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�� �� � ���
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HS = HS(−1) � �� � S �� �� �� ��E�
�� �� .	�� �

�	�

HS =
n

∑n

i=1

1

xi

=
n

1

x1

+
1

x2

+ · · · + 1

xn

.
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$ ��	���� S = {x1, . . . , xn}� ( �� ��� ��� � ���
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KS = HS(2) � �� � S ��E�
�� �� �� .	�� �	�

KS =

√

√

√

√

1

n

n
∑

i=1

x2
i =

√

x2
1 + x2

2 + · · · + x2
n

n
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� � � �� 
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�

B F	����	�� � ���
�� �
� � ���� �
� �� � �� �� r →
∞4

lim
r→∞

HS(r) = max(S).
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� � � �	�
�� � 	 �� � �
�� �

�� �
���
� � ���� �
� �� � �� �� r → −∞4

lim
r→−∞

HS(r) = min(S).
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S = {x1, . . . , xn}! "� 
���	 r1 �= 0# r2 �= 0# r1 < r2

��	���	 min(S) ≤ HS(r1) ≤ HS(r2) ≤ max(S)!
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� � �
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 �� ��	� �  	��	�  	� �� �� � ���
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� ��	� ���
�� �	� � ���
�	� � , �	� � �� � �	�	�


� �����%
��	��� �

������ �� "� 
���	 ���	�	��� r ��	���	 HS(−r) ≤
GS ≤ HS(r)!

�� 	�	� ��	��� � �� �	 � � �
�
�� �� � �� �
� �� � 	�
�

�
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$ ��	���� S ��
���


min(S) ≤ HS ≤ GS ≤ AS ≤ KS ≤ max(S).
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���� �
�� 700 ��� �

& 	��	� �� ��� �� �� �� �	�� �� �	�
�� �
���� �

��� ��

�� � �� 4 � ��
� ��� � �� 800� ���
�� 950� � ���%


�� 980 ��� � @ 	�
����
� 	��� � �� � � �	�� %
���


� � 
� � 	  � 	�� � � 
���� �

��� �)	����� �� 	 �� ���

�� �
�� �� �	�� 	�� ��	���� � 	���� 	 �� � �
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�
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���� �� � �� �� �	 �� �� ���	��  � 	����	�
���
�	�

�� 	 100 ��� > 
���
 ���	� � ��� �� 150�� 
���

�
 ���%�� � ��� � 30 ��� ��� ��� �	�� �� 
���

� 	���� 	 �	�
�
�� 	 700 + 100 + 150 + 30 = 980

��� �7�	 � � �� � 
�� � 	��	�
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	 � �	� ���� �� 	�

�� � �
���� �

��� � ��� ���	��	�
� �
� 	 � �
�� ��
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� ���
��� �� �	 �� �	 �� �	 � � 	 ���
�� � ���� 	� �� ��

�� �	 �� 
���� �� � �� � 	��
�	� �� �� �����	� �� ��
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���� �� ����, �	 �� �	 �� 	���� � ��
���	 ��� ��
����
�

�� �	�
� ��%
� �
�� ��
�� � ���
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�� � �� �	 �� � ���

����� 	 ��	���� 100�150 
30 � � � 	 ����
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���
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���
� � ����
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�
��	�n �� �	 �� ��
���


700 + n + n + n = 980��	�
�
�
� � 	 3n = 280�

��� n ≈ 93.33� � �	 �� � �� �	 � �
�� ��
��� � ���
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�
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��%� ���� � �� �� � ���$	��� �� ���
� 	� �	�� � �� ���

� ���	 � )	� �	�� � �� �	�
� � 
���� � 	��%� ��  � ��

�	� � ��� � �� � 700 �� 800 ���  � � 	���� 	 
��

�� ��� �
�	�
� ��%
.	�� � p1 =
K

P
− 1����� �� K

�	�� � � P � �� �� 
���� � !�	�� �� � 	� �	�� � p1 =
8

7
− 1 =

1

7
�� �	 �� 	�� �
�
�� 0.1429���� 14.29%�

)	� �	�� � � 	�� � �� 
���� � P1 = 800 �� K2 = 950

�� p2 =
19

16
− 1 =

3

16
= 0.1875����18.75%�& �

�))
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��� ��p3 =
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95
− 1 =

3

95
�	�� �
�
�� 3.16%�)	� �

������ 
��� �980 ���  � 	���� 	 
� � 	����� �700

���  �	�
�
.	�� �	� 700c1c2c3 = 980�, �	 �� �	

�� � � � �� �� �
� � ��� �� � �	� ����
� �
�� � �
����; � 	

��� �
� �� �
	� 	�
$ ��	���� c1�c2 
c3 ����
� 	 �� � 
�

���
�
����
� ��	��� c ��	�
� �� �� �� �� 	 c − 1�

� ���� �� ���� � �	� ���� �� �
�� � �
���� �� ���
� 	� �	�

�� � �� 	 � 	���� 	 �	�
�

� .	�� �� c1c2c3 = c3�( � �

�� 
��� �
� 	 ���%
�	�
�����	�
�� � 	 c = 3
√

c1c2c3�

� �	 �� � �� �	 ��	� ���
�� �� � ���
�� ��	���� c1�c2


c3� + 	�
� 	 �� �	 �� c = 3

√

14 896

10 640
= 3

√

7

5
� ���

c ≈ 1.1187 � � �� � �	� ����
� 	� �	�� ��	��	� �	 � �
�

�� � � 
���� p ≈ 11.87%� A � �	 � � � 	��� � �	����
�


�� �	 �� � � �� 700·c·c·c = 700c3 = 700· 7
5

= 980�

������� �� )�	� � ��� �� 	 � 	� �  	��
� ��� ���

	��� � V1 = 216 � 3 � � � ��� �
� � � a = 18 � �

b = 4 � �c = 3 � � �?��
� 	 �� � �� �
�
�	� � 	�

� �  	��
� �	�� �	�� %� � � ����� �� �
����� �	

� �	�	 �	�� �� 	 
� �� �� �� ���� 	����
�
���
� � ��� �

�
� d �	��� ( � �	 �� 	��� � ��� ��� ��E�
�� �

.	�� �	� V1 = abc� � 	��� � �	�� V2 = d3�

�� �	 �� 	�
�
�� �	 � ��� �
 d �	�� � 	���� 	 �	�
�


��	� ���
�� �	� � ���
�	� � ��� �
� a�b 
c ��� ��� 4

d = 3
√

abc = 3
√

216 = 6 � �!�
��	 � � ����� � �� 
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� � � �� �� ���

�
�
�	� ��� � �� ���%
� � � �� ��� ��� �� �	 �� �	�
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� 	 �� �� � �� S = {x1, . . . , xn} �� �
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���
x1 < x2 < . . . < xn� 	��	� �	

max(S) = xn� + �
� � � 	 �	�	� 
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��	� ���
�� � � ���
� ��� �	��	�� �
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1
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i=1 (xr
i ln xi)

1

n
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i=1 xr
i
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���
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x1
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xn

)r
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�	��� � � � 	� �� �
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xn
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���
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ln xn

1

n
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�
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���
�
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�
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�
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r
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1

n

n
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i
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r
·
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1
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∑
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i
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�	�� � � � � �	�	�
� �� �	��	 
�� −r�

������������ �������� )	�� ��
� 	 �� �	 �� 
� �
�

GS = lim
r→0

(

1

n

n
∑

i=1

xr
i

)
1
r

= n

√

√

√
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∏
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∏
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���	� � ��� � ��� ��
�
� � 	 � �	� ����
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