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1. M��, e&�+��, L�K�=v[n�v�~M �,���
2. h��, �
=��1=�O8=�;)=�
3. M�_!�,�M�, e&�
4. +�D;v"�, =IR9`:�M�v"�, e&�
5. h�AP�,�yr�,�j;�,� p�,�Vj�,�<��, e&� M�9To(8 1.1 7�$Ops�Pi
 y s x ^ ��(j�$
(1) y =

√
sin 3x− 1 + 3; (2) y =

1√
sin 3x− 1

;

(3) y =

{

1, x(q��,
0, x(-��.�` �,�Beo�,Q!<l {y�[�j�,�"�[� eoeoT: �,Q!�VMqu�, 3n� Df ��, �� Rf ; 9�?a` x ∈ Df , CBt`� Z3 y ∈ Rf � x ?v�Wb�, 3n���oSl�℄0g�`1Ln,�j Q!��O#�:Q�, (1) ��ru?a` x = 2kπ +

π

2
(k ∈ Z), (�t`Z3� y = 3 �<?v�� y =

√
sin 3x− 1 + 3 Z3h y � x  �,�

(2) O��ru �,Ns!�O"� sin 3x− 1 > 0 ����O� �o,Q#qu y  3n��A/2�,3n�O#�:Q��g y =
1√

sin 3x− 1O#�j�,�



2 %<~5�uX? (b/)

(3) ��ru?	�,Q R !a`�M, x1, (�t`Z3� y = 1 �<?v#?	 R !a`�M, x2, (�t`Z3� y = 0 �<?v�T? R !a`
x, (�t`Z3� y �<?v��

y =

{

1, xu�M,,
0, xu�M,Z3h y � x  �,�8 1.2 6n7�
o �s�=��&�#�o!

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

(2) f(x) =
√

1 − cos2 x, g(x) = sinx;

(3) f(x) = 2x2 − 3, g(t) = 2t2 − 3.�` Z3�, eo[7�93n�R?vK#�r��[+>eo�,�["Y�C[>�B� 3n�R?vK#�["Y�TÆL�fIg�rIg \�OY�℄NOR%�, "Y=�, (1) O"Y�ru f(x)  3n�� (−∞,+∞), E g(x)  3n��
(0,+∞), B� 3n�OY�

(2)O"Y�f(x)� g(x) 3n�7� (−∞,+∞),�� f(x) =
√

1 − cos2 x

= | sinx| � g(x) = sinx e/ ?vK#OY�� f(x) � g(x) OY�
(3) "Y�ru f(x) � g(t)  SMC�L�Ig \�OY�B� 3n�R?vK#7"Y�r�� f(x) � g(t) L�Y`o�,�8 1.3 J � y =

√
16 − x2 + log2sinx ^i
y�, [Æ�,�3n�CBÆ

{

16 − x2 > 0,

sinx > 0,T
{

−4 6 x 6 4,

2kπ < x < (2k + 1)π, k ∈ Z,�O"�l��
{

−4 6 x 6 4,

0 < x < π,
A {

−4 6 x 6 4,

−2π < x < −π.��, 3n�u [−4,−π)
⋃

(0, π).




 1 	 ! � 38 1.4 e f(x) =
1

lg(3 − x)
+
√

49 − x2, J f(x) ^i
y? f [f(−7)]., [Æ f(x) �3n�CBÆ














3 − x > 0,

49 − x2 > 0,

lg(3 − x) 6= 0,T














x < 3,

−7 6 x 6 7,

x 6= 2.r� f(x)  3n�u [−7, 2)
⋃

(2, 3).� f(−7) = 1, �
f [f(−7)] = f(1) =

1

lg 2
+ 4

√
3.i+  �^i
ys �^%Yf	��sm � y = f(x) qa
^1"� x M�^O���4sm'_p8KN{$q� �i
yPi^\�℄ks!\sqkHa
^ ��YmkH+�qa
�\s\�m^1p$q^ ��Y-a'D��o1"�^:�!

(1) }p^}('0s�#
(2) ��p!���'0p5Ky#
(3) �o�!���'0(��%�#
(4) �v℄W �!�Y�'v℄W �^i
y�8 1.5 e f

(

x+
1

x

)

= x2 +
1

x2
, J f(

√
3 sinx) ? f [f(x)]., �	

f

(

x+
1

x

)

= x2 +
1

x2
=

(

x+
1

x

)2

− 2,r��
f(x) = x2 − 2.�

f(
√

3 sinx) = 3 sin2 x− 2.

f [f(x)] = f(x2 − 2) = (x2 − 2)2 − 2 = x4 − 4x2 + 2.



4 %<~5�uX? (b/)8 1.6 e
f(x) =

{

1 + x, x < 0,

1, x > 0,J f [f(x)].,
f [f(x)] =

{

1 + f(x), f(x) < 0,

1, f(x) > 0.ru� x < −1 
�
f(x) = 1 + x < 0;� x > −1 
�

f(x) =

{

1 + x, −1 6 x < 0,

1, x > 0,T f(x) > 0, �
f [f(x)] =

{

2 + x, x < −1,

1, x > −1.Æ J}m �^�' ��h-a1"�w!N"�^M�w&�Æs���P��^\	%Y0\�Y�� 1.6 !�U f(x) !^ x 2< f(x) )�h�� f(x) < 0 % f(x) > 0 i1"� x ^M�w&�℄\ x < −1 % x > −1 )�}m �^�' �is_FC{
�8 1.7 J7� �^v �!
(1) y = f(x) = ex − 1; (2) y = f(x) =

{

x, x < 1,

2x, x > 1., (1) � y = f(x) �w x , �
x = ln(1 + y), y ∈ (−1,+∞).-9 x � y  {G��M�,

y = f−1(x) = ln(1 + x), x ∈ (−1,+∞).

(2) � y = f(x) ��
x =

{

y, y < 1,

log2y, y > 2.




 1 	 ! � 5x�J y � x ?9����, M�,
y = f−1(x) =

{

x, x < 1,

log2x, x > 2.i+ J � y = f(x) ^v �^)(Y7!
(1) o y = f(x) !^C x = f−1(y);

(2) o21"� x wf"� y ^F$�A℄v � y = f−1(x).8 1.8 �# � f(x) =
1√
x
� (0,+∞) /sUh^��� aU x1, x2 ∈ (0,+∞), � x1 < x2 
�

f(x2) − f(x1) =
1√
x2

− 1√
x1

=

√
x1 −

√
x2√

x1
√
x2

=
x1 − x2

(
√
x1 +

√
x2)

√
x1

√
x2

< 0,�g f(x) =
1√
x
 (0,+∞) !��1ov � �8 1.9 e � f(x) (i
� (−l, l) /^� ��\ f(x) � (0, l) /UhP
��# f(x) � (−l, 0) /ZUhP
��� aU x1, x2 ∈ (−l, 0), N} x1 < x2, # −x1,−x2 u (0, l) ! e,�G −x1 > −x2.�	 f(x)  (0, l) !�1ov��

f(−x1) < f(−x2).��	 f(x) u;�,��
f(−x1) = −f(x1), f(−x2) = −f(x2),�E

−f(x1) < −f(x2),T f(x1) > f(x2), r��f(x)  (−l, 0) !�1ov� �8 1.10 6n7� �^�5M!
(1) f(x) = sinx− cosx; (2) f(x) = sinx

ax − 1

ax + 1
;

(3) f(x) = xk − x−k (k ∈ Z, k 6= 0).�` V��, ;)=3nE+>�



6 %<~5�uX? (b/), (1) ru f(−x) = sin(−x) − cos(−x) = − sinx − cosx, �g f(x) =

sinx− cosx �T;T)�,�
(2) ru

f(−x) = sin(−x) · a−x − 1

a−x + 1
= − sinx ·

1

ax
− 1

1

ax
+ 1

= − sinx · 1 − ax

1 + ax
= sinx · ax − 1

ax + 1
= f(x),�g f(x) �)�,�

(3) � k u;,
�
f(−x) = (−x)k − (−x)−k = −xk + x−k

= −f(x),�g f(x) �;�,#� k u),
�
f(−x) = (−x)k − (−x)−k = f(x),r� f(x) �)�,�8 1.11 �#!i
�o:KN (−l, l) /^Ua � f(x) s$q(\	� �w\	5 ��%��` k�, f(x) 0L�u;�, g(x) �)�, h(x) <��T

f(x) = g(x) + h(x), (1)#
f(−x) = g(−x) + h(−x) = −g(x) + h(x), (2)℄[ (1) �� (2) ��0��

g(x) =
f(x) − f(−x)

2
, h(x) =

f(x) + f(−x)
2

.��0��� 8��m��� t��, φ(x) =
f(x) − f(−x)

2
, ψ(x) =

f(x) + f(−x)
2

, #�
φ(−x) =

f(−x) − f(x)

2
= −φ(x),
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ψ(−x) =
f(−x) + f(x)

2
= ψ(x),T φ(x) u;�,� ψ(x) u)�,�E f(x) = φ(x) + ψ(x), � f(x) 0L�u`o;�,�`o)�,<�� �8 1.12 e � f(x) � (−∞, 0)

⋃

(0,+∞) /qi
�F�6
af(x) + bf

(

1

x

)

=
c

x
, (3)>! a,b,c o(4�� |a| 6= |b|, �# f(x) (� ���` V�f:Tt�0Pw f(x)  L
��['�8�B�;�,���  af(x) + bf

(

1

x

)

=
c

x
J�x x 9j 1

x
, �

af

(

1

x

)

+ bf(x) = cx. (4)℄[Qm (3) �� (4) ����
f(x) =

c

b2 − a2

(

bx− a

x

)

.�[�f(x) �;�,� �8 1.13 6n7� ��>i
y/s�q_!
(1) f(x) = 1 + cos 2x; (2) f(x) = x sinx.�` V��
= 3nE+>�f(x) Sl I r�
�B!?	ak x ∈ I,� M > 0, Æ� |f(x)| 6 M . f(x)  I r�
�B!?	ak M > 0, j� x0 ∈ I, Æ� |f(x0)| > M ., (1) �	 |f(x)| = |1 + cos 2x| 6 1 + | cos 2x| 6 2, CAU M = 2, #?	ak x ∈ (−∞,+∞), 7�

|f(x)| 6 M.� f(x) = 1 + cos 2x  3n� (−∞,+∞) !�
�
(2) ru?	ak M > 0, j0g-� x0 = 2nπ+

π

2
> M(n u76,), Æ

|f(x0)| = |x0 sinx0| = 2nπ +
π

2
> M.� f(x) = x sinx  3n� (−∞,+∞) !�
�



8 %<~5�uX? (b/)8 1.14 7� �s�s&= �$\s&= ��&=sj�$
(1) f(x) = | sinx| +

√

tan
x

2
; (2) f(x) = sinx cos

πx

2
;

(3) f(x) = cos(
√
x)2.�` eoO8�, �AG�O�O8�,U[*0eoO8�, O8�[�{8, (TeO8<>�[u�M,)., (1) �	 | sinx|  O8 T1 = π,

√

tan
x

2
 O8 T2 = 2π, B� m,{8,� 2π, � f(x) �g 2π uO8 O8�,�

(2) �	 sinx  O8 T1 = 2π,cos
πx

2
 O8 T2 = 4, E

T1

T2
=

π

2u�M,�� f(x) = sinx cos
πx

2
O�O8�,�

(3) O8�, 3n� Df v��+J4!k x ∈ Df , # x ± T ∈ Df , �E x ± nT ∈ Df , � Df C3^�r
���
�E f(x) = cos(
√
x)2  3n�u [0,+∞), � f(x) O�O8�,�8 1.15 {T\	X;( V ^5y�pk���^`"(�yK�Y��m+ÆU*";^�M�`s��^ 3 ��xU4�M$q<`" 5^ ��&Pi>i
y�, }'�Edu x, j!iu y, rD�{�G !iu P , #�|r h

h =
V

x2
, '��{!iu 3P , Z�Gu 4

V

x2
x =

4V

x
, �j!i

y = 3Px2 + P
4V

x
.93n�u x ∈ (0,+∞).8 1.16 'Æ6g2'$2:�32�( Q ����iM( 100 |�X32:7� 800 �i�7�^*}�0Ph�B{�ÆXs_p{C 200 ��Y��pg2��3/iB{'CN
�xFCB{4yd R w42� Q ^ ��6�, �Mk�0VmML?G~!

(1) � 0 6 Q 6 800 
�� R = 100Q;

(2) � 800 < Q 6 1000 
��
R = 100 × 800 + 0.9 × 100 × (Q− 800)
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= 80000 + 90(Q− 800);

(3) � Q > 1000 
��
R = 100 × 800 + 0.9 × 100 × (1000 − 800)

= 98000.hr�+�0� p�`g �,��u
R =















100Q, 0 6 Q 6 800,

80000 + 90(Q− 800), 800 < Q 6 1000,

98000, Q > 1000.8 1.17 'Æ6�\	�g2'2: Q Si�4<�|m( C(Q) = 5Q+

200(#|), ℄\^4yd R(Q) = 10Q− 0.01Q2(#|), +\	�g2p
S2:i��7�[8Q$, �Mk�Vj�,u
L(Q) = R(Q) − C(Q) = 10Q− 0.01Q2 − (5Q+ 200)

= −0.01Q2 + 5Q− 200

= −0.01(Q− 250)2 + 425.�g�� Q = 250 
� L(Q) U�mÆ�T`o��` 250 t`3
���mÆVj 425 i��i+ T� ��6ps�m�SÆl^mkH+�^zY)(�T� ��6p^\�)(s!
(1) }1kH+�!�d?^
	��}G,Ds4��,Ds"�#,	"�h(1"��,	"�h(f"��,D"�h�;(!N"��mtX^�$U��$qC{�
(2) �k+�^YJ%�S�}1
"��N^/*�6��mq��l%�p�m�Sp0UÆD�6$qC{�/O��)�s℄\ ��6p�
(3) �k+�^�S�Pi1"�^"/w&��C �^i
y�R�uB\T-�
1. �1�,C�M�,�T�1 �,�O�`3��M�,$



10 %<~5�uX? (b/)� O� �`o�,�[� M�,�U&	B ?v
# f  3n�
Df ���Wf <l�[�j``?v���h��``?v���C�M�,#[#���M�,�r��1��� M�, sVTt�EO�C[Tt�Xh!�,

f(x) =

{

−x, −1 6 x 6 0,

x+ 1, 0 < x 6 1 Sl [−1, 1] rO�1 (` 1.1(a)), �B� M�, (` 1.1(b))

f−1(x) =

{

−x, 0 6 x 6 1,

x− 1, 1 < x 6 2.

O x

y

-1

1

2

( )a

O x

y

-1

1

2

( )b

1

a 1.1�h�,
φ(x) =

{

−x, � x u�M,,
x, � x u�M, (−∞,+∞) !O�1��Y�M�,
φ−1(x) = φ(x).

2. V=�,`3O�v"�,�$� v"�,�B�D;v"�,����5#�9R_!�9��� �N#�`o�dL� �,�V=�,:[�WoL��L���NO#832BO#�`oL
�L��r��O#2V=�,`3O�v"�,�




 1 	 ! � 11Xh! f(x) = |x|, Wb03jV=�, :�
|x| =

{

x, x > 0,

−x, x < 0,��℄0g3j`oL
� |x| =
√
x2, r�� f(x) = |x| �v"�,�:[�1V=�,�v"�,��)B3j`oL
�
��X	��G~B =I�"M�b=r���E�L�r��?	V=�,�zJ'A[f�Wb����C[T�B#[�`o�dL����C[pMB���O�v"�,�E)B�qTv"�,?�T0�=b 1

1. �, y =
ln(2 − x)
√

|x| − 1
 3n�� .

2.  �kp&J� f(x) � g(x) "Y � ( ).

(A) f(x) = x, g(x) =
√
x2;

(B) f(x) =
√

x(x− 1), g(x) =
√
x
√
x− 1;

(C) f(x) = 3
√
x4 − x3, g(x) = x 3

√
x− 1;

(D) f(x) = 2 lnx, g(x) = lnx2.

3. } f(x) =

{

1, |x| 6 1,

0, |x| > 1,
# f [f(x)] = .

4. } f
(

sin
x

2

)

= 1 + cosx, # f
(

cos
x

2

)

= .

5. } f(x) =

{

1, 0 6 x 6 1,

0, 1 < x 6 2,
# g(x) = f(2x) + f(x− 2)( ).

(A) �3n# (B)  [0, 2] r�3n#
(C)  [0, 4] r�3n# (D)  [2, 4] r�3n�
6. } f(x) � (−∞,+∞) ! )�,�Bw�k�, ;)=!
(1) xf(x); (2) (x4 + 1)f(x); (3) x+ f(x); (4) x2 − f(x).

7. P�k�, M�,!
(1) y = 3

√
x+ 1; (2) y =

1

2

(

x+
1

x

)

(|x| > 1).

8. }�, f(x)  (0,+∞) !�3n� a > 0, b > 0. 8�!k f(x)

x
 

(0,+∞) !�1ov�#
f(a+ b) 6 f(a) + f(b).


