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6c� *�dc-0,H"%de� *c-fFH&C"M-g/h,H"%,Ii%!#6W3c[e@kjl9�;#mk-I��-I&C!nF��%�'6c/o2�KO�M^p-I&�!q(+*�!�,N-I/o�%2L*�2+-I/orW-0&�!qs�!�"M2C/12�KO�M^p-I&C!�(+*�!#,.-0/1� 2
/h,f$�ro!�"%��\ltg&�!u2L-0�I`R-0��vC2C6w"M2w"M2e,NF�!u�#\
x�!q$u"M�0!�^T*CrWFH/y-0&L2C�M-0"M-I/o�%2C,H"%2C6LFz� �06C,u{

f : R −→ | �I!#"%6�,
}
f
/h,H"�^T*�2C$~-0/1� 2ws�"%����/o2�K

R
/o2 -0� |�� �%�

}
f
/h,H"�^T*�2C$~-0/1� 2L^T�I� s

R
-I� |A� �%�

}
f
sR"M�e,

R
/12+-I� | \ �

f : x ∈ R −→ bxc ∈ Z
�0!�"%6C,

}
f
sR"M�e,H"M2:`��0!�"Mr�2:*�s�de!��

x
-I�O-I&C!q/12+-I!�K%!��A�'�C�:�%�

x
� � � �}

f
/o,A-I&�!�^T*�2C$�-I/o�%28-0&C"E-�"%,0,N�c$u/o"M-I!�,��'�C�:�%�

x
��-0��"��0!�"%r�2:*�s�de!��

x
\��T/o2)" 6�6c/1-I/o�%243�/1-0,O$��%�

6c�%sR"%/12L/o,
Z � \ �

[a, b[ = [a, b) = {x ∈ R | a ≤ x < b} �0!�" 6�,
} -0&�!�/12+-0!u�0b="%r

a
3
b
3�$�ro� ,I!�6��%2L�%2�!�,I/h6c!q"M2C6��%��!u2w�%2�-I&C!q�M-I&C!u�#\ �


�� 7 BE; Q��#7V�e���4!u-
f
d�!�-I&�!�^T*�2e$~-I/o�%2�\

f : x ∈ ]0, +∞[ −→ 2 log (x) ∈ R
9e����&C"E-a"%�I!�-I&C!�6c�%sR"M/o2w"M2C6w$��%�_6��%sR"M/o2��%^

f �� @���U�S�QZ@eYz�z���%sR"%/124{
]0, +∞[

\z�z�M��6c�%sR"M/o24{
R
\

j5�����0/1-I!q/o2�sR"E-0&�!usR"M-I/h$u"MrW2C�M-0"M-I/o�%2�-I&�!q�'"M2CK%!��M^
f
\

� @���U�S�QZ@eYz�
f (]0, +∞[) = {f (x) |x ∈ R} = {y ∈ R | ∃x ∈ R, f (x) = y};+���p/12C6�-0&��I!�!�!uro!us�!u2+-0,f/12�-I&�!q�'"M2CK%!��M^

f
\

� @���U�S�QZ@eYz�
0 = f (1)

−2 = f (1/e)

2 = f (e) .D�����&C"E-f/h,�-I&C!q/1sR"MK !��M^
10

d:`
f �� @���U�S�QZ@eYz�

f (10) = 2 log (10) .7����p/12C6w"O���0!��_/1sR"%K%!n�M^
10

d:`
f
\

� @���U�S�QZ@eYz�
f (x) = 10 ⇐⇒
2 log (x) = 10 ⇐⇒
log (x) = 5 ⇐⇒
x = e5.
�� 7 BE; Q��#7 � ���4!u-

g
de!�-0&�!�^T*�2C$�-I/o�%24\

g : x ∈ | −→
√

x ∈ R
9e����&C"E-a"%�I!�-I&C!�6c�%sR"M/o2w"M2C6w$��%�_6��%sR"M/o2��%^

g �� @���U�S�QZ@eYz�z���%sR"%/124{ | \z�z�%�_6c� sR"M/o24{
R
\

�
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j5�����0/1-I!q/o2�sR"E-0&�!usR"M-I/h$u"MrW2C�M-0"M-I/o�%2�-I&�!q�'"M2CK%!��M^

g
\

� @���U�S�QZ@eYz�
g ( | ) = {g (x) |x ∈ | } = {y ∈ R | ∃x ∈ | , g (x) = y};+���p/12C6�-0&��I!�!�!uro!us�!u2+-0,f/12�-I&�!q�'"M2CK%!��M^

g
\

� @���U�S�QZ@eYz�
0 = g (0)

1 = g (1)√
2 = g (2) .D�����&C"E-f/h,�-I&C!q/1sR"MK !��M^

10
d:`

g �� @���U�S�QZ@eYz�
g (10) =

√
10.7����p/12C6w"�-I&C!q���I!u�¬/osR"MK !��%^

10
d:`

g
\

� @���U�S�QZ@eYz�
g (x) = 10 ⇐⇒
x ∈ | "%2C6 √

x = 10 ⇐⇒
x ∈ | "%2C6

x = 100 ⇐⇒
x = 100.­ ���p/12C6w"O���0!��_/1sR"%K%!n�M^

1/2
d:`

g
\

� @���U�S�QZ@eYz�
g (x) = 1/4 ⇐⇒
x ∈ | "%2C6 √

x = 1/2 ⇐⇒
x ∈ | "%2C6

x = 1/4.

1/2
de!�r1� 2�K ,a-I��-I&�!�$��%�_6��%sR"M/o2��M^

g
3�d�*c-�/y-q&C" ,a2C�����0!��_/1sR"%K%!Ad:`

g
34,N/o2C$�!

(1/2)
2

= 1/4
6c�:!�,�2��M-

de!�r1� 2�KO-I�O-I&C!�6c�%sR"M/o2L�M^
g
\


�� 7 BE; Q��#7�®4���4!u-
h
de!�-0&�!�^T*�2C$�-I/o�%24\

h : (n, x) ∈ | × R −→ 1 + x + . . . + xn ∈ R9e����&C"E-a"%�I!�-I&C!�6c�%sR"M/o2w"M2C6w$��%�_6��%sR"M/o2��%^
h �� @���U�S�QZ@eYz�z���%sR"%/124{ | × R

\z�z�M��6c� s�"%/12�{
R
\

j5�����0/1-I!q/o2�sR"E-0&�!usR"M-I/h$u"MrW2C�M-0"M-I/o�%2�-I&�!q�'"M2CK%!��M^
h
\

� @���U�S�QZ@eYz�
h ( | × R) = {h (n, x) |n ∈ | , x ∈ R} = {y ∈ R | ∃x ∈ R, ∃n ∈ | , h (n, x) = y};+���p/12C6�-0&��I!�!�!uro!us�!u2+-0,f/12�-I&�!q�'"M2CK%!��M^

h
\

� @���U�S�QZ@eYz�
1 = h (0, 1) = h (0, 100)

11 = h (1, 10)

1 +
√

2 = h
(

1,
√

2
)

.

D�����&C"E-f/h,�-I&C!q/1sR"MK !��M^
(2, 10)

d:`
h �� @���U�S�QZ@eYz�

h (2, 10) = 1 + 10 + 100 = 111 .7����p/12C6w"O���0!��_/1sR"%K%!n�M^
10

d:`
h
\

� @���U�S�QZ@eYz�
h (1, 9) = 10.
�� 7 BE; Q��#7°¯����4!u-

r
d�!�-I&�!�^T*�2e$~-I/o�%2�\

r

{

Z × R −→ R
(m, x) −→ 1 + x + . . . + xm�z�%s��C"%�I!�-I&C/o,g^T*C2C$~-0/1� 2�-0��-I&�!q�C�I!�b+/o�%*e,�^T*C2C$~-0/1� 24\
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�� 7 BE; Q��#7 � ���4!u-

s
de!�-0&�!�^T*�2C$�-I/o�%24\

s : u ∈ {0..99} −→
(⌊ u

10

⌋

, u − 10 ·
⌊ u

10

⌋)

∈ | × |
9e����&C"E-a"%�I!�-I&C!�6c�%sR"M/o2w"M2C6w$��%�_6��%sR"M/o2��%^

s �� @���U�S�QZ@eYz�z���%sR"%/124{ {0..99} \z�z�M��6c�%sR"M/o24{ | × | \
j5�����0/1-I!q/o2�sR"E-0&�!usR"M-I/h$u"MrW2C�M-0"M-I/o�%2�-I&�!q�'"M2CK%!��M^

s
\

� @���U�S�QZ@eYz�
s ({0..99}) = {s (n) |n ∈ {0..99}} = {(m, n) ∈ | × | | ∃u ∈ {0..99} , s (u) = (m, n)} .;+���p/12C6�-0&��I!�!�!uro!us�!u2+-0,f/12�-I&�!q�'"M2CK%!��M^

s
\

� @���U�S�QZ@eYz�
(0, 0) = s (0)

(1, 2) = s (12)

(9, 9) = s (99) .D�����&C"E-f/h,�-I&C!q/1sR"MK !��M^
10

d:`
s �� @���U�S�QZ@eYz�

s (10) = (1, 0) .7����p/12C6w"O���0!��_/1sR"%K%!n�M^
(7, 6)

d:`
s
\

� @���U�S�QZ@eYz�
s (76) = (7, 6) .
�� 7 BE; Q��#7�²4�n��&C"E-f/h,gFH�0�%2�K�/o2�-0&�!�^T�%ror1�EFH/o2�KO^T*�2C$�-I/o�%2°6c!uvC2�/1-I/o�%2 �

f : x ∈ | −→
√

x ∈ |
� @e�ZU�S#Q�@�Y���³a,H/1-f/o,H6�!�vC2�!#6W3

f (x)
6c�:!�,H2��%-f"MroF�"=`c,�de!�r1� 2�KO-I�O-I&C!�$��M��6c� s�"%/12�{

f (2) /∈ | \

�� 7 BE; Q��#7 � ����� �H!�"%$'&L�M^�-I&�!�^T� r1ro�EFH/o2�KO^T*�2C$~-0/1� 2C,�3

9e��´5/1-I&�!��f���0�Eb%!�-I&C"M-g/1-f/h,H�%2+-I��� ���C�I�Eb !a-0&C"E-f/1-f/o,f2��M-H�%2+-0�C\
j5��´5/1-I&�!��f���0�Eb%!�-I&C"M-g/1-f/h,H�%2�!u�Z-0�M�_�%2�!n�%�g���0�Eb%!�-I&e"E-f/1-f/o,H2C�M-H�%2�!u�Z-0�M�_�%2�! \
;+��´5/1-I&�!��f���0�Eb%!�-I&C"M-g/1-f/h,f"Od�/ µ.!#$~-0/1� 2L� �H���0�Eb%!�-I&C"M-g/1-f/h,H2��M-f"�d�/ µ.!�$�-I/o�%24\

f : x ∈ R+ −→ √
x ∈ R

g : x ∈ R+ −→ √
x ∈ R+

h : x ∈ | −→ √
x ∈ R+

r : x ∈ R −→ (x, 2x) ∈ R × R
s : x ∈ R −→ 2x ∈ R
t : x ∈ | −→ 2x ∈ |

� @e�ZU�S#Q�@�Y��
f : x ∈ R+ −→ √

x ∈ R9e� −1 ∈ R
"%2C6 ∀x ∈ R+,

√
x 6= −1

3�,I�
f
/h,H2��M-H� 2 -0�C\

j5� ∀x ∈ R+, ∀y ∈ R+, x 6= y =⇒ √
x 6= √

y
3C,I�

f
/h,H�%2�!u�Z-0�M�_�%2�! \

;+�
f
/h,H2��%-H"Od�/ µ.!�$�-I/o�%243e,N/o2C$�!q/1-f/h,g2��M-f� 2 -0�C\

g : x ∈ R+ −→ √
x ∈ R+9e� ∀y ∈ R+, ∃x = y2 ∈ R+,

,�\ -#\
g (x) = y

3�,I�
g
/h,g�%2+-I�e\

]�2°,N&�� �N-#3c�%2�!q$u�%*�rh6�,0"=` ∀y ∈ R+, y2 ∈ R+
"%2C6

g
(

y2
)

= y.j5� ∀x ∈ R+, ∀y ∈ R+, x 6= y =⇒ √
x 6= √

y
3C,I�

g
/o,H� 2�!��¬-I�%�¬� 2�!%\

;+�
g
/o,a"�dC/ µ.!#$~-I/o�%2�3C,N/o2C$u!n/1-f/h,H�%2+-I��"M2e6�� 2�!��¬-I�%�¬� 2�!%\

h : x ∈ | −→ √
x ∈ R+9e� √

1/4 = 1/2 ∈ R+, ∀x ∈ | ,
√

x 6= 1/2
3c,N�

h
/h,g2��M-f� 2+-I�C\
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j5� ∀x ∈ | , ∀y ∈ | , x 6= y =⇒ √

x 6= √
y
3e,N�

h
/o,f�%2�!u�Z-0�M�_�%2�! \

;+�
h
/o,f2��M-f"�d�/ µ.!�$�-I/o�%243C,I/o2C$�!�/1-f/o,g2��%-f�%2+-I�e\

r : x ∈ R −→ (x, 2x) ∈ R × R9e�
(0, 1) ∈ R × R, ∀x ∈ R, (x, 2x) 6= (0, 1)

3C,I�
r
/h,H2��M-H� 2 -0�C\

j5� ∀x ∈ R, ∀y ∈ R, x 6= y =⇒ (x, 2x) 6= (y, 2y)
3�,N�

r
/o,g� 2�!��¬-I�%�¬� 2�!%\

;+�
r
/h,H2��%-H"�dC/ µ.!#$~-I/o�%2�3C,N/o2C$u!n/1-f/h,g2��M-f� 2 -0�C\

s : x ∈ R −→ 2x ∈ R9e� ∀y ∈ R, ∃x = y/2 ∈ R, s (x) = y
3�,I�

s
/o,g� 2+-I�C\

j5� ∀x ∈ R, ∀y ∈ R, x 6= y =⇒ 2x 6= 2y
3�,I�

s
/o,g� 2�!��¬-I�%�¬� 2�!%\

;+�
s
/h,H"Od�/ µ.!#$~-0/1� 243C,I/12C$u!q/y-f/h,g�%2+-0��"%2C6��%2�!u�Z-0�M�_�%2�! \

t : x ∈ | −→ 2x ∈ |9e�
1 ∈ | "M2C6 ∀x ∈ | , 2x 6= 1

3�,I�
t
/h,g2��M-f� 2+-I�C\

j5� ∀x ∈ | , ∀y ∈ | , x 6= y =⇒ 2x 6= 2y
3�,I�

t
/h,g�%2C!��¬-I�M�_�%2C!%\

;+�
t
/h,g2��%-a"�dC/ µ.!#$~-I/o�%2�3C,N/o2C$u!n/1-f/h,H2��M-H� 2 -0�C\
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