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1 "23 4"'ก&0�%'/!5     15,8,   29,17,   29.2,   2.8, 8,10, 10,36, 10,14, 1,35, 
  ���1$
6�0"���     19,34   38,34   40,28   15,38 18,37 37,40 35,40 19,39 

2 "23 4"'ก&0�%'/!5       10,1,   35,30,   5,35,   8,10, 13,29 13,10 26,39, 
  ������1$
6�0"���       29,35   13,2   14,2   19,35 10,18 29,14 1,40 

3 $% �* %&0�%'/!5 8,15,       15,17,   7,17,   13,4, 17,10, 1,8, 1,8, 1,8, 
  ���1$
6�0"��� 29,4       4   4,35   8 4 35 10,29 15,34 

4 $% �* %&0�%'/!5   35,28,       17,7,   35,8,   1,14, 13,14, 39,37, 

  ������1$
6�0"���   40,29       40,40   2,14   
28,10 

35 15,7 35 

5 �62"���&0�%'/!5 2,17,   14,15,       7,14,   29,30, 19,30, 10,15, 5,34, 11,2, 
  ���1$
6�0"��� 29,4   18,4       17,4   4,34 35,2 36,28 39,4 13,39 

6 �62"���&0�%'/!5   30,2,   26,7,           1,18, 10,15,   

  ������1$
6�0"���   14,18   9,39           35,36 36,37   
2,38 

7 ��7� /�&0�%'/!5 2,26,   1,7,   1,7,       29,4, 15,35, 6,35, 1,15, 28,10, 
  ���1$
6�0"��� 29,40   4,35   4,17       38,34 36,37 36,37 29,4 1,39 

8 ��7� /�&0�%'/!5   35,10, 19,14 35,8,           2,18, 34,28, 

  ������1$
6�0"���   19,14   2,14           37 
24,35 7,2,35 

35,40 

9 $% �1�8% 2,28,   13,14,   29,30,   7,29,     13,28, 6,18, 35,15, 28,33, 
    13,38   8   34   34     15,19 38,40 18,34 1,18 

10 )�� 8,1, 18,13, 17,19, 19,10, 1,18, 15,9, 2,36, 13,28,   18,21, 10,35, 35,10, 

    37,18 1,28 9,36 
28,10 

15 36,37 12,37 18,37 15,12   11 40,34 21 

11 $% �/�� )��('" 10,36, 13,29, 35,10, 35,1, 10,15, 10,15, 6,35, 6,35, 36,35,   35,4, 35,33, 

    37,40 10,18 36 14,16 36,25 35,37 10 
35,24 

36 21   15,10 2,40 

12 �9��� � 8,10, 15,10, 39,34, 13,14, 5,34,   14,4, 7,2, 35,15, 35,10, 34,15,   33,1, 
    29,40 26,3 5,4 10,7 4,10   15,22 35 34,18 37,40 10,14   18,4 

13 $% �1:!�*�&0�%'/!5 21,35 26,39, 13,15, 2,11, 28,10, 34,28, 33,15, 10,35, 2,35, 22,1,   

    2,39 1,40 1,28 
37 

13 
39 

19,39 35,40 28,18 21,16 40 18,4   

14 $% �)&8�)�� 1,8, 40,26, 1,15, 15,14, 3,34, 9,40, 10,15, 9,14, 8,13, 10,18, 10,3, 10,30, 13,17, 
    40,15 27,1 8,35 28,26 40,29 28 14,7 17,15 26,14 3,14 18,40 35,40 35 

15 $% ��"� "&0� 19,5,   2,19,   3,17,   10,2,   3,35, 19,2, 19,3, 14,26, 13,3, 
  %'/!5���1$
6�0"��� 34,31   9   19   19,30   5 16 27 28,25 35 

16 $% ��"� "&0�   6,27,   1,10,       35,34,         39,3 
  %'/!5������1$
6�0"���   19,16   35       38         35,23 

17 05.4=9�7 36,22, 22,35, 15,19, 15,19, 3,35, 35,38 34,39 35,6, 2,28, 35,10, 35,39, 14,22, 1,35, 
    6,38 32 9 9 39,18   40,18 4 36,30 3,21 19,2 19,32 32 

18 $% �:%� � 19,1, 2,35, 19,32,   19,32   2,13,   10,10, 26,19,   32,3, 

    32 32 16   26   10   19 6   
32,30 

27 

19 �
'�� "���>?+ก'� 12,18,     15,19,   35,13,   8,15, 16,26, 23,14, 12,2, 19,13, 

  %'/!5���1$
6�0"��� 28,31   
12,28 

  25   18   35 21,2 25 29 17,24 

20 �
'�� "���>?+ก'�   19,9,                   27,4, 

  %'/!5������1$
6�0"���   6,27               
36,37 

    29,18 
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1 "23 4"'ก&0�%'/!5 28,27, 5,34,   6,20, 19,1, 35,12,   12,36, 6,2, 5,35, 10,24, 10,35, 3,26, 
  ���1$
6�0"��� 18,40 31,35   4,38 32 34,31   18,31 34,19 3,31 35 20,28 18,31 

2 "23 4"'ก&0�%'/!5 28,2,   2,27, 29,19, 19,32,   18,19, 15,19, 18,19, 5,8, 10,15, 10,20, 19,6, 
  ������1$
6�0"��� 10,27   19,6 32,22 35   28,1 18,22 28,15 13,30 35 35,26 18,26 

3 $% �* %&0�%'/!5 8,35,   10,15, 8,35,   7,2, 4,29, 15,2, 

  ���1$
6�0"��� 29,34 
19 

  19 
32 

24   
1,35 

35,39 23,10 
1,24 

29 
29,35 

4 $% �* %&0�%'/!5 15,14,   1,40, 3,35,     10,28, 30,29,   

  ������1$
6�0"��� 28,26   35 38,18 
3,25 

    
12,8 6,28 

24,35 
24,26 

14   

5 �62"���&0�%'/!5 3,15,   2,15, 15,32,   19,10, 15,17, 10,35, 29,30, 

  ���1$
6�0"��� 40,14 
6,3 

  16 19,13 
19,32 

  32,18 30,26 2,39 
30,26 26,4 

6,13 

6 �62"���&0�%'/!5   2,10, 35,39,       17,32 17,7, 10,14, 10,35, 2,18, 

  ������1$
6�0"��� 
40 

  19,30 38         30 19,39 
2.22 

4,18 40,4 

7 ��7� /�&0�%'/!5 9,14, 6,35,4   34,39 2,13,   35,6, 7,15, 36,39,   2,6, 29,30, 

  ���1$
6�0"��� 15,7     10,18 10 
35 

  13,18 13,16 34,10   34,10 7 

8 ��7� /�&0�%'/!5 9,14,   35,34, 35,6,       30,6   10,39,   35,16, 

  ������1$
6�0"��� 17,15   38 4           35,34   32,18 
35,3 

9 $% �1�8% 8,3, 3,19,   28,30, 10,13, 8,15,   19,35, 14,20, 10,13,   18,19, 

    26,14 35,5   36,2 19 35,38   38,2 19,35 28,38 
13,26 

  29,38 

10 )�� 35,10, 19,2   35,10,   19,17, 1,16, 19,35, 8,35,   10,37, 14,29, 

    14,27     21   10 36,37 18,37 
14,15 

40,5   36 18,36 

11 $% �/�� )��('" 9,18, 19,3,   35,39,   14,24,   10,35, 2,36, 10,36,   37,36, 10,14, 
    3,40 27   19,2   10,37   14 25 3,37   4 36 

12 �9��� � 30,14, 14,26,   22,14, 13,15, 2,6,   4,6, 35,29,   14,10, 

    10,40 9,25   19,32 32 34,14   2 
14 

3,5   34,17 
36,22 

13 $% �1:!�*�&0�%'/!5 17,9, 13,27, 39,3, 35,1, 32,3, 13,19 27,4, 32,35, 14,2, 2,14,   15,32, 

    15 10,35 35,23 32 27,15   29,18 27,31 39,6 30,40   
35,27 

35 

14 $% �)&8�)��   27,3,   30,10, 19,35, 10,26, 35,28,   29,3, 29,10, 

      26   40 
35,19 

10 
35 

35,28 
35 

31,40   28,10 27 

15 $% ��"� "&0� 27,3     19,35, 2,19, 28.6   19,10,   28,27, 20,10, 3,35, 

  %'/!5���1$
6�0"��� 10     39 4,35 35,18   35,38   3,18 
10 

28,18 10,40 

16 $% ��"� "&0�       19,18,         27,16, 28,20, 3,35, 

  %'/!5������1$
6�0"���       36,40       
16 

  18,38 
10 

10,16 31 

17 05.4=9�7 10,30, 19,13, 19,18,   32,30, 19,15,   2,14, 21,17, 21,36,   35,28, 3,17, 
    22,40 39 36,40   21,16 3,17   17,25 35,38 29,31   21,18 30,39 

18 $% �:%� � 2,19,   32,35,   32,1, 32,35, 19,16, 19,1, 

    
35,19 

6   19   19 1,15 
32 

1,6 
13,1 1,6 

26,17 
1,19 

19 �
'�� "���>?+ก'� 5,19, 28,35,   19,24, 2,15,     6,19, 12,22, 35,24,   35,38, 34,23, 
  %'/!5���1$
6�0"��� 9,35 6,18   3,14 19     37,18 15,24 18,5   19,18 16,18 

20 �
'�� "���>?+ก'�       19,2,         28,27,     3,35, 

  %'/!5������1$
6�0"��� 
35 

      35,32         18,31     31 
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1 "23 4"'ก&0�%'/!5 3,11, 28,27, 28,35, 22,21, 22,35, 27,28, 35,3, 2,27, 29,5, 26,30, 28,29, 26,35, 35,3, 
  ���1$
6�0"��� 1,27 35,26 26,18 18,27 31,39 1,36 2,24 28,11 15,8 36,34 26,32 18,19 24,37 

2 "23 4"'ก&0�%'/!5 10,28, 18,26, 10,1, 2,19, 35,22, 28,1, 6,13, 2,27, 19,15, 1,10, 25,28, 2,26, 1,28, 
  ������1$
6�0"��� 8,3 28 35,17 22,37 1,39 9 1,32 28,11 29 26,39 17,15 35 15,35 

3 $% �* %&0�%'/!5 10,14 28,32, 10,28, 1,15, 1,29, 15,29, 1,28, 14,15, 1,19, 35,1, 17,24, 14,4, 

  ���1$
6�0"��� 29,40 4 29,37 17,24 
17,15 

17 35,4 10 1,16 26,24 26,24 26,16 28,29 

4 $% �* %&0�%'/!5 15,29, 32,28, 2,32,   15,17, 2,25   30,14, 

  ������1$
6�0"��� 28 3 10 
1,18 

  27   
3 1,35 1,26 26 

  7,26 

5 �62"���&0�%'/!5 26,28, 22,33, 17,2, 13,1, 15,17, 15,13, 14,1, 2,36, 14,30, 10,26, 

  ���1$
6�0"��� 
29,9 

32,3 
2,32 

28,1 18,39 26,24 13,16 10,1 
15,30 

13 26,18 28,23 34,2 

6 �62"���&0�%'/!5 32,35, 26,28, 2,29, 27,2, 22,1, 16,4 1,18, 2,35, 10,15, 

  ������1$
6�0"��� 40,4 32,3 18,36 39,35 40 
40,16 

  
16 15,16 

36 30,18 
23 

17,7 

7 ��7� /�&0�%'/!5 14,1, 25,26, 25,28 22,21, 17,2, 29,1, 15,13, 29,26, 35,34, 10,6, 

  ���1$
6�0"��� 40,11 28 2,16 27,35 40,1 40 30,12 
10 15,29 26,1 

4 16,24 2,34 

8 ��7� /�&0�%'/!5 2,35,   35,10, 34,39, 30,18,     2,17,   35,37, 

  ������1$
6�0"��� 16   25 19,27 35,4 
35 

  
1 

  
1,31 

26   10,2 

9 $% �1�8% 11,35, 28,32, 10,28, 1,28, 2,24, 35,13, 32,28, 34,2, 15,10, 10,28, 3,34,   

    27,28 1,24 32,25 35,23 35,21 8,1 13,12 28,27 26 4,34 27,16 
10,18 

  

10 )�� 3,35, 35,10, 28,29, 1,35, 13,3, 15,37, 1,28, 15,1, 15,17, 26,35, 36,37, 3,28, 

    13,21 23,24 37,36 40,18 36,24 18,1 3,25 11 18,20 11,18 10,19 
2,35 

35,37 

11 $% �/�� )��('" 10,13, 6,28,  22,2, 2,33, 19,1, 2,36, 10,14, 

     19,35 25 
3,35 

37 27,18 
11 11 2 35 

35 37 
35,24 

35,37 

12 �9��� � 10,40, 28,32, 32,30, 22,1, 32,15, 35,15, 2,13, 1,15, 16,29, 15,13, 15,1, 17,26, 

    16 1 40 2,35 
35,1 

26 26 1 29 1,28 39 32 34,10 

13 $% �1:!�*�&0�   35,24, 35,40, 32,35, 32,35, 2,35, 35,30, 2,35, 35,22, 1,8, 23,35, 

   %'/!5   
13 18 

30,18 27,39 30 30 10,16 34,2 22,26 39,23 35 40,3 

14 $% �)&8�)�� 3,27, 3,27 18,35, 15,35, 32,40, 32,40, 27,11, 15,3, 2,13, 27,3, 29,35, 

    
11,3 

16   37,1 22,2 28,2 28,2 3 32 28 15,40 
15 

10,14 

15 $% ��"� "&0� 11,2, 3,27, 22,15, 21,39, 29,10, 1,35, 10,4, 19,29, 35,17, 

  %'/!5���1$
6�0"��� 13 
3 

16,40 33,28 16,22 
12,27 12,27 

27 13 29,15 39,35 
6,10 

14,19 

16 $% ��"� "&0� 34,27, 10,26,   17,1,   25,35, 10,20, 

  %'/!5������1$
6�0"��� 6,40 24   40,33 
22 1 1 1 2 

  6,35 
1 

16,38 

17 05.4=9�7 19,35, 32,19, 22,33, 22,35, 4,10, 2,18, 2,17, 3,27, 26,2, 15,28, 

    3,10 24 
24 

35,2 2,24 
26,27 26,27 

16 27 16 35,31 19,16 35 

18 $% �:%� �   11,15, 35,19, 28,26, 28,26, 15,17, 15,1, 6,32, 2,26, 2,25, 

      32 
3,32 15,19 

32,39 19 19 13,16 1,19 13 
32,15 

10 16 

19 �
'�� "���>?+ก'� 19,21, 3,1,   1,35, 2,35, 1,15, 15,17, 2,29, 12,28, 

  %'/!5���1$
6�0"��� 11,27 32   6,27 6 
19,35 19,35 

17,28 13,16 27,28 
35,38 32,2 

35 

20 ������	
��
��ก�� 10,36,     10,2, 19,22,           19,35,   

  �����
�����������	
�� 23     22,37 18           16,25   
1,6 

52 
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21 ก3 
'� (power) 8,36, 19,26, 1,10,   19,38 17,32, 35,6, 30,6, 15,35, 26,2, 22,10, 29,14, 35,32, 

    38,31 17,27 35,27     13,38 38 25 2 36,35 35 2,40 15,31 

22 ก �:72"1�
60� 15,6, 19,6, 7,2, 6,38, 15,26, 17,7, 7,18, 16,35,     14,2, 

   �
'�� " 19,28 18,9 6,13 7 17,30 30,18 23 
7 

38 
36,38 

    39,6 

23 ก �:72"1�
60�:: � 35,6, 35,6, 14,29, 10,28, 35,2, 10,18, 1,28, 3,39, 10,13, 14,15, 3,36, 29,35, 2,14, 

    23,40 22,32 10,39 24 10,31 39,31 30,36 18,31 28,38 18,40 37,10 3,5 30,40 

24 ก �:9E1:�*&+0�9
 10,24, 10,35,           

  &� %: � 35 5 
1,26 26 30,26 30,16 

  
2,22 26,32 

        

25 ก �:72"1�
60�1%
  10,20, 10,20, 15,2, 30,24, 26,4, 10,35, 2,5, 35,16,   10,37, 37,36, 4,10, 35,3, 

    37,35 26,5 29 14,5 5,16 17,4 34,10 32,18   36,5 4 34,17 22,5 

26 ��7� .&0�: � 35,6, 27,26, 29,14,   15,14, 2,18, 15,20,   35,29, 35,14, 10,36, 15,2, 

    18,31 18,35 35,18   29 40,4 29   34,28 3 14,3 
35,14 

17,40 

27 $% �"� 1?6�0!60 3,8, 3,10, 15,9, 15,29, 17,10, 32,35, 3,10, 2,35, 21,35, 8,28, 10,24, 35,1,   

    10,40 8,28 14,4 28,11 14,16 40,4 14,24 24 11,28 10,3 35,19 16,11   

28 $% �)��"*3 &0� 32,35, 28,35, 28,26, 32,28, 26,28, 26,28, 32,13,   28,13, 6,28, 6,28, 32,35, 

  ก �%'( 26,28 25,26 5,16 3,16 32,3 32,3 6   32,24 
32,2 

32 32 13 

29 $% �)��"*3 &0� 28,32, 28,35, 10,28, 2,32, 28,33, 2,29, 32,28, 25,10, 10,28, 28,19, 32,30, 

  ก �	
7/ 13,18 27,9 29,37 10 29,32 18,36 2 35 32 34,36 
3,35 

40 
30,18 

30 �FGG'*���1�H"I�-����� 22,21, 2,22, 17,1, 22,1, 27,2, 22,23, 34,39, 21,22, 13,35, 22,2, 22,1, 35,24, 

  /�0%'/!5 27,39 13,24 39,4 
1,18 

33,28 39,35 37,35 19,27 35,28 39,18 37 3,35 30,18 

31 	
ก�
�����1�H" 19,22, 35,22, 17,15,   17,2, 22,1, 17,2, 30,18, 35,28, 35,28, 2,33, 35,40, 

   I�- 15,39 1,39 16,22   18,39 40 40 35,4 3,23 1,40 27,18 
35,1 

27,39 

32 $% �: � �!>" 28,29 1,27, 1,29, 15,17, 13,1, 13,29, 35,13, 35,19, 1,28, 11,13, 

  ก �	
7/�(+ 15,16 36,13 13,17 27 26,12 
16,40 

1,40 
35 

8,1 
35,12 

1,37 13,27 1 

33 $% �:
(%ก>"ก � 25,2, 6,13, 1,17,   1,17, 18,16, 1,16, 4,18, 18,13, 28,13, 2,32, 15,34, 32,35, 

  >?+� " 13,15 1,25 13,12   13,16 15,39 35,15 39,31 34 35 12 29,28 30 

34 $% �: � �!>" 2,27, 2,27, 1,28, 3,18, 15,13, 25,2, 1,11, 1,13, 

  ก �J�0�)J� 35,11 35,11 10,25 31 32 
16,25 

35,11 
1 34,9 

10 
13 

2,4 
2,35 

35 $% �: � �!>" 1,6, 19,15, 35,1, 1,35, 35,30, 15,35,   35,10, 15,17, 15,37, 35,30, 

  ก ���'�1�
��*" 15,8 29,16 29,2 16 29,7 
15,16 

29   14 20 
35,16 

1,8 14 

36 $% �J'�J+0"&0� 26,30, 2,36, 1,19, 14,1, 34,25, 34,10, 18,1, 29,13, 2,22, 

  05�ก�.K 34,36 35,39 26,24 
26 

13,16 
6,36 

6 
1,16 

28 
26,16 

35 28,15 17,19 

37 $% �J'�J+0"&0� 27,26, 6,13, 16,17, 2,13, 2,39, 29,1, 2,18, 3,4, 36,28, 35,36, 27,13, 11,22, 

  ก �$%�$5� 28,13 28,1 26,24 
26 

15,17 30,16 4,16 26,31 16,35 40,19 37,32 1,39 39,30 

38 �
('�ก �1�H"�
�� 28,26, 28,26, 14,13, 17,14,   35,13,   15,32, 

  0'/I"�'/7 18,35 35,10 17,28 
23 

13   16   
28,10 2,35 13,35 

1,13 
18,1 

39 	
	
7/ 35,29, 28,27, 18,4 30,7, 10,26, 10,35, 2,6, 35,37,   28,15, 10,37, 14,10, 35,3, 

    24,37 15,3 28,38 14,26 34,31 17,7 34,10 10,2   10,36 14 34,40 22,39 
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���������������������� (	"$) 
	
ก�
�������� 14 15 16 17 18 19 20 21 22 23 24 25 26 

����� �!"  
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'ก-.
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��
 

$%
 �
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0�

%'/
!5�
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$%
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"&
0�

%'/
!5�

����
�

1$

6�0

"�
�� 

05.
4=

9�7 

$%
 �
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� �
 

�

'��
 "

���>
?+ก

'�%
'/!

5
1$

6�0

"�
�� 

�

'��
 "

���>
?+ก

'�%
'/!

5����
��

1$

6�0

"�
�� 

ก3 

'�

 (p
ow

er
) 

ก 
�:

72"1
�


60�
�


'��
 "

 

ก 
�:

72"1
�


60�
::

 �
 

ก 
�:

9E
1:
�*&

+0�
9
&

� %
: 

� 

ก 
�:

72"1
�


60�
1%


  

��
7� 

.
&0

�:
: 

� 

21 ก3 
'� (power) 26,10, 19,35, 2,14, 16,6, 16,6,     10,35, 28,27, 35,20, 4,34, 

    28 10,38 
16 

17,25 19 19,37     38 18,38 
10,19 

10,6 19 

22 ก �:72"1�
60�     19,38, 1,13,       35,27, 10,18, 7,18, 

   �
'�� " 
26 

    7 32,15     
3,38 

  2,37 
19,10 

32,7 25 

23 ก �:72"1�
60�:: � 35,28, 28,27, 27,16, 21,36, 1,6, 35,18, 28,27, 28,27, 35,27,     15,18, 6,3, 
    31,40 3,18 18,38 39,31 13 24,5 12,31 18,38 2,31     35,10 10,24 

24 ก �:9E1:�*&+0�9
             24,26, 24,28, 

  &� %: �   
10 10 

  
19 

    
10,19 19,10 

    28,32 35 

25 ก �:72"1�
60�1%
  29,3, 20,10, 28,20, 35,29, 1,19, 35,38, 35,20, 10,5, 35,18, 24,26,   35,38, 

    28,18 28,18 10,16 21,18 26,17 19,18 
1 

10,6 18,32 10,39 28,32   18,16 

26 ��7� .&0�: � 14,35, 3,35, 3,35, 3,17,   34,29, 3,35, 7,18, 6,3, 24,28, 35,38,   

    34,10 10,40 31 39   16,18 31 
35 

25 10,24 35 18,16   

27 $% �"� 1?6�0!60 2,35, 34,27, 3,35, 11,32, 21,11, 21,11, 10,11, 10,35, 10,30, 21,28, 

    
11,28 

3,25 6,40 10 13 27,19 
36,23 

26,31 35 29,39 
10,28 

4 40,3 

28 $% �)��"*3 &0� 28,6, 28,6, 10,26, 6,19, 6,1, 3,6,   3,6, 26,32, 10,16,   24,34, 2,6, 
  ก �%'( 32 32 24 28,24 32 32   32 27 31,28   28,32 32 

29 $% �)��"*3 &0� 3,27,     13,32, 35,31,   32,26, 

  ก �	
7/ 
3,27 

40   
19,26 3,32 32,2 

  
32,2 

2 10,24   28,18 
32,30 

30 �FGG'*���1�H"I�-����� 18,35, 22,15, 17,1, 22,33, 1,19, 1,24, 10,2,, 19,22, 21,22, 33,22, 22,10, 35,18, 35,33, 
  /�0%'/!5 37,1 33,28 40,33 35,2 32,13 6,27 22,37 31,2 35,2 19,40 2 34 29,31 

31 	
ก�
�����1�H" 15,35, 15,22, 21,39, 22,35, 19,24, 2,35, 19,22, 2,35, 21,35, 10,1, 10,21, 3,24, 

   I�- 22,2 33,31 16,22 2,24 39,32 6 18 18 2,22 34 29 
1,22 

39,1 

32 $% �: � �!>" 1,3, 27,1, 27,26, 28,24, 28,26, 27,1 15,34, 32,24, 35,28, 35,23, 

  ก �	
7/�(+ 10,32 4 
35,16 

18 27,1 27,1 
1,4 

12,24 
19,35 

33 18,16 34,4 1,24 

33 $% �:
(%ก>"ก � 32,40, 29,3, 1,16, 26,27, 13,17, 1,13,   35,34, 2,19, 28,32, 4,10, 4,28, 

  >?+� " 3,28 8,25 25 13 1,24 24   2,10 13 2,24 27,22 10,34 
12,35 

34 $% �: � �!>" 11,1, 11,29, 15,1, 15,1,   15,10, 15,1, 2,35,   32,1, 2,28, 

  ก �J�0�)J� 2,9 28,27 
1 4,10 

13 28,16   32,2 32,19 34,27   10,25 10,25 

35 $% �: � �!>" 35,3, 13,1, 27,2, 6,22, 19,35,   19,1, 18,15, 15,10,   3,35, 

  ก ���'�1�
��*" 32,6 35 
2,16 

3,35 26,1 29,13   29 1 2,13   
35,28 

15 

36 $% �J'�J+0"&0� 2,13, 10,4,   2,17, 24,17, 27,2,   20,19, 10,35, 35,10,   13,3, 

  05�ก�.K 28 28,15   13 13 29,28   30,34 13,2 28,29   
6,29 

27,10 

37 $% �J'�J+0"&0� 27,3, 19,29, 25,24, 3,27, 2,24, 19,35, 19,1, 35,3, 1,13, 35,33, 18,28, 3,27, 

  ก �$%�$5� 15,28 39,25 6,35 35,16 26 
35,38 

16 16,10 15,19 10,24 27,22 32,9 29,18 

38 �
('�ก �1�H"�
��   26,2, 8,32, 2,32,   28,2, 35,10 24,28, 

  0'/I"�'/7 
25,13 6,9 

  19 19 13   27 
23,28 

18,5 
35,33 

35,30 
35,13 

39 	
	
7/ 29,28, 35,10, 20,10, 35,21, 35,21, 35,10, 1 35,20, 28,10, 28,10, 13,15,   35,38 
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/ � ���� 1  / � �$% �&'()*+�� �1�$"7$ (/�0) 
	
ก�
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�
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 �
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ก 
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 �
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.
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 �

J'�
J+0
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0�

ก 
�

$%
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5� 

�

('�

ก 
�1�

H"�

�

�
0'/
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�'/

7 

	

	


7/ 

21 ก3 
'� (power) 19,24, 32,15, 19,22, 2,35, 26,10, 26,35, 35,2, 19,17, 20,19, 19,35, 28,2, 28,35, 

    26,31 2 
32,2 

31,2 18 34 10 10,34 34 30,34 16 17 34 

22 ก �:72"1�
60� 11,10,   21,22, 21,35,   35,22,   35,3, 28,10, 

   �
'�� " 35 
32 

  35,2 2,22   1 
2,19 

  
7,23 

15,23 
2 

29,35 

23 ก �:72"1�
60�:: � 10,29, 16,34, 35,10, 33,22, 10,1, 15,34, 32,28, 2,35, 15,10, 35,10, 35,18, 35,10, 28,35, 
    39,35 31,28 24,31 30,40 34,29 33 2,24 34,27 2 28,24 10,13 18 10,23 

24 ก �:9E1:�*&+0�9
 10,28,     22,10, 10,21,       35,33 35 13,23, 

  &� %: � 23     1 22 
32 27,22 

      18,28,   15 

25 ก �:72"1�
60�1%
  10,30, 24,34, 24,26, 35,18, 35,22, 35,28, 4,28, 24,28,   

    4 28,32 28,18 34 18,39 34,4 10,34 
32,1,10 35,28 6,29 32,10 

35,30   

26 ��7� .&0�: � 18,3, 13,2, 35,33, 3,35, 29,1, 35,29, 2,32, 15,3, 3,13, 3,27, 13,29, 

    28,40 28 
33,30 

29,31 40,39 35,27 25,10 10,25 29 27,10 29,18 
8,35 

3,27 

27 $% �"� 1?6�0!60   32,3, 11,32, 27,35, 35,2,   27,17, 13,35, 13,35, 27,40, 11,13, 1,35, 

      11,23 1 2,40 40,26   40 
1,11 

8,24 1 28 27 29,38 

28 $% �)��"*3 &0� 5,11,     28,24, 3,33, 6,35, 1,13, 1,32, 13,35, 27,35, 26,24, 28,2, 10,34, 
  ก �%'( 1,23     22,26 39,10 25,18 17,34 13,11 2 10,34 32,28 10,34 28,32 

29 $% �)��"*3 &0� 11,32,     26,28, 4,17,   1,32,   26,2,   26,28, 10,18, 

  ก �	
7/ 1     10,36 34,26   35,23 
25,10 

  18   18,23 32,39 

30 �FGG'*���1�H"I�-����� 27,24, 28,33, 26,28,     24,35, 2,25, 35,10, 35,11, 22,19, 22,19, 33,3, 22,35, 
  /�0%'/!5 2,40 23,26 10,18     2 28,39 2 22,31 29,40 29,40 34 13,24 

31 	
ก�
�����1�H" 24,2, 3,33, 4,17,             19,1, 2,21, 22,35, 

   I�- 40,39 26 34,26             31 27,1 
2 

18,39 

32 $% �: � �!>"   1,35,       2,5, 35,1, 2,13, 27,26, 6,28, 8,28, 35,1, 

  ก �	
7/�(+   12,18   
24,2 

    13,16 11,9 15 1 11,1 1 10,28 

33 $% �:
(%ก>"ก � 17,27, 25,13, 1,32, 2,25,   2,5,   12,26, 15,34, 32,26,   1,34, 15,1, 
  >?+� " 8,40 2,34 35,23 28,39   12   1,32 1,16 12,17   12,3 28 

34 $% �: � �!>" 11,10, 10,2, 25,10 35,10,   1,35, 1,12,   7,1, 35,1,   34,35, 1,32, 
  ก �J�0�)J� 1,16 13   2,16   11,10 26,15   4,16 13,11   7,13 10 

35 $% �: � �!>" 35,13, 35,5,   35,11,   1,13, 15,34, 1,16,   15,29, 27,34, 35,28, 

  ก ���'�1�
��*" 8,24 1,10   32,31   31 1,16 7,4   37,28 
1 

35 6,37 

36 $% �J'�J+0"&0� 13,35, 2,26, 26,24, 22,19, 27,26, 27,9, 29,15,   15,10, 15,1, 12,17, 

  05�ก�.K 1 10,34 32 29,40 
19,1 

1,13 26,24 
1,13 

28,37   37,28 24 28 

37 $% �J'�J+0"&0� 27,40, 26,24,   22,19, 5,28, 15,10,   34,21 35,18 

  ก �$%�$5� 28,8 32,28   29,28 
2,21 

11,29 
2,5 12,26 1,15 

37,28       

38 �
('�ก �1�H"�
�� 11,27, 28,26, 28,26, 1,26, 1,12, 1,35, 27,4, 15,24, 34,27,   5,12, 

  0'/I"�'/7 32 10,34 18,23 
2,33 2 

13 34,3 13 1,35 10 25   35,26 

39 	
	
7/ 1,35, 1,10, 18,10, 22,35, 35,22, 35,28, 1,28, 1,32, 1,35, 12,17, 35,18, 5,12,   
    10,38 34,28 32,1 13,24 13,24 2,24 7,19 10,25 28,37 28,24 27,2 35,26   

   (�����  �!		�	
	", 2550, ".154-159)
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	�
���
� 2 	�
�����กก�
�
����� ������ 
���กก�
�
����� ������ �'�$(�)�� 	��$�"�� 

1.  ก�
�)"�+"�� -  �)"���	-.$$ก��/�+"��	"��0 �
���/�$�+
�	"$ก�� 1��+���
--$���ก2���"�� +��3
��4'� 5�4�+"���$�6���	$
  
2.  ก�
��ก$$ก -  ��ก5�4�+"���
�
)ก��$$ก7�ก��	-. �
8$��ก+"���
�7'���/�$$ก�6
��+"����
�� 9:��$
 �
�;	  journal bearing 
3.  �.<��6�36��+"�� -  ���
���9�
�+
����$���	-.�
8$+��������$�7�ก��84$��
��ก��1����/������84$ 

-  1���	"��+"���$���	-.�'������
�	"��ก�� 
-  7��	'����"��$���	-.1�+��6�
��$84$$'����	"$ก�
�'������ก�
�+.� 

�
���=)ก
���� 
���+$�
��
����)	��$�>" 

4.  ����2�"+���	
 -  �'�1����	-.2�"+���	
 �
8$�6�������2�"+���	
1����ก�@4� ���
-��	 +$�������=��
�2�"��"�ก�� 
5.  ก�

����������ก�� -  
����	-.�
���/���84$��
��ก���
8$��	-.�
�1ก��ก����������ก�� (
��1�������84$�
�) 

-  
����	-.�
���/���84$��
��ก���
8$��	-.�
�1ก��ก����������ก�� (
��1���������) 
TV/VCR, IC chips 

6.  ������/�+�ก� -  1����	-.��@���'����2�����������
� �68�$1��+���
-ก'�7����	-.�
�2�"7'���/�$$ก 9C;��
�)��/��	
��2�� 
7.  ก�
C�$���)ก�� -  �����	-.��@������1���	-.�
�+$� �����	-.�
�+$�����1���	-.�
�+�� E�E 

-  1����	-.��@���"��
>ก�����2�1�$
ก��	-.��@�� 
�+�$�ก�F  �ก��$
4C�$��ก=)2�� 
���+$ก� 

8.  ก�
1+"�4'����ก-"�� -  	����	-.�
��
ก'�����ก �
8$15�ก�
�H�+��6��( ก�)+��������$� �5"� ��;	 �$9
2�����ก+  )$��>�
�$� 
9.  ก�
�'����	
�����ก"$� -  �'����	
�����ก�)����
�	�$�ก�
�'�ก"$� ()��+"�� �
8$��4����) ;J� �����'� 684��+
���$�ก

	 
10.  ก�
�'����ก"$� -  �'�����
�	�$�ก�
ก"$�7'���/�	�$��'� 

-  	��	�4���	-.1���ก�<��
�+���
-�'����2������
�
�	�$�ก�
 
ก�
���8$)+
5�4�+"�� rubber-cement 
�
���ก15�2���
���"$� 

11.  ก�
�L$�ก���"������ -  5��5������"��58�$-8$	�'��$���	-.����ก�
�L$�ก��$.)�	���	.ก"$��'������
� 	���-)��"���=ก�
�+����� 
12.  +��6����	"��F�ก� ��"���4� -  ���
���+��6�68�$2�"1����	-.	�$����8�$��@4��
8$��1�+�������	"��F�ก�  
�����
���-"���4'������
8�$� �
�	>
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� 2 	�
�����กก�
�
����� ������ (	"$) 
���กก�
�
����� ������ �'�$(�)�� 	��$�"�� 

13.  ����ก��MN��	
����� -  �'����1��	
�����ก�)�
���
��/� 
-  �'�1��5�4�+"���
����8�$�2��2��$�>"ก�)�
� ���5�4�+"���
�$�>"ก�)�
��
ก�
���8�$�2�� 
-  �����	-.ก��)��� 

��
8�$�ก�� ��
8�$�ก�@� ��
8�$���������� 

14.  ก�
15�����9��� -  ���
���7�ก����+��	
���/��+��9���   
-  ���
���7�ก����

�)��/����9��� 
-  6�7�
<�ก�
15��>กก��4� 	��)�>ก�O� 
-  ���
���7�กก�
���8�$��
�9��	
���/�ก�
���8�$��
��))��.� �
8$15��
����
��� 

���+ �$�6���	$
  P�ก
��Q$�9C�� 

15.  ก�
15����ก2�����ก+  -  �'�1����	-.�
8$+��������$����
�������	��$�1���
+��6�����ก�)�	"����4�	$��$�
ก�
�'������ก�
�+.� 
-  �)"���	-.$$ก��/�5�4�+"���
�+���
-���8�$��
�+��6��( ก��2�� 
-  -����	-.��4�	
@�$�>"ก�)�
� �'�1�����8�$��
�2�� 

���+ ก��$�-"��
>� �
�+�)
�� 

16.  ก�
�'����)��+"���
8$
��ก�ก�� 

-  -��2�"+���
-�'�2�� 100%  �$�1���'�2����$����
8$��ก�@4���=ก��$� ก
������8�$�)����� �+84$��.��
���ก 

17.  ก�
���8�$�2�+>"��	�1��" -  �6���$�F�1��ก�)��	-. (�5"� ���8�$��
�2�� 1 ��	���/� 2 ��	� �
8$7�ก 2 ��	���/� 3 ��	�) 
-  15�5.��
�ก$)�
��
����5�4����5�4���
�� 
-  �'�1����	-.�$
���
8$��.�2��������� 
-  15�$
ก������@���$�684��
� 

���+ �$�6���	$
  (7'��$�����7$��/�
��"�
$����+ ) 
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���
� 2 	�
�����กก�
�
����� ������ (	"$) 
���กก�
�
����� ������ �'�$(�)�� 	��$�"�� 

18.  ก�
+���+���8$����ก� -  �'�1����	-.+���+���8$�2�� �
8$�6�������-
��$�ก�
+���+���8$� 
-  15�ก�
+���+���8$����� resonance, piezovibration, ultrasonic �
8$ 
electromagnetic 

��R�ก���$�5  
��
8�$���	

�
������."� �ST 

19.  ก�
�'������/�5"�� -  ����
�ก�
�'�����))	"$��8�$� ����ก�
�'������/�5"��0 �
8$��/�7����� 
-  ���
�������-
��$�ก�
�'������/�5"�� 
-  15�ก�
��.�
���"��5"�� �68�$�'����$�"��$8�� 

�$�	$
 5�4�)��2� 
2;ก
�6
�)�	8$���� 
Hammer drill 

20.  ก�
�'����	"$��8�$� -  1���.ก+"���$���	-.�'����	"$��8�$�ก������ก'�����	=��
� 
-  �ก���กก�
���$�������
8�$� ก�
������
8�$����"� 

ก�����2$�4'� ��R�ก�2���� 

21.  ก�


)�'�1���+
=7 -  �'�����
�$��	
�����������
=�+>� ;J� � x-ray 5��������
=�+>� ��@ก ink 
jet 

22.  ก�
���
���
���1��ก�����/�
�
 

-  15��M77���
�+"����)�68�$+
�����1����)�ก 
-  ก'�7���M77���
�+"����)$$ก 9��ก�

������ก�)�M77������$8��0 
-  �6���������=��
�1��ก�)�M77���)7�-@��
��
���.�+"���$��	
�� 

����
�$�7�ก9��2; 
ก�
15�ก
��+2;;L�����-
�+>�5.)��=���� 

23.  ก�
�L$�ก��) -  �
��.ก	 ���กก�
�L$�ก��) �
8$-���
ก�
�L$�ก��)$�>"����1����$�ก��)$
ก�
 ��
8�$��
�)$�ก�F ��$
 9�+�	� 
24.  ก�
15�	��ก��� -  15���	-.	��ก����68�$-"��9$��
8$+"��"��ก�
ก
��'� 

-  �'���	-.2�	"$ก�)$
ก��	-.��@���
�+���
-�$�$$ก2���"��5����
�� 
��
8�$��"$��
� �5"� �;O$� �>ก
$ก��>" 

25.  ก�
5"��	���$� -  ��	-.��
7�C"$��C�	��$�2�� 
-  15��$��+
�7�ก	���$� (�5"� ��+�.�
8$6������) �68�$+
�������
�	�$�ก�
 

�
��ก=)�8��))5"����)�
�1��
�� 
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26.  ก�
�$ก��
���)) -  ����
�7�15���	-.�
�C�)C�$��
8$)$))���
8$����ก 15��$���
���))�"��0/
���->ก 
-  15���6���8$����$$6	�ก�$���	-.��� �6
��+���
-�����
8$������2�� 
-  -��15���6���8$�$�>"����1����������$���
���))�
���/�$��;
��
��
8$$.�	
��2�9$
��=	 

�."���+$)ก�
5��$�
-��	  
Rapid Prototyping ก�
��"$�))�
�� 

27.  ก�
��8$ก$��.15����	�'���� -  15���	-.
���->ก/$��.+�4�����0 5�4� �����	-.
����6�/$��.�8� ก
���� ��กก��>ก�8�� ���$�$�+'��
=7
>� 
28.  ก�
ก'�7��
�))���ก� -  15�
�))$$6	�ก 
�))$��>+	�ก �
8$
�))ก���� ���
�))���ก� 

-  15�+���2;;L� +�����"���=ก �
8$$���=ก9	
��=ก��	�ก 1�ก�
�H�+��6��( ก�)��	-. 
-  ���
���7�ก+�����.�����(stationary fields) ��/�+������8�$��
� ���7�ก2�"��/�

�))2�+>"��/�
�)) 

CD 2�9�
��; 
 

29.  ก�
15�
�))�����	�ก�
8$
2:9�
��ก 

-  15�+"���$���	-.�
���/��กV+�
8$�$����� ���+"���
���/��$���=� �6
��+���
-15�
$�ก�F�
8$�4'��68�$���1������	��2�� 

6��������6���$
  
6��+	�ก�"$�$��))�
;$�$�ก�F 

30.  ก�
15���8�$�8���."� �
8$��8�$
)�����$
�� 

-  �$�15���8�$�8���."� (flexible membrane) �
8$;J� �)�����9�
�+
������� 
-  ��ก��	-.7�ก+��������$�����;J� ��
8$��8�$)�� 

)$��>�+'��
�)����+>���ก0 
�	=�� 9�� 

31.  ก�
15���+�.6
.� -  �'�1����	-.�

>6
.��
8$15�5�4�+"���
��

>6
.� �5"� P� 	��+$� (insert) 
-  -����	-.�
����6
.�$�>"���� 1���	��
>����++�
$�"��1�$�"����@���"������ 

684�
$��������� 
9����� 

32.  ก�
15�+
 -  ���
���+
�
8$
���)����9�
"��+��$���	-.�
8$+��������$� 
-  �	��+�
1��+
�68�$+���ก	��	-.�
8$ก
�)��ก�
 
-  -��15�+�
1��+
$�>"���� �$�15�+�
�
8$��+� 

6��+�	$
 1+�J���� 
+�NN�<7
�7
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33.  ������/���84$��
�� -  ��	-.�
�	�$��H�+��6��( ก����
�'�������+�.5�����
�� �
8$��+�.�
��
�.<+�)�	����8$�ก�� �6��  ).55��� 
34.  ก�
��4����+
���1��" -  -��5�4�+"����@���'����+'��
=7���2�"7'���/����� ��
�'�1�����2��
8$ก'�7��9��

$�	9���	� �5"� 
���� �
8$���
���
>�
"�� 
-  1���
ก�
+
����8�5�4�+"���
�7'���/�	�$�15� 

7
�� 
��$กก
�+.��
�$$ก����ก�
����O� 

35.  ก�
���
���+��6���
ก����6�
8$���
 

-  ���
���+��6�$���	-. ���������"� �����8���."� $.<��>�� �5"� �$���=���/�
�$����� 

-.�����
�$� (heat pack) 
��"�7.�2; 

36.  ก�
���
����;+ -  15��
�กHก�
< �
���/���7�กก�
���
����;+�$���	-. �5"� ก�
���
��������
���	
 
ก�
-"��������
�$� ��/�	�� 

��
8�$���)�6��� 
;J�+ �
��
2+� 

37.  ก�
����	��9������
�$� -  15��
�9�5� 7�กก�
����	���
8$��	���$���+�.9������
�$� 
-  15���+�.�
��
+���
�+��(�Wก�
����	��9������
�$�	"��ก�� 

��$
 9����	$
  

38.  ก�
15�+�
$$กC�2��C$
 
������� 

-  ����
�$�ก�F����$�ก�F������� �
8$ ���$�ก�F�����������$$กC��7� 
-  �'�$�ก�F�
8$$$กC��7�2��"��ก
�)��ก�
 ionizing radiation 
-  15� lonizing oxygen �
8$ 9$9C� 

ก�
�	��$$กC��7�1���)�6������
$�ก�F�ก	� �	��@4�
>�9��� 
 

39.  ก�
15�+��6)

��ก�F
�38�$� 

-  ����
�)

��ก�F�ก	�����กV�C�38�$��
8$+.NN�ก�F ก
��Q$��4'�$����  ��$�2; 

40.  ก�
15���+�.�+� -  ���
���7�ก��+�.��84$��
����/���+�.�+� (composite materials) �Sก��
8�$�)��
) 
(�<X�
 F�+������ , 2550, �.149-152) 
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                                 	�
���
� 3 �"���$
 �C=�	  ƒα,df1.df2 �$�ก�
�7ก�7��))�$; 
                                                ƒ0.05, df1.df2 

df1 Degrees of freedom for the numerator (df1) 

df2 1 2 3 4 5 6 7 8 9 10 12 15 20 24 30 40 60 120   ∞  

1 161.4 199.5 215.7 224.6 230.2 234.0 236.8 238.9 240.5 241.9 243.9 245.9 248.0 249.1 250.1 251.1 252.2 253.3 254.3 
2 18.51 19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.38 19.40 19.41 19.43 19.45 19.45 19.46 19.47 19.48 19.49 19.50 
3 10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81 8.79 8.74 8.70 8.66 8.64 8.62 8.59 8.57 8.55 8.53 
4 7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96 5.91 5.86 5.80 5.77 5.75 5.72 5.69 5.66 5.63 
5 6.61 5.79 5.41 5.19 5.05 4.95 4.88 4.82 4.77 4.74 4.68 4.62 4.56 4.53 4.50 4.46 4.43 4.40 4.36 
6 5.99 5.14 4.76 4.53 4.39 4.28 4.21 4.15 4.10 4.06 4.00 3.94 3.87 3.84 3.81 3.77 3.74 3.70 3.67 
7 5.59 4.74 4.35 4.12 3.97 3.87 3.79 3.73 3.68 3.64 3.57 3.51 3.44 3.41 3.38 3.34 3.30 3.27 3.23 
8 5.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39 3.35 3.28 3.22 3.15 3.12 3.08 3.04 3.01 2.97 2.93 
9 5.12 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.18 3.14 3.07 3.01 2.94 2.90 2.86 2.83 2.79 2.75 2.71 
10 4.96 4.10 3.71 3.48 3.33 3.22 3.14 3.07 3.02 2.98 2.91 2.85 2.77 2.74 2.70 2.66 2.62 2.58 2.54 
11 4.84 3.98 3.59 3.36 3.20 3.09 3.01 2.95 2.90 2.85 2.79 2.72 2.65 2.61 2.57 2.53 2.49 2.45 2.40 
12 4.75 3.89 3.49 3.26 3.11 3.00 2.91 2.85 2.80 2.75 2.69 2.62 2.54 2.51 2.47 2.43 2.38 2.34 2.30 
13 4.67 3.81 3.41 3.18 3.03 2.92 2.83 2.77 2.71 2.67 2.60 2.53 2.46 2.42 2.38 2.34 2.30 2.25 2.21 
14 4.60 3.74 3.34 3.11 2.96 2.85 2.76 2.70 2.65 2.60 2.53 2.46 2.39 2.35 2.31 2.27 2.22 2.18 2.13 
15 4.54 3.68 3.29 3.06 2.90 2.79 2.71 2.64 2.59 2.54 2.48 2.40 2.33 2.29 2.25 2.20 2.16 2.11 2.07 
16 4.49 3.63 3.24 3.01 2.85 2.74 2.66 2.59 2.54 2.49 2.42 2.35 2.28 2.24 2.19 2.15 2.11 2.06 2.01 
17 4.45 3.59 3.20 2.96 2.81 2.70 2.61 2.55 2.49 2.45 2.38 2.31 2.23 2.19 2.15 2.10 2.06 2.01 1.96 
18 4.41 3.55 3.16 2.93 2.77 2.66 2.58 2.51 2.46 2.41 2.34 2.27 2.19 2.15 2.11 2.06 2.02 1.97 1.92 
19 4.38 3.52 3.13 2.90 2.74 2.63 2.54 2.48 2.42 2.38 2.31 2.23 2.16 2.11 2.07 2.03 1.98 1.93 1.88 
20 4.35 3.49 3.10 2.87 2.71 2.60 2.51 2.45 2.39 2.35 2.28 2.20 2.12 2.08 2.04 1.99 1.95 1.90 1.84 
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                                     	�
���
� 3 �"���$
 �C=�	  ƒα,df1.df2 �$�ก�
�7ก�7��))�$; (	"$) 
                                                    ƒ0.05, df1.df2 

df1 Degrees of freedom for the numerator (df1) 

df2 1 2 3 4 5 6 7 8 9 10 12 15 20 24 30 40 60 120   ∞  

21 4.32 3.47 3.07 2.84 2.68 2.57 2.49 2.42 2.37 2.32 2.25 2.18 2.10 2.05 2.01 1.96 1.92 1.87 1.81 
22 4.30 3.44 3.05 2.82 2.66 2.55 2.46 2.40 2.34 2.30 2.23 2.15 2.07 2.03 1.98 1.94 1.89 1.84 1.78 
23 4.28 3.42 3.03 2.80 2.64 2.53 2.44 2.37 2.32 2.27 2.20 2.13 2.05 2.01 1.96 1.91 1.86 1.81 1.76 
24 4.26 3.40 3.01 2.78 2.62 2.51 2.42 2.36 2.30 2.25 2.18 2.11 2.03 1.98 1.94 1.89 1.84 1.79 1.73 
25 4.24 3.39 2.99 2.76 2.60 2.49 2.40 2.34 2.28 2.24 2.16 2.09 2.01 1.96 1.92 1.87 1.82 1.77 1.71 
26 4.23 3.37 2.98 2.74 2.59 2.47 2.39 2.32 2.27 2.22 2.15 2.07 1.99 1.95 1.90 1.85 1.80 1.75 1.69 
27 4.21 3.35 2.96 2.73 2.57 2.46 2.37 2.31 2.25 2.20 2.13 2.06 1.97 1.93 1.88 1.84 1.79 1.73 1.67 
28 4.20 3.34 2.95 2.71 2.56 2.45 2.36 2.29 2.24 2.19 2.12 2.04 1.96 1.91 1.87 1.82 1.77 1.71 1.65 
29 4.18 3.33 2.93 2.70 2.55 2.43 2.35 2.28 2.22 2.18 2.10 2.03 1.94 1.90 1.85 1.81 1.75 1.70 1.64 
30 4.17 3.32 2.92 2.69 2.53 2.42 2.33 2.27 2.21 2.16 2.09 2.01 1.93 1.89 1.84 1.79 1.74 1.68 1.62 
40 4.08 3.23 2.84 2.61 2.45 2.34 2.25 2.18 2.12 2.08 2.00 1.92 1.84 1.79 1.74 1.69 1.64 1.58 1.51 
60 4.00 3.15 2.76 2.53 2.37 2.25 2.17 2.10 2.04 1.99 1.92 1.84 1.75 1.70 1.65 1.59 1.53 1.47 1.39 
120 3.92 3.07 2.68 2.45 2.29 2.17 2.09 2.02 1.96 1.91 1.83 1.75 1.66 1.61 1.55 1.55 1.43 1.35 1.25 
  ∞  3.84 3.00 2.60 2.37 2.21 2.10 2.01 1.94 1.88 1.83 1.75 1.67 1.57 1.52 1.46 1.39 1.32 1.22 1.00 

 
 
 
 

 

(#$%�� $� !�
� 	" � �&�'&�, 2549, ".364) 
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                                  	�
���
� 3 �"���$
 �C=�	  ƒα,df1.df2 �$�ก�
�7ก�7��))�$; 
                                                     ƒ0.01, df1.df2 

df1 Degrees of freedom for the numerator (df1) 

df2 1 2 3 4 5 6 7 8 9 10 12 15 20 24 30 40 60 120   ∞  

1 4052 4999.50 5403 5625 5764 5859 5928 5982 6022 6056 6106 6157 6209 6235 6261 6287 6313 6339 6366 
2 98.50 99.00 99.17 99.25 99.30 99.33 99.36 99.37 99.39 99.40 99.42 99.43 99.45 99.46 99.47 99.47 99.48 99.49 99.50 
3 34.12 30.82 29.46 28.71 28.24 27.91 27.67 27.49 27.35 27.23 27.05 26.87 26.69 26.00 26.50 26.41 26.32 26.22 26.13 
4 21.20 18.00 16.69 15.98 15.52 15.21 14.98 14.80 14.66 14.55 14.37 14.20 14.02 13.93 13.84 13.75 13.65 13.56 13.46 
5 16.26 13.27 12.06 11.39 10.97 10.67 10.46 10.29 10.16 10.05 9.89 9.72 9.55 9.47 9.38 9.29 9.20 9.11 9.02 
6 13.75 10.92 9.78 9.15 8.75 8.47 8.26 8.10 7.98 7.87 7.72 7.56 7.40 7.31 7.23 7.14 7.06 6.97 6.88 
7 12.25 9.55 8.45 7.85 7.46 7.19 6.99 6.84 6.72 6.62 6.47 6.31 6.16 6.07 5.99 5.91 5.82 5.74 5.65 
8 11.26 8.65 7.59 7.01 6.63 6.37 6.18 6.03 5.91 5.81 5.67 5.52 5.36 5.28 5.20 5.12 5.03 4.95 4.46 
9 10.56 8.02 6.99 6.42 6.06 5.80 5.61 5.47 5.35 5.26 5.11 4.96 4.81 4.73 4.65 4.57 4.48 4.40 4.31 
10 10.04 7.56 6.55 5.99 5.64 5.39 5.20 5.06 4.94 4.85 4.71 4.56 4.41 4.33 4.25 4.17 4.08 4.00 3.91 
11 9.65 7.21 6.22 5.67 5.32 5.07 4.89 4.74 4.63 4.54 4.40 4.25 4.10 4.02 3.94 3.86 3.78 3.69 3.60 
12 9.33 6.93 5.95 5.41 5.06 4.82 4.64 4.50 4.39 4.30 4.16 4.01 3.86 3.78 3.70 3.62 3.54 3.45 3.36 
13 9.07 6.70 5.74 5.21 4.86 4.62 4.44 4.30 4.19 4.10 3.96 3.82 3.66 3.59 3.51 3.43 3.34 3.25 3.17 
14 8.86 6.51 5.56 5.04 4.69 4.46 4.28 4.14 4.03 3.94 3.80 3.66 3.51 3.43 3.35 3.27 3.18 3.09 3.00 
15 8.68 6.36 5.42 4.89 4.36 4.32 4.14 4.00 3.89 3.80 3.67 3.52 3.37 3.29 3.21 3.13 3.05 2.96 2.87 
16 8.53 6.23 5.29 4.77 4.44 4.20 4.03 3.89 3.78 3.69 3.55 3.41 3.26 3.18 3.10 3.02 2.93 2.84 2.75 
17 8.40 6.11 5.18 4.67 4.34 4.10 3.93 3.79 3.68 3.59 3.46 3.31 3.16 3.08 3.00 2.92 2.83 2.75 2.65 
18 8.29 6.01 5.09 4.58 4.25 4.01 3.84 3.71 3.60 3.51 3.37 3.23 3.08 3.00 2.92 2.84 2.75 2.66 2.57 
19 8.18 5.93 5.01 4.50 4.17 3.94 3.77 3.63 3.52 3.43 3.30 3.15 3.00 2.92 2.84 2.76 2.67 2.58 2.59 
20 8.10 5.85 4.94 4.43 4.10 3.87 3.70 3.56 3.46 3.37 3.23 3.09 2.94 2.86 2.78 2.69 2.61 2.52 2.42 
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                                                 	�
���
� 3 �"���$
 �C=�	  ƒα,df1.df2 �$�ก�
�7ก�7��))�$; (	"$)              
                                                       ƒ0.01, df1.df2 

df1 Degrees of freedom for the numerator (df1) 

df2 1 2 3 4 5 6 7 8 9 10 12 15 20 24 30 40 60 120   ∞  

21 8.02 5.78 4.87 4.37 4.04 3.81 3.64 3.51 3.40 3.31 3.17 3.03 2.88 2.80 2.72 2.64 2.55 2.46 2.36 
22 7.95 5.72 4.82 4.31 3.99 3.76 3.59 3.45 3.35 3.26 3.12 2.98 2.83 2.75 2.67 2.58 2.50 2.40 2.31 
23 7.88 5.66 4.76 4.26 3.94 3.71 3.54 3.41 3.30 3.21 3.07 2.93 2.78 2.70 2.62 2.54 2.45 2.35 2.26 
24 7.82 5.61 4.72 4.22 3.90 3.67 3.50 3.36 3.26 3.17 3.03 2.89 2.74 2.66 2.58 2.49 2.40 2.31 2.21 
25 7.77 5.57 4.68 4.18 3.85 3.63 3.46 3.32 3.22 3.13 2.99 2.85 2.70 2.62 2.54 2.45 2.36 2.27 2.17 
26 7.72 5.53 4.64 4.14 3.82 3.59 3.42 3.29 3.18 3.09 2.96 2.81 2.66 2.58 2.50 2.42 2.33 2.23 2.13 
27 7.68 5.49 4.60 4.11 3.78 3.56 3.39 3.26 3.15 3.06 2.93 2.78 2.63 2.55 2.47 2.38 2.29 2.20 2.10 
28 7.64 5.45 4.57 4.07 3.75 3.53 3.36 3.23 3.12 3.03 2.90 2.75 2.60 2.52 2.44 2.35 2.26 2.17 2.06 
29 7.60 5.42 4.54 4.04 3.73 3.50 3.33 3.20 3.09 3.00 2.87 2.73 2.57 2.49 2.41 2.33 2.23 2.14 2.03 
30 7.56 5.39 4.51 4.02 3.70 3.47 3.30 3.17 3.07 2.98 2.84 2.70 2.55 2.47 2.39 2.30 2.21 2.11 2.01 
40 7.31 5.18 4.31 3.83 3.51 3.29 3.12 2.99 2.89 2.80 2.66 2.52 2.37 2.29 2.20 2.11 2.02 1.92 1.80 
60 7.08 4.98 4.13 3.65 3.34 3.12 2.95 2.82 2.72 2.63 2.50 2.35 2.20 2.12 2.03 1.94 1.84 1.73 1.60 
120 6.85 4.79 3.95 3.48 3.17 2.96 2.79 2.66 2.56 2.47 2.34 2.19 2.03 1.95 1.86 1.76 1.66 1.53 1.38 
  ∞  6.63 4.61 3.78 3.32 3.02 2.80 2.64 2.51 2.41 2.32 2.18 2.04 1.88 1.79 1.70 1.59 1.47 1.32 1.00 

(#$%�� $� !�
� 	" � �&�'&�, 2549, ".366) 
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 K (7'����ก�."�) Degrees of freedom for the 
denominator (df = n-1) 2 3 4 5 6 7 8 9 10 

4 
9.60 
23.20 

15.50 
37.00 

20.60 
49.00 

25.20 
59.00 

29.50 
69.00 

33.60 
79.00 

37.50 
89.00 

41.40 
97.00 

44.60 
106.00 

5 
7.15 
14.9 

10.80 
22.00 

13.70 
28.00 

16.30 
33.00 

18.70 
38.00 

20.80 
42.00 

22.90 
46.00 

24.70 
50.00 

26.50 
54.00 

6 
5.82 
11.10 

8.38 
15.50 

10.4 
19.1 

12.10 
22.00 

13.70 
25.00 

15.00 
27.00 

16.30 
30.00 

17.50 
32.00 

18.60 
34.00 

7 
4.99 
8.89 

6.94 
12.10 

8.44 
14.50 

9.70 
16.50 

10.80 
18.40 

11.80 
20.00 

12.70 
22.00 

13.50 
23.00 

14.30 
24.00 

8 
4.43 
7.50 

6.00 
9.90 

7.18 
11.70 

8.12 
13.20 

9.03 
14.50 

9.78 
15.80 

10.50 
16.90 

11.10 
17.90 

11.70 
18.90 

9 
4.03 
6.54 

5.34 
8.50 

6.31 
9.90 

7.11 
11.10 

7.80 
12.10 

8.41 
13.10 

8.95 
13.90 

9.45 
14.70 

9.91 
15.30 

10 
3.72 
5.85 

4.85 
7.40 

5.67 
8.60 

6.34 
9.60 

6.92 
10.40 

7.42 
11.10 

7.87 
11.80 

8.28 
12.40 

8.66 
12.90 

12 
3.28 
4.91 

4.16 
6.10 

4.79 
6.90 

5.30 
7.60 

5.72 
8.20 

6.09 
8.70 

6.42 
9.10 

6.72 
9.50 

7.00 
9.90 

15 
2.80 
4.07 

3.54 
4.90 

4.01 
5.50 

4.37 
6.00 

4.68 
6.40 

4.95 
6.70 

5.19 
7.10 

5.40 
7.30 

5.59 
7.50 

20 
2.46 
3.32 

2.95 
3.80 

3.29 
4.30 

3.54 
4.60 

3.76 
4.90 

3.94 
5.10 

4.10 
5.30 

4.24 
5.50 

4.37 
5.60 

30 
2.07 
2.63 

2.40 
3.00 

2.61 
3.30 

2.78 
3.40 

2.91 
3.60 

3.02 
3.70 

3.12 
3.80 

3.21 
3.90 

3.29 
4.00 

60 
1.67 
1.96 

1.85 
2.20 

1.96 
2.30 

2.04 
2.40 

2.11 
2.40 

2.17 
2.50 

2.22 
2.50 

2.26 
2.60 

2.30 
2.60 

∞  
1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

/ � ���� 4 $� %7กj/&0� Fmax $� �"����
('�"'*:3 $'E 0.05 )

$� 
� �����
('�"'*:3 $'E 0.01          

(��(��  $�!%��), 2546, ".411) 
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