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��¿ƾǳ¦�ǖǤǓ��ƤǴǬǳ¦�©ƢǔƦǻ� ƨǟǂǇ� �ǲưǷ�Ãǂƻ¢�©¦ŚǤƬŠ� ƨǫȐǟ�ȄǴǟ�ÀȂǰȇ� ƢŠ°� ¿ƾǳ¦�Ŀ�śƴǈǯȋ¦� ƨƦǈǻ�ǎǬǻ�À¢�ȄǴǟ
�©¦¯�©¦ŚǤƬǷ�ǺǸǔƬƫ�Ãǂƻ¢�ªƢŞϥ�©ƢƷŗǬǷÂ�©ƢȈǏȂƫ�¨ƾǟ�ƮƸƦǳ¦�¿ƾǫ�Å¦Śƻ¢Â��Ȃƥǂǳ¦��ǆǨǼƬǳ¦�ǪȈǓÂ� ¦̧ƾǐǳ¦��Äǂǰǈǳ¦

Ŀ�śƴǈǯȋ¦�ƨƦǈǼƥ�ƨǫȐǟ��¿ƾǳ¦�

Abstract 

The current research aims to identify the type of relationship between the 
percentage of oxygen in the blood and between the age variables and the number of years 
of smoking in a sample of those who frequent public cafes and some cafeterias in some 
university colleges at Al-Marqab University in Al-Khums city. (151) smokers  

answered the interview questionnaire data, and a blood oxygen meter was used. 
Several statistics such as Pearson's correlation coefficient,  

multiple correlation, and linear regression were used to achieve the research 
objectives and answer its questions. The results of the study revealed that there was no 
statistically significant relationship between the percentage of oxygen in the blood and 
between the variables of age and the number of years of smoking, which means that the 
percentage of oxygen is independent of age and the number of years of smoking. This may 
indicate that the lack of oxygen in the blood may be related to other variables such as: 
heart rate, blood pressure, diabetes, headache, shortness of breath, asthma, and finally the 
research presented several recommendations and proposals for other research that includes 
variables related to the proportion of oxygen in the blood� 
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�ƨǷƾǬǷ�

śƻƾƬǳ¦� ǂ̈ǿƢǜǳ�ƾǏ¦ǂǳ¦�ǚƷȐȇ�ǚƷȐȇÂ��ƨȇǂǸǠǳ¦�©ƢƠǨǳ¦�ƨǧƢǯ�ǺǷ�®¦ǂǧȋ¦�ǺǷ�ƾȇƾǠǳ¦�Ãƾǳ�ŚƦǯ�ǲǰǌƥ� ǂ̈ǌƬǼǷ�ƢĔ¢�
�ǲǷ¦ȂǠǳ¦� ®ƾǠƬƫÂ� �śƻƾƬǳ¦� ǂ̈ǿƢǛ�Ǻǟ� ƨŦƢǼǳ¦� ƨȈƸǐǳ¦� ǂǗƢƼŭ¦� ǺǷ� Ƕǣǂǳ¦�ȄǴǟ�śƻƾƬǳ¦�ȄǗƢǠƬƫ� Ś̈ǤǏ� ƨȇǂǸǟ�©ƢƠǧ� ƨť� Ǿǻ¢

�ÅȐưǷ�°ƢǤǐǳ¦�śǼƻƾŭ¦�Ãƾǳ�śƻƾƬǳ¦�ǖƦƫǂȇ�ƾǬǧ� �śƻƾƬǳ¦� ǂ̈ǿƢǛ�Ǻǟ� ƨǳȂƠǈŭ¦��Ŀ�ƨƦǣǂǳ¦Â� �¹¦ǂǨǳ¦�ƪǫÂ�ǂǧ¦ȂƫÂ�°ƢƦǰǳ¦�ƾȈǴǬƬƥ
�¿ƾǠƥ� ¿ǄǴƫ� Ŗǳ¦� ƨȈǻȂǻƢǬǳ¦� ǖƥ¦Ȃǔǳ¦� ®ȂƳÂ� ƨǴǫÂ� �śǼƻƾŭʪ�¶ƢƦƫ°ȏ¦Â� �ƨǳƢǘƦǳ¦Â� �°ƢƦǰǳ¦� ŃƢǟ� ¾Ȃƻƾƥ� ®ƢǬƬǟȏ¦Â�©¦ǀǳ¦� ƾȈǯϦ

� Ś̈Ǥǐǳ¦�ƨȇǂǸǠǳ¦�©ƢƠǨǴǳ�śƻƾƬǳ¦ �Ǯǳ¯�ń¤�ƢǷÂ� ƢǼƥȋ¦�©ƢȈǯȂǴǇ�ȄǴǟ�ƨȇǂǇȋ¦�ƨƥƢǫǂǳ¦�ǦǠǓÂ�Ƭǳ¦�ǖƦƫǂȇÂ�°ƢƦǰǳ¦�Ãƾǳ�śƻƾ
�Ǻƻƾŭ¦�ƢȀȈǻƢǠȇ�Ŗǳ¦�ƨȈǟƢǸƬƳȏ¦Â�ƨȈǈǨǼǳ¦�©Ȑǰǌŭ¦�ǺǷ�§ÂǂŮʪ�

�����ƤƦǈȇ�śƻƾƬǳƢǧ� �ǞǇ¦Ȃǳ¦� ǽ°ƢǌƬǻ¦�ǺǷ�Ƕǣǂǳ¦�ȄǴǟ� Ś̈ǘƻ� ƨȈƸǏ�°ʬ¡�śƻƾƬǴǳ��µǂŠ� ƨƥƢǏȍ¦Â� �ƨƟǂǳ¦� ÀƢǗǂǈƥ� ƨƥƢǏȍ¦
�ƨƥƢǏȍ¦Â��ǺǷǄŭ¦�Ȃƥǂǳ¦Â�ÄȂƟǂǳ¦�ǲǈǳ¦�µǂŠ�ƨƥƢǏȍ¦Â��ǺǷǄŭ¦�ƨƟǂǳ¦�§ƢȀƬǳ¦�§ƢȀƬǳȏ¦Â��ǆǨǼƬǳ¦�ǪȈǔƥ�ƨƥƢǏȍ¦Â�� ǂ̈ƴǼū¦�ÀƢǗǂǈƥ

�ǺǷǄŭ¦�œǠǌǳ¦�

ƨȈǘȈƄ¦�śȇ¦ǂǌǳ¦�µǂǷ�ƤƦǈȇ�¿ƾǳ¦�ǖǤǓ� Ƣ̧Ǩƫ°¦Â� �Â�ƾǸƬǠƫ�ǽǀǿ�ǎƼǌǳ¦�ƢȀǼƻƾȇ�Ŗǳ¦�©¦ȂǼǈǳ¦�®ƾǟ�ȄǴǟ�©¦ŚƯƘƬǳ¦
ǎƼǌǳ¦� ǾǼƻƾȇ� ƢǷ�°¦ƾǬǷ�ȄǴǟÂƥÂ� �¨ƢȈū¦�ǺǷ�ǂǰƦǷ�ƪǫÂ�Ŀ�śƻƾƬǳ¦�  ƾǴǟ�śƻƾƬǳ¦�ǂƯƚȇ�śǼƻƾŭ¦�ǒǠƥÂ�� ��ǶȀƬƸǏ�Ȅ

��µ¦ǂǷȋ¦�ǽǀđ�ƨƥƢǏȎǳ�ǶȀȇƾǳ�®¦ƾǠƬǇ¦�®ȂƳȂǳ�śƻƾƬǳ¦�ƤƦǈƥ� Ś̈ǘƻ�µ¦ǂǷϥ�§Ƣǐȇ�ǶȀǔǠƥÂ��ǶǿŚǣ�ǺǷ�ǂưǯ¢�ŚƦǯ�ǲǰǌƥ
�ǂƟƢƴǈǳ¦�®ƾǠƥ�ǖƦƫǂƫ�¿ƾǳʪ�śƴǈǯȋ¦�ǎǬǻ�ǲưǷ�śƻƾƬǴǳ�ƨȈƸǐǳ¦�°ʬȉ¦�À¢�µŗǨȇ�ƢǸǯ��ƢȀǴưŠ�ǶǿŚǣ�§Ƣǐȇ�ȏ�śƷ�Ŀ

��śƻƾƬǳ¦�©¦ȂǼǇ�®ƾǠƥÂ��ÅƢȈǷȂȇ�ƨǼƻƾŭ¦�ªÂƾƷÂ��Äǂǰǈǳ¦Â��¿ƾǳ¦�ǖǤǓ�ǲưǷ�ƨǼǷǄǷ�µ¦ǂǷ¢�ǺǷ�ǾƫʭƢǠǷ�ÃƾǷÂ��Ǻƻƾŭ¦�ǂǸǟÂ
�ǦǠǓÂ��ǆǨǼƬǳ¦�ǪȈǔƥ�°ȂǠǌǳ¦Â��¿ȂǼǳ¦�ƾǼǟ�ŚƼǌǳ¦Â��śƻƾƬǳ¦�ƾǼǟ� Ȃ̈ȀǬǳ¦�¾ÂƢǼƫ� ǂ̈ưǯÂ��ȆǴǔǟ�ƾȀŝ�¿ƢȈǬǳ¦�Ň®¢�ƾǼǟ�ƨǌǿ®

� ǂ̈ǿƢǛ�°ƢǌƬǻ¦� ǂ̈ưǯÂ��śƻƾƬǴǳ�ƨȈƸǐǳ¦�°¦ǂǓȋ¦� ǂ̈ưǰǳ�Å¦ǂǜǻÂ�ǾȈǴǟÂ��¿ƢǠǘǴǳ�ƨȈȀǌǳ¦�ÀƜǧ��ÅƢƦȇǂǬƫ�ƨȇǂǸǠǳ¦�©ƢƠǨǳ¦�ƨǧƢǯ�śƥ�śƻƾƬǳ¦
��śƻƾƬǳ¦�©¦ȂǼǇ�®ƾǟÂ�śǼƻƾŭ¦�Ãƾǳ�¿ƾǳ¦�Ŀ�śƴǈǯȋ¦�ƨƦǈǻ�śƥ�ƨǫȐǠǳ¦� Ȃ̧ǻ�ȄǴǟ�»ǂǠƬǳ¦�»ƾȀƬǈƬǇ�ƨȈǳƢū¦�ƨǇ¦°ƾǳ¦

�ƮƸƦǳ¦�ƨǴǰǌǷ�©°ȂǴƦƫ�ǾǴǯ�¦ǀǿ�ǺǷÂ��Ǻƻƾŭ¦�ǂǸǟÂ�

ƨǴǰǌǷ�ƾȇƾŢ�ƨǇ¦°ƾǳ¦��

ē� Ś̈ǘƻ�ƨȈƸǏ�Å¦°ʬ¡�śƻƾƬǴǳ�À¢�śƦƫ�ƾǬǳ�¾¦ƚǈǳ¦�Ŀ�ŅƢū¦�ƮƸƦǳ¦�ƨǴǰǌǷ�©®ƾŢ�ƾǬǧ�ǾȈǴǟÂ��Ǻƻƾŭ¦�¨ƢȈƷ�®ƾ
�śǼƻƾŭ¦�ǺǷ�ƨǼȈǟ�Ãƾǳ�śƻƾƬǳ¦�©¦ȂǼǇ�®ƾǟÂ�Ǻƻƾŭ¦�ǂǸǟ�śƥÂ�¿ƾǳ¦�Ŀ�śƴǈǯȋ¦�ƨƦǈǻ�śƥ�ƨǫȐǠǳ¦� Ȃ̧ǻ�ƢǷ��ļȉ¦�ȆǈȈƟǂǳ¦

�ǆǸŬ¦�ƨǼȇƾŠ�

»¦ƾǿ¢��ƨǇ¦°ƾǳ¦��
�ƨǇ¦°ƾǳ¦�»ƾȀƬǈƫ�ƨȈƫȉ¦�»¦ƾǿȋ¦�ǪȈǬŢ�

��ȄǴǟ�»ǂǠƬǳ¦��ǻ�Ǻƻƾŭ¦�ǂǸǟ�śƥÂ�¿ƾǳ¦�Ŀ�śƴǈǯȋ¦�ƨƦǈǻ�śƥ�ƨǫȐǠǳ¦� Ȃ̧�
��ȄǴǟ�»ǂǠƬǳ¦���śƻƾƬǳ¦�©¦ȂǼǇ�®ƾǟ�śƥÂ�¿ƾǳ¦�Ŀ�śƴǈǯȋ¦�ƨƦǈǻ�śƥ�ƨǫȐǠǳ¦� Ȃ̧ǻ�
���Ǵǟ�»ǂǠƬǳ¦ǂǸǠǳ¦�śƥ�ƨǫȐǠǳ¦� Ȃ̧ǻ�Ȅ��śƻƾƬǳ¦�©¦ȂǼǇ�®ƾǟÂ�
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ƨȈŷ¢��ƨǇ¦°ƾǳ¦��

�ƨȈŷ¢�ǞƦǼƫ�ƨǇ¦°ƾǳ¦�ļȉ¦�ǺǷ�

���ȇǂƳ¢�Ŗǳ¦�©ƢǇ¦°ƾǳ¦�ƨǴǫ�ȄǴǟ�ƪ�ǆǸŬ¦�ƨǼȇƾǷ�Ŀ�śƻƾƬǴǳ�ƨȈƸǐǳ¦�°ʬȉ¦�
��ǲȀǈȇ�Ŗǳ¦�ǂǿ¦Ȃǜǳ¦�ǺǷ�ƢĔ¢Â��ǺƻƾǸǴǳ� ƨȈǸǈŪ¦Â�ƨȈǈǨǼǳ¦� ƨƸǐǳ¦�®ƾē�Ŗǳ¦� Ś̈ǘŬ¦�ǂǿ¦Ȃǜǳ¦�ǺǷ�śƻƾƬǳ¦� ǂ̈ǿƢǛ�°ƢƦƬǟ¦� �

�ȆǸǴǠǳ¦�ƮƸƦǳʪ�ƢŮÂƢǼƫ�¿ǄǴȇ�ƢǷ��ƨǼƻƾŭ¦�«̄ ƢǸǼǳ¦�ǂǧ¦Ȃƫ�ƤƦǈƥ�ƢȀǸǴǠƫ�
��¨ƾǟƢǈǷ���°ȂǷȋ¦� ƢȈǳÂ¢Â�śƥǂŭ¦Ǵǟ�ǶƴƷ�ȄǴǟ�»ȂǫȂǳ¦�Ȅ�ƨǨǴƬƼŭ¦�ƨȇǂǸǠǳ¦�©ƢƠǨǳ¦�śƥ�śƻƾƬǳ¦� ǂ̈ǿƢǛ�°ƢǌƬǻ¦�
�����ǲưǷ�Ãǂƻȋ¦�©¦ŚǤƬŭ¦�ǒǠƥ�śƥÂ�¿ƾǳ¦�Ŀ�śƴǈǯȋ¦�ƨƦǈǻ�śƥ�ƨǫȐǠǳ¦� Ȃ̧ǻ�°ƢƦƬƻ¦�»ƾȀƬǈƫ�Ŗǳ¦�ƨȈǗƢƦƫ°ȏ¦�ªȂƸƦǳ¦�ƨǴǫ

�śƻƾƬǳ¦�©¦ȂǼǇ�®ƾǟÂ�Ǻƻƾŭ¦�ǂǸǟ�
���¦�ƨǧǂǠŠ�ǪǴǠƬŭ¦�ǪƥƢǈǳ¦�ȆǸǴǠǳ¦�ƾȀŪ¦� ¦ǂƯ¤�śƴǈǯȋ¦�ƨƦǈǻ�ȄǴǟ�śƻƾƬǳ¦�ŚƯϦ�ƢǸȈǇ�ȏ�śƻƾƬǳ¦�Ǻǟ�ƨŦƢǼǳ¦�ƨȈƦǴǈǳ¦�°ʬȉ

��Ǻƻƾŭ¦�Ãƾǳ�¿ƾǳ¦�Ŀ�
���ŻƾǬƫǳ¦�ǒǠƦ�Â�©ƢȈǏȂƬŭ¦�©ƢƷŗǬ�ƾǫ�Ŗǳ¦�Ŀ�ǶȀǈƫ�ƢȀȈǳ¤�ǲǏȂƬŭ¦�ƲƟƢƬǼǳ¦� ȂǓ�Ŀ�śƻƾƬǳ¦� ǂ̈ǿƢǛ�°ƢǌƬǻ¦�ǺǷ�ƾū¦�
�� �ƲȀǼǷ��ƨǇ¦°ƾǳ¦�

¿ƾƼƬǇ¦��ȆǗƢƦƫ°ȏ¦�ȆǨǏȂǳ¦�ƲȀǼŭ¦ǳ¦�ǀȈǨǼƬǳ�»ƾȀƬǈȇ�ƲȀǼǷ�ȂǿÂ��ƨǇ¦°ƾ�©¦ŚǤƬǷ�¨ƾǟ�śƥ�ƨȈǗƢƦƫ°ȏ¦�ƨǫȐǠǳ¦� Ȃ̧ǻ�ƨǧǂǠǷ��ŚǌƫÂ
�¾ȂǬȇ��©¦ŚǤƬŭ¦�śƥ�ƨȈƦƦǈǳ¦�©ƢǫȐǠǴǳ� °̈Âǂǔǳʪ�µǂǠƬƫ�ȏÂ�¶ƢƦƫ°ȏ¦�ƨƳ°®�ń¤�ƨȈǘƥ¦ŗǳ¦�©ƢǇ¦°ƾǳ¦Mauly���®ƾǐǳ¦�¦ǀǿ�Ŀ

�°Â��ƨȈƦƦǈǳ¦�ƨǫȐǠǴǳ�ÅƢǧ®¦ǂǷ�ǆȈǳ�ȂǿÂ��¿±ȐƬǳ¦�ƨǗƢǈƦƥ�řǠȇ�¶ƢƦƫ°ȏ¦�À¤�ƢǷƾǼǟ�Ǯǳ Â̄�ƨȈƦƦǈǳ¦�ƨǫȐǠǳ¦�ǮǴƫ�ǺǷ�Ǯǳ¯�ƶǔƬȇ� ƢŠ
�ǾȈǧ� ǲǸǠƫ�Äǀǳ¦� ǽƢšȏ¦� Â¢� ǲǰǳ¦� ǽǀǿ� ƨǠȈƦǗ�ǺǰǳÂ� �ƲƟƢƬǼǳ¦Â�§ƢƦǇȋ¦�ȄǴǟ�ÄȂƬŹ�ǲǯ�ǺǷ�Å¦ ǄƳ� ƨǼǸǔƬŭ¦�©¦ŚǤƬŭ¦� ÀȂǰƫ

Ů� ƨƴȈƬǻ� ǂƻȉ¦Â� �ÅƢƦƦǇ�©¦ŚǤƬŭ¦� ƾƷ¢�ÀȂǰȇ� À¢�Ä°Âǂǔǳ¦� ǺǷ�ǆȈǳÂ� �ƨȈǗƢƦƫ°ȏ¦� ƨǫȐǠǳ¦�Ŀ� ¨®ƾŰ�Śǣ� ǾƫʭȂǰǷ��ƤƦǈǳ¦� ¦ǀ
��ÀȂȈǻƢǷÂ�śǿȂǯ��Ʈǳʬ�ǲǷƢǟ�ŚƯƘƬǳ�²ƢǰǠǻ¦�ȏ¤�Ȃǿ�ƢǷ�ÅȐưǷ��´��²�śƥ�ƾƳȂȇ�Äǀǳ¦�¶ƢƦƫ°ȏƢǧ������������

�� ǞǸƬů��ƨǇ¦°ƾǳ¦�
������©ƢȈǴǯ�©ʮŗȈǧƢǯÂ�ƨǷƢǠǳ¦�ȆǿƢǬŭ¦�ȄǴǟ�Ǻȇ®®ŗŭ¦�ƨȇǂǸǠǳ¦�©ƢƠǨǳ¦�ƨǧƢǯ�ǺǷ�°Ȃǯǀǳ¦�śǼƻƾŭ¦�ǮƠǳÂ¢�ƨǇ¦°ƾǳ¦�ǞǸƬů�ǺǸǔƫ
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�ȆǴǰǳ¦�¶ƢƦƫ°ȏ¦�ȄǴǟ�¾ƾƫ�ƪǻƢǯ�À¢�¾ƾƥ�ȆƟǄŪ¦�¶ƢƦƫ°ȏ¦�ȄǴǟ�ƨȈǴǸǠǳ¦�

Ʀǳ¦�ȆƟǄŪ¦�¶ƢƦƫ°ȏ¦�ƨǳ®ƢǠǷÂ�Ȇǿ�ǖȈǈ�

૚૛Ǥ૜࢘ ൌ
૚૛࢘ െ࢘�૚૜࢘��כ��૛૜

ටሾ૚ െ ሺ࢘૚૜ሻ
૛ሿሾ૚ െ ሺ࢘૛૜ሻ

૛ሿ
 

ƮȈƷ����ǄǷǂǳ¦�¾ƾȇ࢘૚૛Ǥ૜º��śƥ�ȆƟǄŪ¦�¶ƢƦƫ°ȏ¦�ǲǷƢǠǷ�ȄǴǟ�������¾Ǆǟ�ƾǠƥ�����º�
����ǄǷǂǳ¦�¾ƾȇÂ࢘૚૛��¶ƢƦƫ°¦�ǲǷƢǠǷ�ȄǴǟ��1�����
���ǄǷǂǳ¦�¾ƾȇÂሺ࢘૚૜ሻ��¶ƢƦƫ°¦�ǲǷƢǠǷ�ȄǴǟ�������
���ǄǷǂǳ¦�¾ƾȇÂሺ૛૜ሻ���¶ƢƦƫ°¦�ǲǷƢǠǷ�ȄǴǟ������ƾȈǈǳ¦�������������ó�������
 

 



 
  � 

   
 
 

 
(243) 

 

��®ƾǠǳ¦12��ƾǴĐ¦��6� 
Issue (12) Volume (6) 

ȈǬȈƦǘƬǳ¦Â�ƨȈǻƢǈǻȍ¦�¿ȂǴǠǳ¦�ƨǴůƨ 
Journal of Humanitarian and Applied Sciences 

 
�®ƾǠƬŭ¦�¶ƢƦƫ°ȏ¦�
Ȃ̧ǼƬƫ�� �ƢǷ� ǂ̈ǿƢǛ� ¦°Â�ǺǸǰƫ�Ŗǳ¦�ǲǷ¦ȂǠǳ¦ƨȈǟƢǸƬƳȏ¦�ƨǻƢǰŭƢǧ��ÀȂǰƫ�ƾǫ�ÅȐưǷǲƻƾǳ¦Â�ǶȈǴǠƬǳʪ�ƨǫȐǟ�ȄǴǟ�ƾȈǨȇÂ��
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�śƥ�¶ƢƦƫ°ȏ¦�©ȐǷƢǠǷ�ƤǈŹ�À¢�Â� ǲƻƾǳ¦Â� ƨȈǟƢǸƬƳȏ¦� ƨǻƢǰŭ¦ǶȈǴǠƬǳ¦��ȆǿÂ�¶ƢƦƫ°¦�©ȐǷƢǠǷ� ƨƯȐƯ� ȄǴǟ� ǲǐƸȈǇ� ǾǻƜǧ� �
�śƥ�¶ƢƦƫ°¦ǶȈǴǠƬǳ¦Â�ƨȈǟƢǸƬƳȏ¦�ƨǻƢǰŭ¦�śƥ�¶ƢƦƫ°¦Â�ǲƻƾǳ¦Â�ƨȈǟƢǸƬƳȏ¦�ƨǻƢǰŭ¦�śƥ�¶ƢƦƫ°¦Â��ǶȈǴǠƬǳ¦Â�ǲƻƾǳ¦�ǺǰŻ�Ǯǳ¯�ƾǠƥÂ��
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��¾ÂƾƳ�ƨƯȐưǳ¦�©¦ŚǤƬŭ¦�śƥ�©ƢǗƢƦƫ°ȏ¦�ƨǧȂǨǐǷ���

©¦ŚǤƬŭ¦ śƴǈǯȋ¦�ƨƦǈǻ�ǂǸǠǳ¦ śƻƾƬǳ¦�©¦ȂǼǇ�®ƾǟ 
śƴǈǯȋ¦�ƨƦǈǻ����������������

ǂǸǠǳ¦ �������������

�
śƻƾƬǳ¦�©¦ȂǼǇ�®ƾǟ������������

���

�ÃȂƬǈǷ�Ǻǟ�ƨǳ¦®�

��������N� ���f�d���ƨȇǂū¦�©ƢƳ°®�� ������
�śƦƫ���¾ÂƾŪ¦�©ʭƢȈƥ�Ĕ¢��ŚǤƬǷ�śƥÂ�śƴǈǯȋ¦� ƨƦǈǻ�ŚǤƬǷ�śƥ� ƨƦƳȂǷ� ƨȈƟƢǐƷ¤� ƨǳȏ®�©¦¯� ƨȈǗƢƦƫ°¦� ƨǫȐǟ�ƾƳȂƫ�Ȑ�Ä

��śƻƾƬǳ¦�©¦ȂǼǇ�®ƾǟÂ�ǂǸǠǳ¦�ÄŚǤƬǷ�śƥ�ƨƦƳȂǷÂ�ƨȈƟƢǐƷ¤�ƨǳȏ®�©¦¯�ƨǫȐǟ�©ƾƳÂ�ǺǰǳÂ��śƻƾƬǳ¦�©¦ȂǼǇ�®ƾǟÂ�ǂǸǠǳ¦
�ŖƟ°�ƨǷȐǇ�¾ȂŢ�ƾǬǧ��ǾǼȈƻƾƫ�Ǻǟ�ƨǴǬƬǈǷ�ƢĔ¢�ÂƾƦȇ�Ǻƻƾŭ¦�Ãƾǳ�¿ƾǳ¦�Ŀ�śƴǈǯȋ¦�®ȂƳÂ�ƨƦǈǻ�Àϥ�ƨƴȈƬǼǳ¦�ǽǀǿ�ǂǈǨƫÂ

�śƴǈǯȋ¦�ƨƦǈǻ�ǎǬǼǳ�ǾǓǂǠƫ�ÀÂ®�ÅȐưǷ�Ǻƻƾŭ¦���ǺǷ�ǾƫʭƢǠǷ�ÀÂ®�¾ȂŢ�ƢŠ°�ƾȇƾǋ�®Őƥ�ƨƥƢǏȎǳ�Ǻƻƾŭ¦�µǂǠƫ�¿ƾǟ�À¢�ƢǸǯ
�Ãƾǳ�¿ƾǳ¦�Ŀ�śƴǈǯȋ¦�ƨƦǈǻ�ǎǬǻ�śƥ�ƨƦƳȂǷ�ƨȈǗƢƦƫ°¦�ƨǫȐǟ�½ƢǼǿ�ǲǿ��ÀƢưƷƢƦǳ¦�¾ ƢǈƬȇ�ƢǼǿÂ��śƴǈǯȋ¦�ƨƦǈǻ�ǎǬǻ

śƴǈǯȋ¦�ƨƦǈǻ�ǎǬǻ�śƥ�ƨƦƳȂǷ�ƨȈǗƢƦƫ°¦�ƨǫȐǟ�½ƢǼǿ�ǲǿ��ÅȐưǷ�Ȃƥǂǳ¦�ǺǷ�ǾƫʭƢǠǷ�śƥÂ�Ǻƻƾŭ¦�śƥÂ�Ǻƻƾŭ¦�Ãƾǳ�¿ƾǳ¦�Ŀ�
�śƥ�ƨƦƳȂǷ�ƨȈǗƢƦƫ°¦�ƨǫȐǟ�©ƾƳÂ�ǺǰǳÂ��ƨȈǳƢū¦�©ʭƢȈƦǳ¦�ǪǧÂ�ƢȀǼǟ�ƨƥƢƳȍ¦�ǺǰŻ�ȏ�ƨǴƠǇ¢�ǽǀǿ��ÅȐưǷ�ƾȇƾǋ�®ǂƥ�ǺǷ�ǾƫʭƢǠǷ
�ǂǈǨƫÂ��ǾǼȈƻƾƫ�©¦ȂǼǇ�®ƾǟ�©®¦±��Ǻƻƾŭ¦�ǂǸǟ�®¦±�ƢǸǴǯ�Ǿǻ¢�řǠȇ�ƢǷ��Ǿȇƾǳ�śƻƾƬǳ¦�©¦ȂǼǇ�®ƾǟ�śƥÂ�Ǻƻƾŭ¦�ǂǸǟ�ÄŚǤƬǷ

ǳ¦�ǽǀǿ��œȈǴǳ¦�ǞǸƬĐ¦�Ŀ�Ǻǈǳ¦�°ƢǤǏ�śƥ�ÅȐȈǴǫ�¾¦Ǆȇ�ƢǷ�śƻƾƬǳ¦�Àϥ�ƨƴȈƬǼ�
�ňƢưǳ¦�¾¦ƚǈǳ¦��ÅƢȈǻʬ�

�¿ƾǳ¦�Ŀ�śƴǈǯȋ¦�ƨƦǈǻ�Ŀ�Ǻƻƾŭ¦�ǂǸǟÂ�śƻƾƬǳ¦�©¦ȂǼǇ�®ƾǟ�¿ƢȀǇ¤�ÃƾǷ�ƢǷ�
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�� ®ƾǟÂ�ǂǸǠǳ¦�ÄŚǤƬǷ�¿ƢȀǇ¤�§ƢǈƷ���ŅƢƬǳƢǯ�¿ƾǳ¦�Ŀ�śƴǈǯȋ¦�ƨƦǈǻ�Ŀ�śƻƾƬǳ¦�©¦ȂǼǇ�
��¾ÂƾƳ�� �śƻƾƬǳ¦�©¦ȂǼǇ�®ƾǟÂ�ǂǸǠǳ¦�ÄŚǤƬǷ�¿ƢȀǇ¤�ÃƾǷ�§ƢǈƷ�

¿ƾǳ¦�Ŀ�śƴǈǯȋ¦�ƨƦǈǻ�ƨǸǴǠŭ¦���ƨǸȈǫT��ƨǳȏƾǳ¦�ÃȂƬǈǷ�
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¿ƾǳ¦�Ŀ�śƴǈǯȋ¦�ƨƦǈǻ��ƨƦǈǼƥ�����¿ƢȀǇȍ¦�¦ǀǿ�À¢Â���ʮȂǼǠǷ�¾¦®�Śǣ��ƨǸȈǫ�ń¤�ǂǜǼǳʪ�Ǯǳ Â̄T��Ǯǳǀǳ�ƨǴƥƢǬŭ¦��ǴƥÂ�ƪǤ
��śƻƾƬǳ¦�©¦ȂǼǇ�®ƾǟ�ƨǸǴǠǷ������ƨƦǈǼƥ�ǶȀǈƫ�śƻƾƬǳ¦�©¦ȂǼǇ�®ƾǟ�À¢�řǠȇ�ƢǷ���������Ŀ�śƴǈǯȋ¦�ƨƦǈǻ�Ŀ

��ƨǸȈǫ�ń¤�ǂǜǼǳʪ�ÅƢȈƟƢǐƷ¤�¾¦®�Śǣ�¿ƢȀǇȍ¦�¦ǀǿ�À¢�Śǣ��¿ƾǳ¦T��Ǯǳǀǳ�ƨǴƥƢǬŭ¦���ƨȇŚǈǨƬǳ¦� Ȃ̈Ǭǳ¦�ƪǤǴƥÂ��������řǠȇ�ƢǷ��
� À¢À¦ǂǈǨȇ� śƻƾƬǳ¦� ©¦ȂǼǇ� ®ƾǟÂ� ǂǸǠǳ¦�ƦǈǼƥƨ���� Ŀ� ª®Ƣū¦� ŚǤƬǳ¦¿ƾǳ¦� Ŀ� śƴǈǯȋ¦� ƨƦǈǻ� Ȃ̈Ǭǳ¦� ƪǤǴƥÂ� �

ƨȇƚƦǼƬǳ¦��������À¢�řǠȇ� ƢǷ� ��ÀƖƦǼƬȇ�śƻƾƬǳ¦�©¦ȂǼǇ�®ƾǟÂ�ǂǸǠǳ¦�ƨƦǈǼƥ�����ŚǤƬǳʪ��Ŀ�ª®Ƣū¦�Ŀ�śƴǈǯȋ¦�ƨƦǈǻ
¿ƾǳ¦��ƪǤǴƥÂ��ƨǸȈǫF)����������Śǣ�ȆǿÂ��ÃȂƬǈǷ�ƾǼǟ�ÅʮȂǼǠǷ�ƨǳ¦®������ǦǠǓ�ȄǴǟ�¾ƾƫÂ�����śƥ�ƨǫȐǠǳ¦�ŚǤƬǷ©¦�

�ƮƸƦǳ¦�

��¿ƾǳ¦�Ŀ�śƴǈǯȋ¦�ƨƦǈǻ�Ŀ�ǂǸǠǳ¦�ŚǤƬǷ�¿ƢȀǇ¤�§ƢǈƷ���

��¾ÂƾƳ�� ¿ƾǳ¦�Ŀ�śƴǈǯȋ¦�ƨƦǈǻ�Ŀ�ǂǸǠǳ¦�ŚǤƬǷ�¿ƢȀǇ¤�ÃƾǷ�§ƢǈƷ�

¿ƾǳ¦�Ŀ�śƴǈǯȋ¦�ƨƦǈǻ�ƨǸǴǠŭ¦���ƨǸȈǫT��ƨǳȏƾǳ¦�ÃȂƬǈǷ�
���������������������
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��Ƕǫ°�¾ÂƾŪ¦�©ʭƢȈƥ�ƶǓȂƫ��°¦ƾŴ¦�ƪƥʬ�À¢��¿ƾǳ¦�Ŀ�śƴǈǯȋ¦�ƨƦǈǻ��ǢǴƥ���������À¢�řǠȇ�ƢǷ�Ŀ�śƴǈǯȋ¦�ƨƦǈǻ
�¿ƾǳ¦®ȂƳȂǷ¨�ƯȂƸƦŭ¦�Ãƾǳś��¿ƢȀǇ¤�ǲƦǫ�ŕƷ�ǂǸǠǳ¦�ŚǤƬǷ�¦ǀŮ�À¢Â��Ǯǳ¯�Ŀǳ¦®ȂƳȂ��ǾƬǳȏ®ȍ¦�ƨǸȈǫ�ń¤�ǂǜǼǳʪ�Ǯǳ Â̄�ƨȈƟƢǐƷ

�T�ƨǸǴǠǷ�ƪǤǴƥÂ��Ǯǳǀǳ�ƨǴƥƢǬŭ¦����ǂǸǠǳ¦��������À¢�řǠȇ�ƢǷȇ�ǂǸǠǳ¦�ǶȀǈ¿ƾǳ¦�Ŀ�śƴǈǯȋ¦�ƨƦǈǻ�Ŀ��ƨƦǈǼƥ������
�¿ƢȀǇȍ¦�¦ǀǿ�À¢Â�ʮȂǼǠǷ�¾¦®�Śǣ��ƨǸȈǫ�ń¤�ǂǜǼǳʪ�Ǯǳ Â̄T�ƨȇŚǈǨƬǳ¦� Ȃ̈Ǭǳ¦�ƪǤǴƥÂ��Ǯǳǀǳ�ƨǴƥƢǬŭ¦���������řǠȇ�ƢǷ����À¢

ǂǈǨȇ�ǂǸǠǳ¦��ƨƦǈǼƥ����Ŀ�ª®Ƣū¦�ŚǤƬǳ¦¿ƾǳ¦�Ŀ�śƴǈǯȋ¦�ƨƦǈǻƨȇƚƦǼƬǳ¦� Ȃ̈Ǭǳ¦�ƪǤǴƥÂ����������À¢�řǠȇ�ƢǷ���ƘƦǼƬȇ�ǂǸǠǳ¦
�ƨƦǈǼƥ�������Ŀ�ª®Ƣū¦�ŚǤƬǳ¦¿ƾǳ¦�Ŀ�śƴǈǯȋ¦�ƨƦǈǼƥ�ÅƢǫȐǗ¤�ƘƦǼƬȇ�ȏ�ǂǸǠǳ¦�À¢�Ä¤�¿ƾǳ¦�Ŀ�śƴǈǯȋ¦�ƨƦǈǻ��ƪǤǴƥÂ�
�ƨǸȈǫF)����������Śǣ�ȆǿÂ��ƨǳ¦®�ÃȂƬǈǷ�ƾǼǟ�ÅʮȂǼǠǷ������ǦǠǓ�ȄǴǟ�¾ƾƫÂ�����ŚǤƬǷ�śƥ�ƨǫȐǠǳ¦Ä��ƮƸƦǳ¦ 
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¿ƾǳ¦�Ŀ�śƴǈǯȋ¦�ƨƦǈǻ�ƨǸǴǠŭ¦���ƨǸȈǫT��ƾǳ¦�ÃȂƬǈǷƨǳȏ�
���������������������

śƻƾƬǳ¦�©¦ȂǼǇ�®ƾǟ�������������������
ƨȇŚǈǨƬǳ¦�¨ȂǬǳ¦�������- ��
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�� Ƕǫ°� ¾ÂƾŪ¦�©ʭƢȈƥ� ƶǓȂƫ�� °¦ƾŴ¦�ƪƥʬ� À¢� �¿ƾǳ¦� Ŀ�śƴǈǯȋ¦� ƨƦǈǻ�� ǢǴƥ��������řǠȇ� ƢǷ�� À¢�ƨƦǈǻ
�¿ƾǳ¦�Ŀ�śƴǈǯȋ¦®ȂƳȂǷ¨�ƯȂƸƦŭ¦�Ãƾǳś��¿ƢȀǇ¤�ǲƦǫ�ŕƷ�śƻƾƬǳ¦�©¦ȂǼǇ�®ƾǟ�ŚǤƬǷ� ¦ǀŮ�À¢Â��Ǯǳ¯�Ŀ®ȂƳȂǳ¦��ǾƬǳȏ®

ȍ¦�� ƨǸȈǫ�ń¤� ǂǜǼǳʪ�Ǯǳ Â̄� ƨȈƟƢǐƷT� ƨǸǴǠǷ�ƪǤǴƥÂ� �Ǯǳǀǳ� ƨǴƥƢǬŭ¦� ���śƻƾƬǳ¦�©¦ȂǼǇ� ®ƾǟ������ ��À¢�řǠȇ� ƢǷ�®ƾǟ
ȇ�śƻƾƬǳ¦�©¦ȂǼǇ�ǶȀǈĿ�śƴǈǯȋ¦�ƨƦǈǻ�Ŀ¿ƾǳ¦���ƨƦǈǼƥ����¿ƢȀǇȍ¦�¦ǀǿ�À¢Â���ʮȂǼǠǷ�¾¦®�Śǣ�ƨǸȈǫ�ń¤�ǂǜǼǳʪ�Ǯǳ Â̄

�T�ƨȇŚǈǨƬǳ¦� Ȃ̈Ǭǳ¦�ƪǤǴƥÂ��Ǯǳǀǳ�ƨǴƥƢǬŭ¦����������À¢�řǠȇ�ƢǷ��ǂǈǨȇ�śƻƾƬǳ¦�©¦ȂǼǇ�®ƾǟ��ƨƦǈǼƥ������ª®Ƣū¦�ŚǤƬǳ¦
�Ŀ¿ƾǳ¦�Ŀ�śƴǈǯȋ¦�ƨƦǈǻƨȇƚƦǼƬǳ¦� Ȃ̈Ǭǳ¦�ƪǤǴƥÂ����������À¢�řǠȇ�ƢǷ��¦�©¦ȂǼǇ�®ƾǟ�ƘƦǼƬȇ�śƻƾƬǳ�ƨƦǈǼƥ������ŚǤƬǳ¦

�Ŀ�ª®Ƣū¦¿ƾǳ¦�Ŀ�śƴǈǯȋ¦�ƨƦǈǻ��ƪǤǴƥÂ��ƨǸȈǫF)����������Śǣ�ȆǿÂ��ÃȂƬǈǷ�ƾǼǟ�ÅʮȂǼǠǷ�ƨǳ¦®�������¾ƾƫÂ���
ǦǠǓ�ȄǴǟ��ŚǤƬǷ�śƥ�ƨǫȐǠǳ¦Ä��ƮƸƦǳ¦�

�ƮƸƦǴǳ�ƮǳƢưǳ¦�¾¦ƚǈǳ¦��ÅƢưǳʬ�
�©¦ȂǼǇ�®ƾǟ�ÄŚǤƬǷ�ŚƯϦ�Ǻǟ�ƨŦƢǼǳ¦�ƨȈǗƢƦƫ°ȏ¦�©ƢǫȐǠǳ¦� Ȃ̧ǻ�ƢǷ�¿ƾǳ¦�Ŀ�śƴǈǯȋ¦�ƨƦǈǻ�Ŀ�Ǻƻƾŭ¦�ǂǸǟÂ�śƻƾƬǳ¦

�®ƾǠƬŭ¦�¶ƢƦƫ°ȏ¦�¿¦ƾƼƬǇʪ�
�������ļȉ¦�ȂƸǼǳ¦�ȄǴǟ�Ǯǳ Â̄�¾¦ƚǈǳ¦�¦ǀǿ�Ǻǟ�ƨƥƢƳȎǳ�®ƾǠƬŭ¦�¶ƢƦƫ°ȏ¦Â�ȆƟǄŪ¦�¶ƢƦƫ°ȏ¦�¿ƾƼƬǇ¦�ƾǫÂ�

�ȆƟǄŪ¦�¶ƢƦƫ°ȏ¦�§ƢǈƷ��ÅȏÂ¢�
��ļȉ¦�¾Ȑƻ�ǺǷ�Ǯǳ¯�Ļ�ƾǫÂ�
¢®ƾǟ���ƮǳƢưǳ¦�ŚǤƬŭ¦�Ŀ�ǶǰƸƬǳ¦����śƻƾƬǳ¦�©¦ȂǼǇ�

����ƨȈƫȉ¦�ƨǳ®ƢǠŭʪ�Ǯǳ¯�ƤǈŹÂ��
=૚૛ǡ૜࢘ ௥ଵଶି௥ଵଷכ௥ଶଷ

ඥሾଵିሺ௥ଵଷሻమ�ሿሾଵିሺ௥ଶଷሻమ�ሿ
 

���śƥ�ƨǫȐǠǳ¦�§ƢǈƷ����Â���ǂƯ¢�®ƢǠƦƬǇ¦�ǞǷ������
������R1.2 =��ǂǸǠǳ¦Â�śƴǈǯȋ¦�ƨƦǈǻ��
������ R1.3 =��śƻƾƬǳ¦�©¦ȂǼǇ�®ƾǟÂ�śƴǈǯȋ¦�ƨƦǈǻ��
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������       R2.3 =��śƻƾƬǳ¦�©¦ȂǼǇ�®ƾǟÂ��ǂǸǠǳ¦��

�ļȉ¦�ȄǴǟ�ǲǐŴ�ƨǬƥƢǈǳ¦�ƨǳ®ƢǠŭ¦�Ŀ�ǒȇȂǠƬǳʪÂ�

r12.3 = ሺ଴Ǥ଴଼଴ሻିሺ଴Ǥଵଷଽሻሺ଴Ǥସହଶሻ
ඥ�ሾଵିሺ଴Ǥଵଷଽሻమሿሾଵିሺ଴Ǥସହଶሻమሿ

 

=଴Ǥ଴଼଴ି଴Ǥ଴଺ଷ
ξ଴Ǥଽ଼כ�଴Ǥ଼଴

 

= ଴Ǥ଴ଵ଻
ξ଴Ǥ଻଼ସ�

�

=଴Ǥ଴ଵ଻
଴Ǥ଼଼ହ

�

= 0.019 

����ňƢưǳ¦�ŚǤƬŭ¦�Ŀ�ǶǰƸƬǳ¦�

¦�§ƢǈƷ�ňƢưǳ¦�ŚǤƬŭ¦�®ƢǠƦƬǇ¦�ǞǷ�ƮǳƢưǳ¦Â�¾Âȋ¦�ŚǤƬŭ¦�śƥ�ƨǫȐǠǳ�

૚૜ǡ૛= ሺ௥ଵଷሻିሺ௥ଵଶሻሺ௥ଶଷሻ࢘
ඥ�ሾଵିሺ௥ଵଶሻమሿሾଵିሺ௥ଶଷሻమሿ

�

�ļȉ¦�ȄǴǟ�ǲǐŴ�ƨǬƥƢǈǳ¦�ƨǳ®ƢǠŭ¦�Ŀ�ǒȇȂǠƬǳʪÂ�

૚૜ǡ૛= ሺǤ଴ଵଷଽሻିሺ଴Ǥ଴଼଴ሻሺ௥ଶଷ଴Ǥସହଶሻ࢘
ඥ�ሾଵିሺ଴Ǥ଴଼଴ሻమሿሾଵିሺ଴Ǥସହଶሻమሿ

 

૚૜ǡ૛= ଴Ǥଵଷଽି଴Ǥ଴ଷ଺ଶ࢘
ඥ�ሾଵି଴Ǥ଴଴଺ସሿሾଵି଴Ǥଶ଴ସሿ

 

= ଴Ǥଵ଴ଷ
ξ�଴Ǥଽଽଷ଺כ଴Ǥ଻ଽ଺

 

= ଴Ǥଵ଴ଷ
ξ�଴Ǥ଻ଽଵ

 

= ଴Ǥଵ଴ଷ
଴Ǥ଼଼ଽ

ൌ ͲǤͳͳ͸ 

�

�ƨǬƥƢǈǳ¦�ƲƟƢƬǼǳ¦�ŚǈǨƫ�

��ǢǴƥ�śƴǈǯȋ¦�ƨƦǈǻ�Ŀ�ǂǸǠǳ¦�¿ƢȀǇ¤�À¢�śƦƫ�ƾǬǳ�������ÄÂƢǈȇ�ƾȇƾƸƬǳ¦�ǲǷƢǠǷ�ÀƜǧ�ǮǳǀƥÂ������������������ 
���������������� ��������ȄǴǟ�¾ƾƫÂ�ƨǔǨƼǼǷ�ƨǸȈǫ�ȆǿÂ�®ȂƳÂ�¿ƾǟ�ǂƯ¢ǳ�¿ƾǳ¦�Ŀ�śƴǈǯȋ¦�ƨƦǈǻ�Ŀ�ǂǸǠǴ 
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�

��ÅƢȈǻʬ�®ƾǠƬŭ¦�¶ƢƦƫ°ȏ¦�

�§ƢǈƷ��ࡾ�૛�®ƾǟ��ǂǸǠǳ¦� �¿ƾǳ¦�Ŀ�śƴǈǯȋ¦�ƨƦǈǻ��©¦ŚǤƬŭ¦�ƨǳƢū�ƨƦǈǼǳʪ�ƨƸǓȂǷ�ƨǘȈǈƥ�¶ƢƦƫ°¦�©ȐǷƢǠǷ�ǺǷ
�śƻƾƬǳ¦�©¦ȂǼǇ��śƴǈǯȋ¦�ƨƦǈǻ�ŚǤƬǷ�ƾǠȇ�ƮȈƷ��Å¦ŚǤƬǷ�¿ƾǳ¦�ĿʫƥǠ�Â�ǂǸǠǳ¦�ŚǤƬǷ�ƾǠȇÂ��ÅƢ�ŚǤƬǷ�śƻƾƬǳ¦�©¦ȂǼǇ�®ƾǟ
�śǴǬƬǈǷ�ǺȇŚǤƬǷ�

�À¢�ʭƾƳÂ�ȆƟǄŪ¦�¶ƢƦƫ°ȏ¦�§ƢǈƷ�¾ƢưǷ�ń¤� Ȃ̧ƳǂǳʪÂ�

ܴଵଷǡଶ ൌ ͲǤͳͳ͸��ǡ ܴଵଶǡଷ ൌ ͲǤͲͳͻ������ǡݎ���ଶǡଷ ൌ ͲǤͶͷʹ�������ǡ ଵǡଷݎ ൌ ͲǤͳ͵ͻ� 

ଵǡଶݎ ൌ ͲǤͲͺͷ 

ǳ¦�ƨǳ®ƢǠŭ¦�Ŀ�ǒȇȂǠƬǳʪÂ�ƨǬƥƢǈ�

ሺܴଵଶଷሻଶ� ൌ �
ሺͲǤͲͺͷሻଶ ൅ ሺͲǤͳ͵ͻሻଶ െ ʹ כ ሺͲǤͲͺͷሻሺͲǤͲ͵ͻሻሺͲǤͶͷʹሻ

ͳ െ ሺͲǤͶͷʹሻଶ  

= ଴Ǥ଴଴଻ଶା଴Ǥ଴ଵଽଷିଶכ଴Ǥ଴଴ହଷସ
ଵିሺ଴Ǥସହଶሻమ

�

 

= ଴Ǥ଴ଵଵି଴Ǥ଴ଶ଺ହ
଴Ǥ଻ଽହ

 

= ଴Ǥ଴ଵହହ
଴Ǥ଻ଽହ

ൌ ͲǤͲͳͻͷ 

�®ƾǠƬŭ¦�ƾȇƾƸƬǳ¦�ǲǷƢǠǷ�ȂǿÂ�

ܴଵǡଶଷ ൌ ξͲǤͲͳͻͷ ൌ ͲǤͳ͵ͻ͸ 

ǠƬŭ¦�¶ƢƦƫ°ȍ¦�ǲǷƢǠǷ�ȂǿÂ®ƾ�

�ƨǸȈǬǳ¦�ǽǀǿ�¾ƾƫÂ�ȄǴǟ��ÅƢǠǷ�À¦ǂǈǨȇ�śƻƾƬǳ¦�©¦ȂǼǇ�®ƾǟÂ�ǂǸǠǳ¦�À¢���������ƨƦǈǻ�¿ƾǳ¦�Ŀ�śƴǈǯȋ¦�ƨƦǈǻ�Ŀ�ǺȇƢƦƬǳ¦�

�� ��§ƢǈƷR²���ƨǳ®ƢǠŭ¦�¾Ȑƻ�ǺǷ�Ǯǳ Â̄�©¦ŚǤƬǷ�ƨƯȐưǳ¦�ƨƸǓȂŭ¦�ȆƟǄŪ¦�¶ƢƦƫ°ȏ¦Â�ǖȈǈƦǳ¦�¶ƢƦƫ°ȏ¦�©ȐǷƢǠǷ�ǺǷ
�ƨȈǳƢƬǳ¦�

൫ܴଵǡଶଷ൯
ଶ ൌ ሺݎଶଵሻଶ ൅ ൫ܴଵଷǡଶ൯

ଶሾͳ െ ሺݎଵଶሻଶሿ 
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�� ®ƾǠƬŭ¦�¶ƢƦƫ°ȏ¦�ǲǷƢǠǷ� ƨǸȈǫ�§ƢǈƷ� ƢǼǿ� ƢǼǼǰŻÂR�ȆƟǄŪ¦�¶ƢƦƫ°ȏ¦�ǲǷƢǠǷ� ƨǸȈǫ� ƢȀȈǧ�ƪǤǴƥ�Ŗǳ¦Â� ƨǬƥƢǈǳ¦�©ʭƢȈƦǳ¦�ǺǷ� �
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