ A, �- A � BH`, BH A = B.[�7�H�ÆYx�, �-�38�. ��x0,e9H7�Yx�7. 'yH�7}:

(1) q18�, y N �u, :
N = {0, 1, 2, · · · }.
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(2) f8�, y Z �u, :

Z = {· · · ,−2,−1, 0, 1, 2, · · · }.

(3) Y�8�, y Q �u.

(4) 68�, y R �u.

(5) r8�, y C �u.}n6#��u�7H>.H~aU!G�+�0��−�, ��uy�7,�}��0�w�	.H�W<7. 
[, Z+ �uS����	.H7�, R− �uS�wp�	.H7�J.

1.1.2 ��_b=7�H2�Æ�}_., :�7�T7�#7.g}7� A � B, �#HP�BH A
⋃
B, Wo3

A
⋃
B = {x | x ∈ A0 x ∈ B}.7� A � B H��BH A

⋂
B(0 AB), Wo3

A
⋂
B = {x | x ∈ AI x ∈ B}.7� A � B HS�BH A \B, Wo3

A \B = {x | x ∈ AC x∈B}.<a�Wovls5, A
⋃

B hx� A � B H�}�Æo�hB�	.H7�; A
⋂
B hx� A � B H���Æo�hB�	.H7�; A \ B hx� A,RS�� B ,H�Æ#, �=H�Æ�	.H7�. AV

A \B ⊂ A ⊂ A
⋃
B, AB ⊂ A.7� ∞⋃

i=1

Ai = A1

⋃
A2

⋃ · · ·⋃Ai

⋃ · · · �u7� A1, A2, · · · , Ai, · · · H�}�Æo�hB�	.H7�. d ∞⋂

i=1

Ai = A1

⋂
A2

⋂
· · ·

⋂
Ai

⋂
· · · �u7� A1,

A2, · · · , Ai, · · · H���Æ�	.H7�.$'Raf-h5�n�t�H`IHS�-30�, y Ω ��u. R Ω \A-37� A HQ�0[�, y A �u.7�HÆ��C[=���
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(1) A
⋃
B = B

⋃
A, A

⋂
B = B

⋂
A;

(2) (A
⋃
B)

⋃
C = A

⋃
(B

⋃
C), (A

⋂
B)

⋂
C = A

⋂
(B

⋂
C);

(3) A
⋂
(B

⋃
C) = (A

⋂
B)

⋃
(A

⋂
C), A

⋃
(B

⋂
C) = (A

⋃
B)

⋂
(A

⋃
C);

(4) A
⋃
A = A, A

⋂
A = A, A

⋃
∅ = A, A

⋂
∅ = ∅;

(5) ^Ai ⊂ B(i = 1, 2, · · · ),� ∞⋃

i=1

Ai ⊂ B;

(6) ^Ai ⊃ B(i = 1, 2, · · · ),� ∞⋂

i=1

Ai ⊃ B;

(7)
∞⋃

i=1

Ai =
∞⋂

i=1

Ai,
∞⋂

i=1

Ai =
∞⋃

i=1

Ai.laZ�Yv�k7�H{7�Æ�Gl�(, KZ�=<|h|.

1.1.3 -℄"_OJx05r,'yHh��7, �#HB��Wo[= (�, a, b ∈ R)�N,� [a, b] = {x | a 6 x 6 b};�,� (a, b) = {x | a < x < b};J�,� [a, b) = {x | a 6 x < b},
(a, b] = {x | a < x 6 b};CF,� [a,+∞) = {x | x > a},
(a,+∞) = {x | x > a},
(−∞, b] = {x | x 6 b},
(−∞, b) = {x | x < b},
(−∞,+∞) = R.F�OJf-3YF,�, a, b r�-3OJHthd�Zhd, b − a -3,�Ug. +∞ � −∞ r�ZH��7L?���w7L?�, �#��u�$, aaxB�. ��hWe%(OJxrH0�H, l9x}CH07CH&�, 6#hKAN-"3,�, �I'y>. I 0 X �u.OJvl��1a�u5� ([( 1.1 �u).

) 1.1��fx05r,'yFH�7. g a, δ ∈ R, �, δ > 0, �7
{x | |x− a| < δ}



4 P 1 � � �-3Q a H δ!^, B3 U(a, δ), Q a -3!^℄kJ, δ -3!^℄J�. |�
U(a, δ) = {x | −δ < x− a < δ} = {x | a− δ < x < a+ δ},�l U(a, δ) hxrOJ (a− δ, a+ δ), M( 1.2.

) 1.2� U(a, δ) ,RS,Q a #GFH�7
{x | 0 < |x− a| < δ},-3Q a H/J δ !^, BH ◦

U (a, δ). AV
◦

U (a, δ) = (a− δ, a)
⋃
(a, a+ δ),x�rOJH�7, M( 1.2.3�l�, }n�rOJ (a− δ, a) -3Q a Ht δ !^, �rOJ (a, a+ δ)-3Q a HZ δ !^. D � 1.1

1. y'�g�u=�7��
(1) ?� 6 H�}p�;

(2) 	 x2 + y2 = 16 2� (�	�	0) hHQH7�;

(3) :8D y = x2 �#D x− y = 0 TQH7�.

2. y�jg�u=�7��
(1) l0 x2 − 8x+ 12 = 0 H�H7�;

(2) :8D y = x2 �#D x− y = 0 TQH7�;

(3) 7� {x| |x− 1| 6 5, x ∈ Z}.
3. g A = {1, 2, 3}, B = {1, 3, 5}, C = {2, 4, 6}, N�
(1) A

⋃
B; (2) A

⋂
B; (3) A

⋃
B
⋃
C; (4) A

⋂
B
⋂
C; (5) A\B.

4. ^ A = {x|3 < x < 5}, B = {x|x > 4}, N�
(1) A

⋃
B; (2) A

⋂
B; (3) A\B.

5. -9g�} 100 )^k, �, 70 )�^t|.6{W, y7� A �u�M^k; 40 ),�t|.6{W, y7� B �u�M^k; �^t|.6{Wd



1.2 � � 5,�t|.6�x{WH^k} 55 W. |y7�Æ<�u=���^k, �A�5��^kH�/�
(1) "t|.6Yx{WH^k;

(2) �^t|.6�x{Wd,�t|.6x{WH^k;

(3) "t|,)b}h".6>F{WH^k;

(4) "t|.6q�x{WH^k.

6. yOJ�u�C=��JtH�} x H7��
(1) |x| 6 5; (2) |x− 2| 6 1; (3) |x− a| < ε (a3'�, ε > 0);

(4) |x| > 3; (5) |x+ 1| > 2.

7. yOJ�u=�Q7, ���1a�u5��
(1) A = {x| |x+ 3| < 2};
(2) B = {x|1 < |x− 2| < 3}.
8. y�Jt0p`$�Jt�u=��OJ�
(1) (−2, 3); (2) [−2, 2]; (3) (−5,+∞).

1.2 | :
1.2.1 V5fQ 1.2.1 � X,Y �j3+aLC, f �K3$P)a. 	=$V�BK3 x ∈ X, u$P)a f, !U3K��� y ∈ Y A&$P, a� f 4 X � Y�U4, P4

f : X → Y.�Z# y 4`R� f i;� x �I, P4 f(x), N y = f(x); �Z# x 4`R�
f i; y �aI; LC X �4R� f �fQ^, Pv Df , N Df = X ; ( X �%UZ#�? f(x) �LC

{y | y ∈ Y, y = f(x), x ∈ X}�4R� f �j^, Pv Rf .� 1.2.1 �LC X 4vv�+G�, Y 4� LC (�5�cm), 7rUq3G�X��1Ti$P;:, aq3G�^U3K�1, N$VLC X �qK3Z#, `LC Y l!U3K���Z#Xi$P, :eI�$P;:9�l�
X � Y �R�.`�Wo 1.2.1, e8n=&;Q�

(1) tO� f � f(x). F�x< X F Y Hh.`tÆ<, #�x� f "= xHG, x Y Hh��Æ.
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(2) `X�h� x ∈ X, Y}I'}h�G y = f(x) ∈ Y, :Gx2hH.

(3) `�-� y ∈ Y, [��xd f "=� X ,}�G, ���Gv3�&h�, :�G�hWx2hH.[��Gx2hH, :`� X ,HXn��%�Æ x1 6= x2, �#HG y1� y2 f�C y1 6= y2, �-xd f 3\4. ^xd f : X → Y �C Rf = Y, �-xd f 3#4. [�xd f CxAd, �x�d, �- f 3PPU4 (PjPU4).� 1.2.2 � X = {1, 2, · · · , n, · · · }, Y = {1, 3, · · · , 2n− 1, · · · }, $V�BK3
n ∈ X , u$P)a f �� 2n− 1 ∈ Y , aR� f : X → Y �KKR�. k�pN���Y � X �rL, Y l�Z#"Fy X l�Z#3 ���, e�8=LC�K3(C.[� f : X → Y xhhxd, �`�!h� y ∈ Y , � X ,=�2hH x �
y `t, �C y = f(x), 0BH x

f→ y, �dh}�h�< Y F X Hxd, BH
f−1 : Y → X, -3xd f H%U4.g}xd

g : X → Y, f : Y → Z,�`�!h� x ∈ X, }
x

g−→ y
f−→ z (y ∈ Y, z ∈ Z).��(, `�!h� x ∈ X, $� y, Y=�2hH z ∈ Z � x `t, q:$k�h�< X F Z HPxd, B3 f ◦ g : X → Z, -3 g � f Hr~U4.

1.2.2 };_u&}�xdH{7, hvl�xdH27aWo���.fQ 1.2.2 �+a L X ⊂ R, Y = R, �� X � Y �R�
f : X → Y4�O` X Æ�z8, �LC X 4? f �fQ^, JS Df {�, �LC

Rf = {f(x) | x ∈ Df} 4? f �j^.? .�P4
y = f(x), x ∈ Df ,� x 4qO , � y 4SO .D=�Æ x Q�$ x0 ∈ Df n, � x0 `tHq�Æ y H�$-3Wo� DfaH�� y = f(x) �Q x0 9Hz8j, B3 f(x0) 0 y|x=x0

, �n, 6#f��� f(x) � x0 9}Wo.



1.2 � � 7|�'$���$�af��, 3�l�, �l#H[�,, R�Wo� XaH�� f�h�.�� y = f(x), x ∈ X. [F��, 6#ty8nF f � f(x)x}O�H.<��HWoa�s, UWh���H�2�"NxWo��`tg�.[����HWo�E%, `tg�fE%, ���ryo�dH��B�, �#Yx%h���.�pD5�,, e�k5�H"N0pDnoUW��HWo�. `�y�tSt�5H��, [� }��xG"N, �Y3��HWo�xrG�t}noHhH x $. 
[, |�t
f(x) =

√

1− x2�5H�� f(x) HWo�x�OJ [−1, 1]. Cx, [� x xN�)3 1 H#U_USHh"#U�H�), f(x) x�h"#U�H�), ��� f(x) =
√
1− x2HWo�t3 (0, 1).� 1.2.3 �? y =

√
16− x2 + lg sinx ��OY.� er�u�� y H�t}no, �Y}

{

16− x2 > 0,

sinx > 0,:
{

−4 6 x 6 4,

2np < x < (2n+ 1)p (n = 0,±1, · · · ).���JtH��[3
−4 6 x < −p 0 0 < x < p,���HWo�3 [−4,−p)⋃(0, p).�u��$'H�gx�5[9�ut (�t) HSt, 
[, y = cosx, y =

ln
(
1 + x2

) J. ��fvly��lt�5, [��g, (SgJ.�=&#UI�< xOy ,, QH7�
{(x, y) | y = f(x), x ∈ Df}-3�� y = f(x) HBK (�BI). h���H(S$'xh"PD (( 1.3), -"3.G y = f(x). ��H(Sl}#�U�(AU, r6#}v3	y;�lgaf��H}Æ�U. Ei, hM;�5�fv℄7���G��af.



8 P 1 � � ����HWo,, `�!hp� x ∈ X, `t2hHp� y, �dH��f-3\jz8. }nf-�F�dHJ}�̀ �p�7 X ,H-Mp� x, !h�� x v3`t;�i)7Lb� y $. 
[�y = ±
√
1− x2, y = arcsinx J. �.J}�t�a���HWo, C3�l�, }nf��#-3kjz8. `#, [7��j(, �����H��Yx%A$��.

) 1.3 ) 1.4=&�5hMl#'yFH��.� 1.2.4 ℄$k? 
y = |x| =

{

−x, x < 0,

x, x > 0,&��OY4 (−∞,+∞), kY4 [0,+∞), 	0 1.4 %�.� 1.2.5 .�? 
y = sgnx =







−1, x < 0,

0, x = 0,

1, x > 0,&��OY4 (−∞,+∞), kY4 {−1, 0, 1}, 	0 1.5 %�. <�, $V�N
x ∈ (−∞,+∞), U

|x| = xsgnx.� 1.2.6 $V�N� x, S [x] {�~�> x �u�f . h	,

[2] = 2,

[

− 1

2

]

= −1,

[
1√
2

]

= 0, [−p] = −4.e3? _M-"{�	; (0 1.6)�
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y = [x] = n, n 6 x < n+ 1 (n = 0,±1,±2, · · · ).&��OY4 (−∞,+∞), kY4 Z = {f }.

) 1.5 ) 1.6� 1.2.7 78�G�,$P�? ;:. `78�G-��w�G, q 3 -m�, 0.4 Z, ~t 3 -mu 3 -m�,, eIz<�l��GS� t X,S S�;:�
S =







0.4

([
t

3

]

+ 1

)

, t > 0, t 6= 3k,

0.4k, t = 3k, k = 1, 2, 3, · · · .� 1.2.8 Dirichlet (�g`) ? 
y = D(x) =

{

1, x4Ue ,

0, x48e ,&��OY4 (−∞,+∞), kY4 {0, 1}.<
 1.2.4 F
 1.2.8 �;����Wo�H�%�ry�%H[9t�u,�dH��-3qiX`z8(K-qiz8). �fx=Vu^��0=��?^,'yH��St.

1.2.3 };_�m?M
1. }\Ug�� y = f(x) HWo�3 Df , p�7 X ⊂ Df , [�=��� M, rG`�XnH x ∈ X, Y}�Jt

|f(x)| 6 M.�, �- f(x) � X aY�; [��dH�� M �=�, h��� f(x) � X aC�.<;�#�a�s, [��� y = f(x) �OJ [a, b] a}\, ��� y = f(x)H(S4�"=T#D y = M, y = −M "J, [( 1.7 �u.
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) 1.7
[, f(x) = cosx, q3`�XnH x ∈ (−∞,+∞), Y}

|cosx| 6 1,[�Q M = 1(DVfvlQX�?� 1 H�H3 M), ��� f(x) = cosx �C�Jt
|f(x)| 6 M,�l�� f(x) = cosx � (−∞,+∞) 2}\.ty8nHx, ����H}\U, �aaet���H�>t, *et�=�Æ x HQ$k1 X. %h����=�ÆH�%k1aH}\Uv3x�%H.� 1.2.9 gt? f(x) =
1

x
`�R (1, 2) w�UX�, ` (0, 1) w�8X�.g$ ^Q M = 1, �`�Xn x ∈ (1, 2), Y}

|f(x)| =
∣
∣
∣
∣

1

x

∣
∣
∣
∣
6 1,�l�� f(x) �OJ (1, 2) 2x}\H.`�X��� M(�ng M > 1), Q x0 =

1

2M
∈ (0, 1), �}

|f(x0)| =
∣
∣
∣
∣

1

x0

∣
∣
∣
∣
= 2M > M,�l�� f(x) �OJ (0, 1) 2x7\H. �

2. ATUg�� y = f(x) HWo�3 Df , OJ X ⊂ Df , � X aXQQ x1, x2. [�D x1 < x2 n, }
f(x1) < f(x2)(0f(x1) > f(x2)),



1.2 � � 11�- y = f(x) � X ax\e
z8(0\eÆ3z8); [�D x1 < x2 n, }
f(x1) 6 f(x2)(0f(x1) > f(x2)),�- y = f(x) � X ax\eRÆz8(0\eRz8). ��H�MU+&-3\eL.[� y = f(x) �OJ I axAT��, �-OJ I 3�� y = f(x) H\e,�.AT�GH��H(Sx x 1�HalH (( 1.8); ATLbH��H(Sx x 1�H=SH (( 1.9).

) 1.8 ) 1.9�� f(x) �OJ X aAT�G (0ATLb) H1r�e"Nx −f(x) �
X aATLb (0AT�G).� 1.2.10 ��? f(x) = 3

(
x2 − 1

) ����R.� `�XnH x1, x2, }
f(x1)− f(x2) = 3

(
x2
1 − 1

)
− 3

(
x2
2 − 1

)
= 3

(
x2
1 − x2

2

)
.D x1, x2 ∈ (−∞, 0] I x1 < x2 n, } x2

1 > x2
2, �x 3

(
x2
1 − x2

2

)
> 0, :

f(x1)− f(x2) > 0, <d
f(x1) > f(x2),q: f(x) � (−∞, 0] aATLb.D x1, x2 ∈ [0,+∞) I x1 < x2 n, } x2

1 < x2
2, �x 3

(
x2
1 − x2

2

)
< 0, :

f(x1)− f(x2) < 0, <d
f(x1) < f(x2),q: f(x) � [0,+∞) aAT�G.



12 P 1 � � �|a���v!�� f(x) � (−∞,+∞) a�xAT��, �HATOJ3
(−∞, 0] 9 [0,+∞).

3. A8Ug�� y = f(x) HWo� Df Æ�I��Q`-, [�`X� x ∈ Df , }
f(−x) = −f(x),�- y = f(x) 3*z8; [�`X� x ∈ Df , }
f(−x) = f(x),�- y = f(x) 3'z8.A��H(SÆ�I��Q`-. 8��H(SÆ� y 1`-.
[, �� f(x) = x3 xA�� (( 1.10), f(x) = x2 x8�� (( 1.11), d

f(x) = x3 + x2 C�xA��f�x8��.

) 1.10 ) 1.11� 1.2.11 z#? f(x) = log2
(
x+

√
1 + x2

) ��yC.� �� f(x) HWo�3 (−∞,+∞). `Xnp� x, |�
f(−x) = log2

(

−x+
√

1 + (−x)2
)

= log2

(√

1 + x2 − x
)

= log2
1√

1 + x2 + x
= − log2

(

x+
√

1 + x2

)

= −f(x).�l f(x) = log2
(
x+

√
1 + x2

) xA��.�k��A8UHWo, vlGF=&H;�Z��g I xÆ�I��Q`-HOJ, ��OJ I aH�A��H�0#ZxA��; �A��H/5x8��; �8��H�05x8��; A���8��H/5xA��; A��HE� ([�=�H() xA��; 8��HE� ([�=�H() x8��.
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4. 0?Ug�� y = f(x)HWo�3 Df ,[�=��� T,`X� x ∈ Df ,} x+T ∈
Df , I

f(x+ T ) = f(x),�- y = f(x) 3n(z8, T -3 y = f(x) Hh�n(.AV, [� T x f(x) Hh�0?, � 2T, 3T, · · · , nT, · · · (n 3���) Yx
f(x) H0?. $'-r f(x + T ) = f(x) .�HEL�� T 3�� f(x) Hn(.
[, f(x) = sinx xl 2p 30?H0?��.^ y = f(x), x ∈ Df xl T 30?H0?��, �� Df 2H!�)[3 T ,F\QEm3 kT (k ∈ Z+) HOJa, ��(S}E%HS: (( 1.12).

) 1.12� 1.2.12 � y = f(x) �M ω 4o��o�? , gt? y = f(ax)

(a > 0) �M ω

a
4o��o�? .g$ q3 f(x) l ω 30?, <d}

f(ax) = f(ax+ ω),: f(ax) = f
[

a
(

x+
ω

a

)]

,�l f(ax) xl ω

a
30?H0?��. �D � 1.2

1. N=���HWo��
(1) y =

√
4− x2; (2) y =

1

2x2 − x
;

(3) y = lg(x + 3); (4) y =
1√

a2 − x2
(a > 0);

(5) y = arccos
1− x

3
; (6) y =

√
x+ 2− 1

1− x2
;

(7) y =
√
3− x+ arctan

1

x
; (8) y =

{

x2, −2 < x 6 0,

2x, 0 < x 6 3.



14 P 1 � � �
2. =���,, �� f(x) � g(x) xsE%, 3o�?

(1) f(x) = lnx2, g(x) = 2 lnx;

(2) f(x) = 1, g(x) = sin2 x+ cos2 x.

3. 9�=���HA8U�
(1) y = x4 − 2x2; (2) y = x− x2;

(3) y = x sinx; (4) y = sinx− cosx;

(5) y =
x sinx

2 + cosx
; (6) y = ln

(
x+

√
1 + x2

)
;

(7) y =
ex − e−x

2
; (8) y =

2x − 2−x

2x + 2−x
.

4. 9_=���HATU�
(1) y = 5x− 8; (2) y = 3x−1;

(3) y = 2x+ lnx; (4) y = 2 +
8

x
.

5. 9_=���H}\U�
(1) y =

x

1 + x2
; (2) y = sin

1

x
; (3) y = x cosx.

6. N=�0?��H0?�
(1) y = sin2 x; (2) y = sinx+

1

2
sin 2x+

1

3
sin 3x; (3) y =

√
tanx.

1.3 n|:\s�|:�aY^H5xd�u�xdH{7E`t, ���,}i���u���H{7.

1.3.1 o};g�� f�Df →Rf 3hhxd, �, Df 3Wo�, Rf 3$�, �-5xd
f−1�Rf →Df 3�� f Hmz8, d�� f fv-3i�z8. f−1 H`tg�| f H`tg��UW, :`�!� y∈Rf , [� y=f(x), � x=f−1(y). |���Æ<�=�Æ�q�Æyo�>.�u7Æ, dI:�a�xy x�u=�Æ,y y �uq�Æ, q:'��� y= f(x) Hi�� x = f−1(y) OH y = f−1(x).
[,�� y=2x+1xh�= RF RHhhxd,�}i�� x=

y − 1

2
, y ∈ R.$,=�Æ�q�ÆHt�, $'R��i��OH y =

x− 1

2
, x ∈ R.�� y = f(x) ��Hi�� x = f−1(y) H(G�%h=&#UI�<ax%h"PD. [�i��y y = f−1(x) �u, 1��%h#UI�<a, PD

y = f(x) �PD y = f−1(x) Æ�#D y = x `- ([( 1.13). l#[�H���(, �� y = f(x) Hi��Yx% y = f−1(x).
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) 1.13��x�}H��Y}i��, 
[, �� y = f(x) = x2 HWo�3 Df =

(−∞,+∞), $�3 Rf = [0,+∞). q3xd
f : Df → Rf�xhhxd, �l�� y = x2  }i��. [��� y = f(x) xAT��, 1�EtHxdhxhhxd, q:}=&HZ��AT�� y = f(x) �=�ATHi�� y = f−1(x), I y = f−1(x) l}�

y = f(x) E%HATU.� 1.3.1 �? y =
10x

10x + 1
�*? .� �� y =

10x

10x + 1
HWo�3 Df = (−∞,+∞), $�3 Rf = (0, 1). |

y =
10x

10x + 1
,v[G x = lg

y

1− y
.�R x � y 4*$,, Gi��

y = lg
x

1− x
(0 < x < 1).

1.3.2 t�};�u�xdHWo,, [�7� X,Y, Z Yxp�7, �EtHu�xdh-3r~z8. 3�tyHl�, 6#�u���HWo[�[=�g�� y = f(u) HWo�3 Df , �� u = ϕ(x) HWo�3 Dϕ, $�3 Rϕ,D Df

⋂
Rϕ pyn, B D = {x | u = ϕ(x), x ∈ Dϕ, u ∈ Df}, AV} D ⊂ Dϕ. `�Xn x ∈ D } u = ϕ(x) ∈ Df

⋂
Rϕ �"`t, bd} y = f(u) �"`t. �d$� u GF�l x 3=�Æ, y 3q�ÆH��, -3| y = f(u) � u = ϕ(x) 	.Hr~z8, BH
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y = f [ϕ(x)],�- u 3k�O .
[, �� y = arctanx2 vls.x|�� y = arctanu, u ∈ Df = (−∞,

+∞) 9 u = x2(x ∈ Dϕ = (−∞,+∞), �$�3 Rϕ = [0,+∞)) u�d.H, �Wo�3 D = (−∞,+∞).� 1.3.2 � f(sinx) = cos 2x+ 1, � f(x) M f(cosx).� q3
f(sinx) = cos 2x+ 1 = 1− 2 sin2 x+ 1 = 2− 2 sin2 x,�l

f(x) = 2− 2x2,

f(cosx) = 2− 2 cos2 x = 2 sin2 x.D � 1.3

1. N=���Hi���
(1) y = 2x+ 1; (2) y =

1− x

1 + x
;

(3) y =
√
1− x2 (−1 6 x 6 0); (4) y = 1 + lg(x+ 2);

(5) y = 1 + ln(x+ 2); (6) y =







x, x < 1,

x2, 1 6 x 6 4,

2x, x > 4.

2. �=���,, O5|����	.Hu���, �N�h��r�`t��W=�Æ$ x1 � x2 H��$�
(1) y = u2, u = sinx, x1 =

p
4
, x2 =

p
2
;

(2) y = eu, u = x2, x1 = 1, x2 = 2;

(3) y = u2, u = ex, x1 = 1, x2 = 2.

3. %5=���x|0M��u�d.H�
(1) y =

√
3x− 1; (2) y = a 3

√
1 + x;

(3) y = (1 + lnx)5; (4) y = ee
−x

2

;

(5) y = etan
x

2 ; (6) y = arcsin[lg(2x+ 1)].

4. g f

(

x+
1

x

)

= x2 +
1

x2
, N f(x).

5. k! f(x) = x3 − x, ϕ(x) = sin 2x, N f [ϕ(x)], ϕ[f(x)].



1.4 34K���4K�� 17

1.4 �LYa|:\Ya|:
1.4.1 �MZb};�05r�"x0,, 'yH��Yx|'���%���%����`����_U���i_U���M��	.H, 6#R�����&-32�3J��.

1. '�� y = C(C 3'�)�HWo�3 (−∞,+∞), 7� x Q�$, y HQ$Yx'� C(( 1.14), �xEKAHh���.

) 1.14

2. %�� y = xµ(�, µ 3p'�)�HWo�� µ H�%d�%, C7� µ 3�$, �� (0,+∞) aY}Wo,dI(SY�Q (1, 1)(( 1.15).

) 1.15D µ 3���n, y = xµ HWo�3 (−∞,+∞), I µ 38 (A) �n, xµ 38 (A) ��.D µ 3w��n, y = xµ HWo�3 (−∞, 0)
⋃
(0,+∞).



18 P 1 � � �D µ 3r�n, J}ÆVu�, [ y = x
2

3 � y = x
3

5 HWo�3 (−∞,+∞);

y = x− 2

7 � y = x− 5

3 HWo�3 (−∞, 0)
⋃
(0,+∞); y = x

3

2 HWo�3 [0,+∞).Z�v�k µ Hr.9t�=T�� y = xµ HWo�.D µ 37��n, �W y = xµ HWo�3 (0,+∞).

3. %��� y = ax(a > 0, a 6= 1, ax'�)%���HWo�3 (−∞,+∞). D a > 1 n, �xAT�G��; D a < 1n, �xATLb��, C�$�Yx (0,+∞), ��H(SY�Q (0, 1)(( 1.16).

) 1.16 ) 1.17

4. `��� y = loga x(a > 0, a 6= 1, ax'�)`���x%���Hi��, �HWo�3 (0,+∞). D a > 1 n, �xAT�G��; D a < 1 n, �xATLb��, �$�Yx (−∞,+∞),��H(SY�Q (1, 0)(( 1.17).�05r,, 'yFl e 3MH%��� y = ex, l9l e 3MH`���
y = loge x, BH y = lnx, -3=V`�, �,'� e = 2.7182818 · · · , xh�7�� (M 2.4 Y).

5. _U��_U��}���� y = sinx; ���� y = cosx;�H�� y = tanx; �H�� y = cotx;�~�� y = secx; �~�� y = cscx.

y = sinx � y = cosx HWo�q3 (−∞,+∞), Yxl 2p 30?H0?��, �IYx}\�� (( 1.18). y = tanx HWo�36R x = np+ p
2
(n ∈ Z)l,HS�p� (( 1.19). y = cotx HWo�36R x = np(n ∈ Z) H�}p�

(( 1.20). y = tanx � y = cotx Yxl p 30?H0?��, �I��Wo�ax7\��. y = sinx�y = tanx 9 y = cotx xA��, y = cosx x8��.�~�� y = secx, �~�� y = cscx, �, secx =
1

cosx
, cscx =

1

sinx
.�#Yxl 2p 30?H0?��, �I�rOJ (

0,
p
2

) 2Yx7\��.
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) 1.18

) 1.19 ) 1.20

6. i_U��_U�� y = sinx, y = cosx, y = tanx � y = cotx Hi��r�BH
y = Arcsinx, y = Arccosx, y = Arctanx � y = Arccotx. �#H(Sr�[( 1.21�( 1.22�( 1.23 �( 1.24 �u. �#Yxb$��, 6#�=�OJQ�h�A$r , -3ojqh, r�BH�

) 1.21 ) 1.22
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) 1.23 ) 1.24

y = arcsinx, Wo�3[−1, 1], $�3 [

− p
2
,
p
2

]

;

y = arccosx, Wo�3[−1, 1], $�3 [0, p] ;
y = arctanx, Wo�3(−∞,∞), $�3 (

− p
2
,
p
2

)

;

y = arccot x, Wo�3(−∞,+∞), $�3 (0, p) .[�H�(, l#��FHi_U��Yx%4$r .

1.4.2 Zb};fQ 1.4.1 TJx	�? Z>U=Æ!a_$MMZ>U=Æ/C_$%9�}_SK3�r{��? , �4X`z8.
[, y =
√
1− x2, y =

√
1 + ex2

1 + sin2 x
, y =

ln
(
x+

√
1 + x2

)

tan2 2x+ cot2 x
JYx3J��.3J��x6#��H4e`I. �x3J��H��h�WGpX`z8.-Mr^��hxp3J��. 
[, �� y = sgnx, y = [x], y =

{

x+ 1, x 6 0,

x− 1, x > 0JY�x3J��. �#f-3qiX`z8.D � 1.4

1. %5=���,0Mx3J��, 0M�x3J���
(1) y =

e
√
1−x2

+ x2

1 + x+ sin
√
x

; (2) y =

{

x− x2, x < 0,

x+ x3, x > 0;


