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>�? @-A-BDC6E�F�B-G"HJILK�CME�F�BDK�N�G"HM?

lim
x→−1

3x2 + 6x + 3

5x3 + 15x2 + 15x + 5
lim
x→3

(

2x + 5

x − 3
− x

x2 − 9

)

lim
x→−a

x5 + a5

x4 − a4
lim

x→−2

2x3 + 9x2 + 12x + 4

3x3 + 11x2 + 8x − 4

OP? @-A-BDC6E�F�B-G"HQE�IRI�K�CME�F�BDK�N�G"HM?

lim
x→2

2x2 − 6x + 4√
x + 2 − 2

lim
x→+∝

√
3x2 + x + 5x

25x + 6
√

x

lim
x→3

√

x

3 − 1

x2 − 6x + 9
lim
x→2

2 −
√

3x − 2√
x + 7 − 3 SUTWV

lim
x→4

x2 − 16
3
√

2x − 2
lim
x→1

2 − 2x

2 − 3
√

x + 7 SYX V
Z[? \]N�^�ADBDF�HJG1_`Gbadc8N�F�HfeDG�ghADBDC6E�F�B-G"HQILK�CME�F�BDK�N�G"HQC6F�BicDK�ILj�akGMlRILF�HM?
m"nUo�n p+q�rsrtqvuwryx�q�rUz|{~}��%u��%q��%u��/z���q�{

m � q�{�q�}��bu|�
lim
x→2

x3 − 4x2 − x + 4

3x3 + mx2 + 2x − 2
= −3

7

m"n���n ��u��/u`{(���s�bqvuwr�xLq�rUz|{��%u�� � q�{�q�}��bu|�
lim
x→1

4x2 + 4x − 8

−2x3 + kx2 − 6x
= 3

m"n�m�n ��q�rU����rtq
a � b � ���%��u`{�z���{�u`q�rtuR� � �buv��q��bu`{(q�}��buv� u������ � rtq��

lim
x→−2

2x2 + 2x − 4

x2 + ax − b
=

6

5

¡ ? \]N�^�ADBDK�HJghADB-CME�F�BDG"HJI�K�CME�F�BDK�N�G"HJCMF�B£¢¤K�N�F¥I�G"HJK¥¦8HwF�N�A§lLF�H6?

lim
x→5

2x − 10 + |x − 5|
|x2 − 6x + 5|

T



lim
x→1

|x − 1|
x2 − 3x + 2

lim
x→−2

x2 − 4 + |x + 2|
x + 2 + |x + 2|

lim
x→0

x2 + 3x

|x|

lim
x→2

|x − 2|
x2 − 4

lim
x→1

1 − x2 − |x − 1|
3(x − 1) + |x − 1|

¨P? @-A-BDC6E�F�B-G"HQGM©ªc«F�BDG"B-CME�K�N�G"HM?

lim
x→1

1 + exp(x − 1)

1 − exp(x − 1)
limx→0(1 − x)

2
x lim

x→3

(

2x + 2

x + 5

)

x−1

|x−3|

lim
x→−∝

(

2x + 5

2x − 6

)

x
2−1

2x

limx→±∝
5x−3x+1

5x−1+3x
lim
x→0

1

3
1
x − 1

¬[? @-A-BDC6E�F�B-G"HQN�F�^�K¥I�­®lLakE�C6K�HM?

lim
x→+∝

2x2 − 1

x + 1
· [ln (x − 1) − ln (x + 1)]

lim
x→2

ln (x − 1) − ln (2x − 3)

x3 − 8

lim
x→3

x2 − 4x + 3

ln (x2 − 8)

¯ ? @-A-BDC6E�F�B-G"HflwILE�^�F�BDF�ak°MlwI�E�C6K�H6?

lim
x→2

sin(x − 2)

x2 − 5x + 6
limx→0

sin 3x

sin 2x
lim
x→0

1− cosx

x2

lim
x→4

sin
√

x − 4

x2 − 5x + 4
limx→2 tan

(

x
2−3x+2
x
2−4

)

lim
x→0

(1 + 2 sinx)
1

x sin x

±[? \]N�^�ADBDF�HJG1_`G�I�C6E�CME�F�H²HwF�¦-I�G³CMF�BylRE�BªADE�eDK�e´e-GµghADB-CME�F�BDG"H6?
¶"nUo�n ·�� �����%�tq�rtq��1z��6���U�����U�bq��²�buvrtq��¸�¹�Uº��%�Uuw�6�¹uR�5»®���%���Uz��buw�<�

f(x) = x2 − 5 |x| + 4 ; g(x) = 1
|x2−5x+6| ; h(x) = 1

x ln x

i(x) = e
2x−1

x
; j(x) = x · cos

(

π

x

)

; l(x) = x+2
|x|−2 S�¼3V

X



¶"n���n p+q�rsrtq
m � q�{�q�}��%u�rUq½»��%�����t¾��

f
� u`q��1z6�����s�M�%q½uw�]¿��

f : x 7→ f(x) =

{

x+m−1
x
2+m

si x ≤ −1

x2 − mx − 3 si x > −1

¶"n�m�n ��u��/u`{(���s�bq
m � �M����u`{�z�{(u`q�r �D� q�{�q�}��bu²rtq�»��%�����t¾��d�¹�tº����tuw�6�/uJ� u`q��k�1z��6�/�s���bq�uw��/z��%z�¿��

f(x) =

{

emx si x <= 1
2x

2+(m−1)x−m

x+2 si x > 1

¶"nÁÀbn ·�� �����%�tq�rtq��1z��6���U�����U�bq��²�buvrtq�»®���%���U¾��
f(x) = ln

−x

(x − 2) · (x − 5)

¶"n�Â�n p+q�rsrtqvuwryx�q�rUz|{~�%u
a � q�{�q�}��buvrtq�»®���%���U¾��

f
� u`q��1z��6���U���%q½uw�

a
�

f : x 7→ f(x) =

{

|3 − x| si x > a

x + 4 si x <= a

¶"n�Ã�n ��q��bq�rtq½»��%�����t¾��
f � �bu�ÄÅ�%�s�bq � z�{

f(x) = x2−x
sin(πx)

� �bu`�¹uw{(���U�bq��
ÆwÇÉÈwÇËÊ<ÇÍÌwÎÐÏRÑ<Ò¸ÓËÔLÓËÑRÇ
ÆwÇÉÈwÇÖÕ`Çi×DØ ÙLÔLÓÁÚ

f(0) Û f(1)
ÏLØ
Ò¸Ñ`ÏLÑ�Ü�ÎLØ

f Ý Ø¹Þ�ß3Ñ:Ô1àWÓËÔ�ÎLÞ�Ø¹Ô�Ø¹áMÓËÔ1à#Ø Úãâ�Þ�á�Ñ
[0, 1]

Ç
¶"nåä6n p+q�rsrtq�{

a � b
�bu���z��%z�}��%u�rUq½»��%�����t¾��

f
� u`q��1z��6���U���bq½uR�Q�/z"�bz�¿��

f(x) =











sin(πx) + a si x <= −1

ax + b si − 1 < x <= 0

x2 + 2 si x > 0

æ[? ç�ILG�¢�G�eDG"HwC6I�E�c�CME�è�BÍe-GµN�F�HJG1_`GbadcDN�F�H�c-I�F¥c8A-G"H`lRF�HM?
é"nUo�n ·���rtq�� uw�����U¾���oê� u��¹{(qLë�q`ì q�ë�í��¹�s�1q���uw�6�/uv�1z���rtq��buw�¹�1z�� � z��¹�U���U¾��²»®q��<�/z|{:�tq�ry�%u½�%�

� z�rU�s�bz����Uz � q�{�q�{�uw� z�rîx6u`{~rUq��~�U���bu��/u`{(���s�bq����tz��%uw�5�buwry��� � z 0
0

u ∝ − ∝ n
é"n���n ·��Qrtqv� uw�����U¾��Q�vq � qL{(uw�1uw�²�1q�� z����%uwr¥��� � z 0

0
� �buwr��/� � z ∝

∝
� }��buê� u+{�uw�¹�%uwrîx�uR� � ë¤�tuw���uw�%�Uq��6�/u�rUq��U�%uw�6���U�bq��]�bz|�¹q�ë¤rtu

(a + b) · (a − b) = a2 − b2

ë��Uuw�]��uR�%�tq��6�/u�rUq��U�%uw�6�/�s�bq��
(

a2 + a · b + b2
)

· (a − b) = a3 − b3

¼
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(2-2*x)/(2-exp(log(x+7)/3))

ïLðÉñ ò�óõô X/ö�÷bø ðÉù�ô#ú Xû q��½ë��tüR��uR� � z��¹�të¤rtu�{�u`q�rU�Uý�q�{«���f�1q��½ë��tz��buÐx�q�{(�tq�ë¤rtu�z��¹��� ���t�/�����t¾���}��bu�{�q����Uz��bq�råþ�U�1u�rtq½»����%���t¾6� �²� u`{:���t�/qv{�uw� z�rîx6u`{Ðuwr � {�z|ë¤rtuw��q��1z6��z�uw�ÿrUq�� uw�����U¾��µo�n������ ��� z|{
u ì uw� � rUz � uw��uwr[�1q�� z

limx→3

√
x

3
−1

x2−6x+9
� ��uR�%�tq��6�/uvuwr§�1q��vë¤�tz x

3
= t2 ��� uw��uwr§�1q�� z��bu

limx→1
2−2x

2− 3
√

x+7
� ��uw�%�Uq��6�/u�rUq � ���3�/�t���%���t¾6�

x+7 = t3
n��8q�{�q rUz��8�bz���u3ì3uR� � rtz������t�/q��%z��

� z"�buw��z��5q � z�r`rUq�{(�bz��5uR��rUz��«º|{�íLÄ¤�1z����%u�rUq��5»����%���tz6�buw�5uw�²�%��uw�6�/z|{(�%z��buRr � ���6�¹z�bz����buv� uv�1q�rs���%rUqvuwrªr��U���t�¹u��
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 4

-1  0  1  2  3  4  5

(sqrt(x/3)-1)/(x**2-6*x+9)

ïLðÉñ ò�óõô T ö�÷bø ðÉù�ô#ú Té"n�m�n ·���rUqQ� uw�����t¾6�³À]� u��¹{(qLë�q`ì q²�1z��µrUz�� ���U�¹��z������ � z��+�bu��U�%�%u��/u`{(���U�%q����tz��%uw� � u`{�z �q��buw��í�� � � uv�U����rU� � u�rUq½»��%�%���U¾���xLq�rUz|{~q�ë¤�3z6rU�"�/z�}��buê�/{�q�ë%q`ì q��%uêrUq½»®z|{(��q��
|x| =

{

x si x >= 0

−x si x < 0

�



� rUq��«º|{(íRÄÅ�1q��¸�buê�bz����%u uw� q���»��%�%���Uz��buR���3z6��rUq��5}��buê� u+u
	 � z��%uw�Qq½�1z6�����s�M�%q����t¾����

-4

-2

 0

 2

 4

 6

 8

 10

 12

 14

-10 -5  0  5  10

(x**2+3*x)/abs(x)
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-10 -5  0  5  10

abs(x-2)/(x**2-4)
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ïLð ñ3ò�óõô ¼(ö % ø &
' ó)()*:ú '+& ò-, 'é"nÁÀbn ·���rtq�� uw�����U¾���Ã]� u�q�ë¥z|{:�bq�rtq²�U�%�%u��/u`{(���U�%q����t¾��
0· ∝ � �1z��µq � �%�%q��buwr����%��u`{(z

e}��buQ� q�ë¥uw��z��êuw�êuwr
�b�/�srU�Uý�q��%z�uR� rtq²{�uw� z�rs�%���U¾�� �bu�rtq����s�%�%u��/u`{(���U�%q����Uz��buR�+�bu�rtq»®z|{(��q
1∝

u
	 � {�uw� q��bq��1z���z�q��1z��6���U���bq����t¾6��� uv�U���%�U�1q��
lim

f(x)→∝

(

1 +
1

f(x)

)f(x)

q��buw��í����%u��%uw�1uw�¹�î�/q�{Ðrtq�� � {(z � �Uuw�bq��buR���buvrUq½»��%�%���U¾��]rtz|º�qL{.�î�����U�1q
ln a + ln b = ln(a.b)
ln a − ln b = ln a

b

k · ln m = ln mk

� uê�s�%��rU� � uêq��1z��6���U���bq����t¾6��rUq½º|{�íLÄ¤�1q��bu��%�%q��%uêrUq���»��%�%���Uz��buR�:�
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-10 -5  0  5  10

(x**2-4*x+3)/log(x**2-8)

ïRðÉñ ò(ósô � ö ï(ò0/(ù�ð�1+/ &
' ñ ø ó324,35 ðÖù øé"n�Â�n ·�	 � z6�buw��z���q³�1z��6���U���bq����U¾�� rUq�º|{(íRÄÅ�1q³�%u]���bq�»��%�%���U¾��d�/{(�tº�z��bz���ü��/{(�s�1q²�%u�rtq���U����rU�6�s�bq��5uw�]rtq��3uR�����t¾��]Ã ��� rtqvº�{�íLÄ¤�1q��%uvrtqv»��%�����t¾����1z��6�/uw���U�bqvuR��rtq��¹�bë¤� uw�¹�t¾��Àb�
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x*cos(pi/x)

�8���:9;��<#=�>���<?��@A>�B���<���CEDF��@A>�=��
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-10 -5  0  5  10

log(-x/((x-2)*(x-5)))
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ïLðÉñ ò�óõô 7 ö ï�ò0/:ù�ð
1J/�,sóõð ñ ' / ' 5LK�,sóõðÖù ø M ï�ò0/:ù�ð
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