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275, 214 = 2 · 102 + 7 · 101 + 5 · 100+

+ 2 · 10−1 + 1 · 10−2 + 4 · 10−3
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����z8����w�£�����~��>u\~|�U��yU�|z�u\~���z\�4��t�w|�U�|z�t��¯y;w4z�ý��7¿âx�u\~%y�z\w»��~�©
��t���~��>u\w���~�£|~mx�~�z�z\~�y,~�u�t���w ��u\­ � sU~��(yU�|z�u\~C��z\�4��t�w|�U�|z�t��x�~�¨���t��|s;��}7��®�~�z�w;�(¬¼~�Î�~���y�}�w����(¥U�4s�z\�(ÿ ��w4x�u�zX�(~�x�u�~
yUz�w���~8��t��C~��>u�wU�
úq�|x�w wæ�>êU�C~�z�wæ��~8��t��m��}%x�~�¨��æ��w4��y;w>x�u\w ��w|��wU��y,w|z

~�Î�~���y�}�w
33, 2710

����~�£4~�©Êx�~�x�~�yU��zX��zL�4x
yU�|z�u\~�xLt��>u�~�t�zX�±~
��zX�|��t�w4�U��z\t��
~my�z\w���~���~�z0��w4z��m��}���~��>u�~m��w|�á����w|�»£|~�z\x\��w;�
��w|��wm��y�z\~�x�~��>uX�|��wC��w4x�~�Î�~���y�}�w4x��U�|xq¥U�4s�z\�4x¹þ�~0ÿU�â¿7�
x�~��4s�t������»{U�4x�uX�C�4��t���t�w|�U�|zÀ�4x¹��sU�4xÀyU��z�u�~8x�¾

33, 2710 = 3310 + 0, 2710

= 1000012 + 0, 0100010100011110101110 . . .2

= 100001, 0100010100011110101110 . . .2

R Sæikikj%Üél?ÝUTÁi�i�Ý¹l(j%f?l(ßhÞ�Ý¹f¯g�j

úâw4�Ux�t���~�z�~Às��¡�»ê���~�z\w
x
z\~�yUz�~8x�~��4uX�|��wÏ�U�Ï{U�4x�~

β
��V�sU�|}v©

� s�~�z � s�~hx�~�¨��LwLx�~�s�x�t�x�u�~����L��~h�»s���~�zX�|����w;� x y,w���~¯x�~�zz\~�yUz�~8x�~��4uX�|��wC���mx�~��|sUt��>u�~���w|z\�m��¾

x = ±

[

d1

β1
+

d2

β2
+ · · · +

d W
β W

]

· β X&Y[Z ¢�¦8§

w4�U��~
di

�-��w|�
i = 1, 2, . . . ,

u��Qx\��wm�»ê���~�z\w4x�t��>u�~�t�z\w4x���w4��©
u\t���w4x7�Uw0t��>u�~�z�£��|}�w

0 ≤ di ≤ β−1
�4¿$\�Ð/­�w0~�Î�y;w»~��>u\~���~



���������	��

�������������	������������
 �!�#"$�&%&�'��(���)����+*�,-��.�/�0	/�1�2 þ

β
~h~8x�uX�L��w|�>u�t����
�UwLt��4u\~�z\£���}�w��

≤
¿�\�Ð

≤
C-�Ox�~��;��w��¹w

}�t��Ct�u�~ht�����~�z�t�w|zÀ~
C?w�}�t���tvu\~%x�sUy;~�z�t�w|z8� ¬ £���}�w|z¹���4��w�y;w4z�¾
[

d1

β1
+

d2

β2
+ · · · +

d W
β W

]

­��X�;���m�|��w���~0°m¶�Ó;ÒüÔ ÄXÄ ¶q~À­���y;��z�u�~¹��w��»ê���~�z\w
x
� s�~¹z\~�©yUz�~8x�~��4uX�Ïw4x:x�~�sUx7�����4tvu\w4x:x�t��4��tv¥,����u\t�£4w4x��k¬ x�~�sC£��|}�w4z���~�£|~

¥,����z�~��4u\z�~Àû�~�¦4�$Ð�w|zk¥U����wÏ���;��t���~qukt��U��t������ � s;���>u�t����|��~��~%�����4tvu\w4x¹x�t��4��t�¥;����u�t�£|w4xÀ��wmx�t�x�u�~��m�C��~0z�~�y�z�~8x�~��>u\�|����w;�


���
������������¹~�y�z\~�x�~��>u\�|z�w�£���}�w|z0��~8��t����|}
31, 41510

�U�
�Uw�u\�4���|w¯�4}�w4{U��}Qz\~�y�z\~�x�~��>uX�|���hy;~�}���~ � s;�|���|w?¦4�

31, 41510 = 0, 31415 · 102

=

[

3

10
+

1

102
+

4

103
+

1

104
+

5

105

]

· 102

É�~�x�u�~%���|x�w¯t���~��>u\tv¥;����©Êx�~
β = 10

�»u����h~0¿$\�Ð��Íý��


���
������������¹~�y�z\~�x�~��>u\�|z�w��»ê���~�z\w�{�t��;��z\t�w
111012

�U�
��~8x��m����w|u\�|����w;�

111012 = 0, 11101 · 25

=

[

1

2
+

1

22
+

1

23
+

0

24
+

1

25

]

· 25

� � s�t$y;w���~�©«x�~0��¥Uz\�m��z � s�~|¾ β = 2
�»u�� ����¿�\�Ð�� ���


���
������������¹~�y�z\~�x�~��>u\�|z�w ��~�x���w �»ê���~�z\w �|�>u�~�z\t�w|z8�
�U�|��w>x

β = 2
�»u��¼¦�ûU���	�#©X¦ �h~
C
� ¦ ���

111012 = 0, 11101 · 25

= 0, 11101 · 21012 (510 = 1012)

=

[

1

2
+

1

22
+

1

23
+

0

24
+

1

25
+

+
0

26
+

0

27
+

0

28
+

0

29
+

0

210

]

· 21012

¿ x�u�~hu�t�y;w(��~h~�Î»~���y�}�w?��~%z\~�y�z\~�x�~��>u\�4���|w���w|�Á�»ê���~�z\w
��~(�����|t�u�w>x¯x�t��|��t�¥;����u�t�£|w>x0~�x�u�t�y�s�}��|��w�~(��w|�E}�t���t�u�~�x¯�m��©
Î�t���w(~�������t���w�yU�|z\�?w?~�Î�y;w»~��>u\~��U�?{;�|x�~¯t�}�s;x�u\z\����w4��w
w>x7�»ê���~�z\w4xâx��|w0z�~�y�z\~�x�~��>u\�4��w4x�~�� x�t�x�u\~��m�|xâ��t��4tvuX��t�x���É�w
~�Î�~���y�}�w%���>u�~�z�t�w|z�u\~��C©«x�~�¦�û0�����|t�u�w>x�~�x�y;~8��t�¥;���4��w4x�y;��zX�Ï�
�m�|�4u\t�x\x\����~¹ÿ%�����|t�u�w>x�yU��zX�Ïw0~�Î�y,w>~��>u�~|�7¬F~�Î�y;w»~��4u\~Ày;w>x�©
x�s�t � sU��u\z�w?�����4tvu\w4x���~�£»t���w?�|w4x�}�t��Ct�u�~8x�x�s�y,~�z\t�z�~¯t�����~�z�t�w|z��~C¿$\�Ð ¢�}�~��¯{�z\�|z�©Êx�~¯��~ � s�~ 1510 = 11112

�Oy,~�z��¤��®�~��U��w
� sU��u�z\w �����4tvu\w4xX§Õ�L��x�x�t��(�$u�~��¯©Êx�~
� x�~��|s�t��>u�~�z�~�y�z\~�x�~��>u\��©����wm��~m¦�ÿ¯{�t�u\xh¢�w|s �����|t�u�w>xÀ{�t��U��z\t�w>x\§�¾

¦4¦|¦8û�¦�û4û|û4û|û û�¦�ûU¦
É�w ~��>u\���>u\wU�O­���~8��~�x\x\��z\t�w(z�~�y�z\~�x�~��>u\�|z�uX���h{,­��áw4x�x�tv©

�;��t�x����m�m�|�4u\t�x\x\�m~h��w
~�Î�y;w»~��>u\~|��úâw|�»£4~��U��t�w4��w|s�©Êx�~ � s�~wm{Utvu�û���w4z�z\~�x�y,w|�U��~�z\�¯�C£@�|}�w4z�~8xqy;w>x�t�u�t�£|w>xÀ~Ïwm{Utvu%¦0x�~�zX�
�4x�x�w���t��|��wCyU�|z\�C£���}�w|z\~�xq��~��4��u\t�£4w4x��:��x\x�t�����wm�»ê���~�z\wC{Utv©
�;��z\t�w�¦|¦4¦�ûU¦�~�� s��m�C��� � s�t��;�C��~m¦�è¯{�tvu\~�x�x�~�zX��¾

û ¦4¦|¦�ûU¦�û4û|û|û4û û ûU¦�û�¦
¬#�m��t�w|zq�»ê���~�z\w � s�~�y,w»��~Ïx�~�zÀz\~�y�z\~�x�~��>u\�4��w%y,w|zÀ~�x�u\��m� � sUt��U����~�¦8è¯{UtvuXx¹­|¾

û ¦4¦|¦|¦4¦|¦4¦|¦|¦4¦ û ¦4¦|¦|¦
� s�~���w4z�z\~�x�y,w|�U��~Ï��wC£���}�w|zÀ��~���t��m��}Oþ>ý ��þ|è���Ð�w|z¹x�t���~�u\z�t����w���~��Uw|z¹£���}�w|z¹��~8��t����|}O~��>uX��wC­�©«þ>ý ��þ4è�� � s�~�­|¾

¦ ¦4¦|¦|¦4¦|¦4¦|¦|¦4¦ û ¦4¦|¦|¦
¬ £��|}�w4z���~���t��m��}OûC­%x�t���y�}�~�x���~��>u�~4¾

û û4û|û|û4û|û4û|û|û4û û û4û|û|û
�>�¯w�y�z\t��C~�t�z\wC�>êU�C~�z�w�y,w4x�tvu\t�£4w�­|¾

û ¦8û|û|û4û|û4û|û|û4û ¦ ¦4¦|¦|¦
� s�~Ï­Ïw¯£���}�w|zÀ��~8��t����|}Qû�� û|û|û4û�¦ �|ý � ���$¬ x�~��4s��U��w¯�>êU�C~�z�wy,w4x�t�u�t�£|w�z�~�y�z\~�x�~��>u\�4��why,w|z¹~8x�uX�¯�m� � sUt��U�C­4¾

û ¦8û|û|û4û|û4û|û|ûU¦ ¦ ¦4¦|¦|¦
� s�~�z\~�y�z\~�x�~��>uX�hw�£���}�w|z���~8��t��m��}Oû�� û|û4û|ûU¦ �|ý|ç �U�
���;��}�t�x\���U��w0~�x�u\�0x�~ ��� ª��;��t��0��~¹u�z\ª�x7�>êU�C~�z�w>x��4y;~�z\��~�{,~�©x�~ � s�~�s��m�Ì�m� � s�t��U�Ì~�}�~�u�z\Ø|��t���� ¢¤x�~�¨��Ì~�}��Ë����}���sU}��4��w|zX�w4s
��w4�CyUs�u\�4��w|zÕ§��U�|w%��w|�;x�~��|s�~�z\~�yUz�~8x�~��4uX��z�u\w»��w4x7w>x7�»ê�©

��~�z�w>x���~���t��m�|t�x¹~��Áx�~�s;x�z\~��|t�x�u�zX�|��w4z�~8x ~%yUz�w���~8x�x\�|��w|z\~�x��
��x�u�w¸�¤��®���w4� � s�~(�»ê���~�z\w4x � s�~?�;��w�x�~�¨��|�Ez�~�y�z�~8x�~��>u\��©��w4x���w4z�z\~�uX����~��>u�~4�¼ã�� ~�Î�~���y�}�wU¾Ëw �»ê���~�z\w ��~���t��m��}
ûU� û4û|û4û�¦�ÿ>þ|þ ���;��w¯u�~�� z�~�y�z\~�x�~��>u\�4����w¯�|��~ � s;�|���h~��¼s��m��m� � sUt��U�L��~
¦�è�{UtvuXx���ä�~�£»t���wL�mt�x�u�wU�,~�x�u�~h�>êU�C~�z�wm­�
��|z�©z\~���w|�U���4��w��¹yU�|z\�0wh£@�|}�w4zâûU� û4û|û|ûU¦ �4ý � �U� � sU~�­�why�z�t���~�t�z�w�»ê���~�z�wCy;w>x�t�u�t�£|w�z\~�y�z\~�x�~��>uX�@£|~�}*�
¿ x�u\������zX�|��u�~�z\��x�u\t����?��~L��� � s�t��;�|x0~�}�~�u�z\Ø|��t����4x��U��w z\~�©yUz�~8x�~��4uX��z\~�� ¥U~�}���~��>u�~qw4x$�>êU�C~�z�w>x$��~8��t��m��t�x$­q��w|�U��~���t����

��w|��w�¿7z\z\w���~q��z\z�~8��w|�U�U����~��>u�w;�O¿ x�u�~â~�z\z�w�y,w���~Àx�~�z$y�z\~�©
¨�s;��t���t��|}Q~��Á��y�}�t����|��º>~8x � s�~0�U~���~8x�x�t�u�~�� ��~�s��m�¯yUz�~8��t�x��|w�»s���­�z�t����¯z�t��|w4z�w>x��U�

����� 
���������������ã���yU�|z\å|�C~�u�z\w�{U�|x�u\�|�4u\~¹s�u�t�}�t�®8�|��w%y;��zX�
�@£��|}�t���z��Ly�z\~���t�x\��wL��~¯s���x�t�x�u�~����?��~hz\~�yUz�~8x�~��4uX�|����w�­¯w
�»ê���~�z�w0��~����|x\�|x���~���t��m�|t�x�~�Î���u\�4x:���Ï���|�>u�t�x�x\���k¿ x�u�~¹£���©
}�w|z�­â���4��w�y,~�}�w�£���}�w|zk��~���t��m�|}>��w�ê�}�u�t��Cw�{�t�u��������|�>u�t�x�x\���
��x�x�t��(¾

Ð��¹¿qú�� C ��¬
≤

1

β W
É��Ï�m� � s�t��U�Ï��~�¦�è�{�t�u\x¹¢ β = 2

~qu�� ¦8û4§���y�z\~���t�x\��w����
�m�|�4u\t�x\x\�0­Ï�U�hw4z\��~�� ��~

1

210 ≈ 10−3
�>w � s�~��U�¯þ¯�����4tvu\w4xx�t��|��t�¥;����u�t�£|w>xq��w|z\z�~�u�w>x��

��x\x�t����kz�~8x�x\��}�u\��©«x�~C��t���y;w4z�uXå���t���� ��~
��w|�U��~���~�z%w �»ê�©
��~�z�w���~¹�����|t�u�w4x:x�t��|��t�¥;����u�t�£|w>x���w|z\z�~�u�w4xk��w0x�t�x�u�~�������~Àz\~�©
yUz�~8x�~��4uX�|����w������m� � s�t��U� � s�~¹~�x�u\�0x�~��U��w0s�u�t�}�t�®��4�����k¿ x�u�~��w|���U~���t���~��>u�w�u\~�� �C¥U�U�|}�t����|��~h��~h���|z�����w����|w
����y�z\~�©
��t�x\��w ��w z\~�x�s�}�u\�4��w/w|{�u�t���wU�é¬áy�z\w|�4z\�|���±� x�~��|sUt�zL��w|t
~8x���z�t�u�w�~�� C���t�}��|{ ~ x�~�z\£|~Ly;��zX�¸���|}���s�}���zm�¸yUz�~8��t�x��|w���~
sU���C�m� � s�t��U�U¾
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ã¹u\t�}�t�®����;��w s�� ��w|��y�s�uX�|��w4z¸��w4� y�z\w���~8x�x\�|��w4z Ð�~���©
u\t�sU� � � �À��� �Ê�4u\~�}*��w�z�~8x�sU}vuX�|��wCw|{�u\t���w���w|t*¾

����A9�-�B032.' �C=56��9'%,��%=%D-=�'%D��9��,%8��9�%�9=9'
E-F%49�9;���G-'�#��-�
#9�H�I�����C2�@��
4�6���7%8C�.&����-�.�-�)7%8������������������������������������������.��(J�
��<9���-=
É�~8x�uX��x�t�u�sU�4���|wU��� � sU�|�>u�t����|��~À��~¹�����|t�u�w>xkx�t��|��t�¥;����u�t�£|w>x��w|z\z�~�u�w>xâ­�t��|sU�|}O��¦ ���

K Sæikikj l(ÝML�ikn(fONâßhÞ�Ý¹f¯g�j

C���w�~�z�z\w4x0yUz�w�£4~���t�~��>u�~8x%��� s�u�t�}�t�®��4����w���~Ly�z\w���~8x�x�w4x��»s�©
��­�z�t���w>x � s�~m��~�£|~�z�t�����x�~�z�t���¥U��t�u�w>x��Ow4s��¯s�t�u�w(�|zX���U��~8x��y;��zX�¯����~�u�~�z\��t��;�|���|w¯��~0sU�¼£���}�w|zÀ~ � sU~�x\��w¯u�z\s��U���|��w>x��¿âx�u\~�xÏy�z\w»��~�x\x�w>x�t���¥U��t�u�w>x�x\��w;�-��w|z\�m��}��C~��>u�~|�,sUx\�|��w>x��U�
�@£��|}�t��|����w¹��~7��sU�U��º»~�x$�m��u�~��m��u�t����4x$��w|��w�~�Î�y,w|��~��U��t��|����w;�
}�w|�>��z\tvu\��w4x��4��sU�U��º»~�x¹u�z\t��4w|��w4�C­�u�z\t����|x��4~��>u�z\~Ïw4s�u�zX�|x��

P Q i�jSR(ßUT%ß%oqp%j�l?Ý Sæikikj%Ü

¬Ï��w|z\z�~�� � sU���U��w±�U���q~��"s��m���m� � sUt��U�U�q����}���s�}�w4x � s�~~��»£|w|}�£|~���£���z\t��|xmw4y;~�z\�4��º»~�x�� É�~�x�u�~�x?���4x�w>x��¹�|��w|�Ux�~�}��U��©
x�~h��£4~�z\tv¥;����z�� � sU�|�4u\t��U�|��~0��~h�����4tvu\w4x�x�t��4��t�¥;����u�t�£|w4xÀ~%�w4z\��~��é��~0yUz�t�w|z\t��U�|��~ÏyU��zX�C�¯z\~��|}�t�®��4���|w¯��w>x¹����}���sU}�w>x��


���
����������UC»sUy;w4�U��whsU���¯�m� � s�t��U�h��w|� ÿ������4tvu\w4xqx�t���©�Utv¥;����u\t�£4w4x%~Lw4x%x�~��4s�t��>u\~�x%�»ê���~�z�w>x�¾
x1 = 0, 3491 · 104~

x2 = 0, 2345 · 100
��ä�~�x�~�¨���©Êx�~%~���~�u�sU�|z��|x�w|y,~�zX�|��º>~8x��|x

x�~��4s�t��4u\~�xÀw4y;~�z\�4��º»~�x�¾
(x2 + x1) − x1

~
x2 + (x1 − x1)

�

(x2 + x1) − x1 = (0, 2345 · 100 + 0, 3491 · 104) +

− 0, 3491 · 104

= 0, 3491 · 104
− 0, 3491 · 104 = 0

� x�~��|sU�U���Cw|y,~�zX�|����w¯x�~�z\t���¾

x2 + (x1 − x1) = 0, 2345 · 100 + (0, 3491 · 104 +

− 0, 3491 · 104)

= 0, 2345 · 100
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¦4��úâw|�»£|~�z�u\~�zqyU��zX����~���t��m��}*¾
¢¤�4§

101012¢�{;§
0, 10101012¢¤��§
1110012¢¤�U§
11011012¢�~8§
0, 101012¢ �\§
101, 11012

ý���úâw|�»£|~�z�u\~�zqyU��zX�C{�t��;��z\t�w;¾
¢¤�4§

2310¢�{;§
7710¢¤��§
361, 12510¢¤�U§
1410¢�~8§
136, 6562510¢ �\§
5, 1110

þU�¹ã��m�±�m� � s�t��U�±��~¸çÌ{UtvuXxLy,w4x\x�sUt β = 2
~

t = 3
�

ä�~�u�~�z\��t��;��z8¾
¢¤�4§ ¬é�m��t�w|z¯�>êU�C~�z�w � s�~Ly,w���~?x�~�z¯z�~�y�z�~8x�~��>u\�|��w�U�C�m� � s�t��U�U�
¢�{;§�� x�sU�Cy�z�~8��t�x��|wU�
¢¤��§ �¹~�y�z\~�x�~��>u\�|zâwm�»ê���~�z\w(¦ ��� ��ç¯��~8x�uX�¯�m� � sUt��U�U�

ÿ;��úâw|�Ux�t���~�zX���U��w���x�~��|s�t��>u�~�~ � sU�4���|wU¾

P =

∫ 1

4

0

~
x
2 �

x = 0, 2553074606

¬�{�u�~����U�¯wC�»ê���~�z�w���~������4tvu\w4x¹x�t��4��t�¥;����u�t�£|w4x ~�Î���u\w4x
� s;���U��w f(x) =

~
x
2 ­0x�s�{Ux�u�t�u�s�����wmy,w|z8¾

P6(x) = 1 + x2 +
x4

2!
+

x6

3!
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