
www.SID.ir

Arc
hive

 of
 S

ID

ƶºƬŬƯ�ƱŚººŬƳŻ�ƾĪºƃżě�ƭƺººƬƗ�ƵŚĮºƄƳřŵ�ƾººƄƷƹĦě��ƾººưƬƗ�ƽ 

ƹŵ�ƵŹ��ƽÏÏ��ƵŹŚưƃ��ƽÖÑ���ƽŵ�ƹ�ŹŷōÎÐÖÐ���šŚŰƠƇÎÏÍ�Śţ�ÎÐÎ��
��

ŧŚţǀź�ţźưƿ�šŚƴěǀ�źŝ�žţǈŵŹŵŵźĪƬưƗ��ƹřŻ�ƹ�ƿƶ�ƽźưĩ�ŻƹŵŹƺƫ�ƽ�ƱŚƳŻ��ŵŹŵ�źưĩ�ƶŝ�ǈŤŞƯ�ƲƯżƯ
ƛǀƇŚƈŤųř�źƾ�ŚƷ�ƹƿŻƹŵŹƺƫźĜƿž 

�źŤƧŵŵźūźƸƃ�ŻŚƴƸƃƽÎ���źŤƧŵƺƘƀƯŚĜƬĭ�ŵƿƳŚĮƾÏ���źŤƧŵƵŵřŻ�ơŚƣŵ�ŽŚŞƗÐ��ſōǀƯźĩ�ƶƾÑ��
ƺƳƿƵŶƴƀ�ƽƀƯ�ƺƩƹ���ħřŹř�ƵŚĮƄƳřŵ��ħřŹřƵŶĪƄƳřŵ��ƽƳŚƀƳř�ƭƺƬƗ�ƾ��ŝźţ�ƵƹźĭǀƳŶŝ�ŢƾƃŻŹƹ�ƭƺƬƗ�ƹ�ƾ��s_shahrjerdi@yahoo.com��

ŢƟŚƿŹŵ��Ð�Ô�ÖÏ�ƁźƿŸě�������Ö�Ñ�ÖÐ��
��

Īģǀ�ƵŶ��
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�ƱŚƯŹŵ��ƶŝŚƄƯ�ƱŚƯŻ�šŶƯ�Źŵ�ƩźŤƴĩ�Ƶƹźĭ�ŚƷƽřŹ�ƿŹŵ�řŹ�ŪƿŶƳŵźĩ�ŢƟŚ�ř�Żř�ŶƘŝ�ƿƶūŹŵ�ƹ�ŵźĪƬưƗ�ƹ�ŵŹŵ�ƵŹŚŝƹŵ�šŶƯ�Ʋ�ƽźưĩ�ŻƹŵŹƺƫ�ƽŝ�ǀ���źºƷ�ƱřŹŚºư
ŻŹř�ŵŹƺƯ�Ƶƹźĭ�ƹŵƿŝŚƾŢƟźĭ�Źřźƣ���ƴƘƯ�ŮƐſƾ�ŹřŵƽƳ�ǀ�żÍ�ÍÒчPŶƃ�ƶŤƟźĭ�źƔƳ�Źŵ����
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�Í�ÍÍÎчP�ƴĤưƷ�ƹ�ǀ�ƂƷŚĩ�ƲŻřƹƿƶ�ƽźưĩ�ŻƹŵŹƺƫ��ƽ�Í�ÍÍÎчP��ŝźŬţ�Ƶƹźĭƾ��ƶŝ�ŢŞƀƳ�ƩźŤƴĩ�ƵƹźĭŢƃřŵ�ŵƺūƹ���
ŤƳǀƶŬ�ĭǀźƽ����ŻřƿƶŤƟŚ��ř�ŚƷƿ�ƤŰţ�Ʋǀ�Ư�Ƣƾ��ŤƳ�ƱřƺţǀƶŬ�ĭǀźƽ�ƶĩ�ŵźĩ�ţ�źưƿě�šŚƴǀƳřƺţŚƳ�ŵƺŞƸŝ��ŵŹŵ�šŶƃ�ƂƷŚĩ�ŜūƺƯ�žţǈƾƶūŹŵ�ƂƷŚĩ�ƹ��ƽ��ŻƹŹŵƺºƫ�
ŝǀƱřŹŚưƛ�ƲƯżƯ�ŵŹŵ�źưĩ�ƶŝ�ǈŤŞƯ�ǀƇŚƈŤųřźƾŶƃ����
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��ƽŵźūźƸƃ�ŻŚƴƸƃ�źŤƧŵƱřŹŚƨưƷ�ƹ��

 

ƶƬŬƯ�ƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƵŹ��ƽÏÏ��ƵŹŚưƃ��ƽÖÑ���ƽŵ�ƹ�ŹŷōÎÐÖÐ 

ÎÏÎ

�ưŴţ�ŶƇŹŵǀ�����Ţºſř�ƵŶºƃ�ƵŵŻ�Ʋ��Ï���������ºƠƬŤŴƯ�ƕřƺºƳř�ŵŹŵ�źºưĩƾ�� �
���ƶĩ�ŵŹřŵ��ºŝ�ŹŵǀƲ�Ʊō�����ŚºƷ�����ưƷř�ƲƯżºƯ�ŵŹŵ�źºưĩ�ºǀ�Ż�Ţ�ºƿŵŚƽ�ŵŹřŵ���
��ŵƹŶůÎÍ���Śţ�ÏÍ���ŝ�Żř�ŶƇŹŵ�ǀư�����������ƕƺºƳ�Żř�ŵŹŵ�źºưĩ�ƶºŝ�ǈŤºŞƯ�ƱřŹŚ
�Ư�ƲƯżƯƾ���ř�ƶĩ�ŶƴƃŚŝƿ������ƳřƺţŚºƳ�ƹ�ŵŹŵ�Śŝ�ƕƺƳ�Ʋƾ����šŶºƯ�ƶºŝ�ƭƹřŶºƯ�

ŝǀ���Żř�ƂÐ��Ƈƺţ�ƵŚƯ�ǀ�Ư�ƞƾ��ŵƺºƃ��Ð���������ƲƯżºƯ�ŵŹŵ�źºưĩƿ�ºĪƾ�Żř�
ŚƃƿƖ�źţƿ��ƛ�ƪƬƗ�Ʋǀ�ƜƫŚŝ�ŢŞǀ�Ż�Ʋƿ��źÑÒ�����Ư�ŹŚĩ�ƪŰƯ�Źŵ�ƩŚſ�ƾ�ŶƃŚŝ�
�Ñ���źººưĩ�ŵŹŵƽƶƤŝŚººſ�Śººŝ��ƽººŝ�ǀ�Żř�ƂÐ�ŵƺººūƹ�ƱƹŶººŝ�ƹ�ƵŚººƯ�

�Śě�ŶƷřƺºƃ�ƶƳƺĭźƷĥƺƫƺţ�ºƿ��ƲƯżºƯ�ŵŹŵ�źºưĩ��Ĩ ƛǀ�ƇŚƈºŤųřźƾ�
ƯŚƳǀ�Ư�ƵŶƾ�ŵƺƃ��Î���ŝ�ƶ��źƤţ�ŹƺƏƿŞƾ�ÕÍ��ŝ�ŶƇŹŵ�ǀ�����ƶºŝ�ǈŤºŞƯ�ƱřŹŚư

��ƛ�ŵŹŵ�źưĩǀ�ƇŚƈŤųř�źƾ�������ŵƹŶºů�ƹ�ŶƴŤƀºƷ�Ô����Śºţ�ÎÍ���Żř�ŶºƇŹŵ�
Ʊō�������ƛ�ƲƯżƯ�ŵŹŵ�źưĩ�ƶŝ�ǈŤŞƯ�ŚƷ�ºǀ��ƇŚƈºŤųř�źƾ��ºƯ�ƾ��ŶƴºƃŚŝ��Ï���

�����ƠƬŤŴƯ�ƪƬƗ�ƶŝ�Ţſř�ƲĪưƯ�ŵŹŵ�źưĩƾ�ō�ŵƺºūƹ�ƶŝ��ºƿŶ�����źºƔƳ�ƶºŝ
Ưƾ���Ɨ�ƶĩ�ŶſŹ��ŚºƷŵŹŵ�ƵŶưƽ�ůŚƳ��ºǀƶ��ƽ��ºƃŚƳ�źºưĩ�ƾ��ƱŵźĩŶºƴƬŝ�Żř�

�Įƴſ�ƭŚƀūřǀ���ŤƳ�Źŵ�ƹ�ƲǀƶŬ��ƽ�ſō�ǀŜ�ŚƷƽ�ƬƈƠƯ�ƾ��ºƿ���šǇǈŤºųř�Ś
��ŶƃŚŝ�ƭźƳ�ŢƟŚŝ��řƿ�ſō�ƲǀŜ��ƶŝ�ŚƷ���������ƞƘºƋ�ŜŞºſ�ƶºŝ�ƩƺưƘƯ�ŹƺƏ
�ƳřƺŴŤſř�ŹŚŤųŚſƾ�����Ÿºě�ƝŚƐƘƳř�Źŵ�ƩǈŤųř��ƿźƽ�Ɯţ���ºǀǀ���Ʊƺºţ�šřź

ƳǈƌƗƾ����ř��šŹŶƣ�ƂƷŚĩ�ƹ�ƿ�Ư�ŵŚŬƾ��������řżºƟř�Śºŝ�ƵřźºưƷ�ƹ�ŵƺƃƿ�Ƃ
�ƃ�Ʋſǀ�ŝ�ƕƺǀźŤƄƽ�Ư�ƾ�ƿŶŝŚ��ƴĤưƷǀ���ŵ�ƪƯřƺƗ�ƶŝ�ƲƿźĮƽ���ƶƬưū�Żř�

����ŹźĪƯ�šŚŝźƋŹŚŬƴƷŚƳƽ�ŚƷƽ�ŤƬĪſř�ƾ���ĩ��ŻƹŵŹƺƫǀ�ŻƺºƠ���Ƴ�ƹ��ºǀ�ż
�ƛ�ƪƯřƺƗǀ�ƳŚĪƯ�źǀĪƾ��ŝ�ŶƴƳŚƯ�ǀ�ŹŚºưƽ��ŚºƷƽ��ƫƺŝŚºŤƯ�ǀĪƾ��ŚºƋ��ƿ�šŚƘ
ĥƺƫƺţŚººěƿĪƾƳƺººƠƗ��ƾĥƺƫƹŹƺƳ�ƹ�ººƿŢººſř�ƵŶººƃ�ƵŹŚººƃř�ƮººƷ�Ĩ� �

�Ó���Ò���ƀŝǀŹŚƽ��ƤŰƯ�Żř�Ƥǀ�Ɯţ�Ʋǀǀ�ƵŻřŶƳř�šřź��ƽ�źºưĩ�Žƺƣ�ƽ��ƶºĩ�
ƃŚƳƾ���ĩźŰţ�Ʈĩ�Żř�ƾ���ƶŝ�řŹ�Ţſř����ƱřƺƴƗƿĪƾ����ƬºƇř�ƪƯřƺƗ�Żř�ƾ��Źŵ�

�ŵŹŵ�źưĩ�ŚƷƽ���Ƶŵźĩ�ƱřƺƴƗ�ƲƯżƯ��ŶƳř��řżƟř�ƿ��Ƃƿ�����Žƺºƣ�ƂƷŚĩ�Ś�Żř
�Śƃ�ƉŹřƺƗƿ��ůŚƳ�Źŵ�Ɩǀƶ��ƽ�ƠƬų�ƾ��ƵźƸƯ�ƱƺŤſ��ŚƷƽ�źưĩ�ƽ���Ţºſř�
��řżƟř�ƕƺƳ�ƶĩƿ�ƂƿƶŤƟŚ�ƽ�ŻƹŵŹƺƫ�Ʊō��ºƿ�ŚºƷ�ŚƿŻƹŵŹƺƫźĜƿ�źºưĩ�žƽ�

ƯŚƳǀ�Ư�ƵŶƾ�ŵƺƃ��Ô����řżƟř�źĭřƿ��źưĩ�Žƺƣ�Ƃ�ƎƤƟ���Ƴ�Żř��Ż�źƔƿ�ŚºŞƾƿ�
ƪĪƄƯ��ŵƺŝ�ŻŚſ��ƳřźĮƳ�ƾ��ƵŹŚŝŹŵ�ŚƷ��ƽ����������ŵƹŶºŰƯ�ŵźºƟ�źƷŚºƓ�ƶºŝ�Ʊō�

Ưƾ�Ŷƃ����ř�ƶĤƳŚƴģ�ŚƯř�ƿ��řŵ�ƶƋŹŚƗ�Ʋƿưƾ�������ř�źºŝ�ƵƹǈºƗ��ŵƺºƃ�ƿ��ƶºĪƴ
ƿĪƾ��Śƃ�Żř�ƿƖ�źţƿ�ŢƬƗ�Ʋ��ŚºƷƽ����������Żƹźºŝ�ŜºūƺƯ��Ţºſř�ŵŹŵ�źºưĩ�

ŹŚŬƴƷŚƳƽ�ŚƷƽ�ƘƋƹ�ǀŤƾ�ŵ�ƿ��Ư�ƮƷ�źĮƾ���ŵƺƃ�Ô�������šŚºƘƫŚƐƯ�ƢºŞƏ

��ŵźƟ�ƪƯřƺƗ�ƵŶƃ�ƭŚŬƳřƽƀŝ�ǀŹŚƽſř�ƶƬưū�Żř��ƳǈƌºƗ�ŢƯŚƤŤƾ�ƹ�
ƶƴƯřŵ��ƽ�Ťĩźů�ƾ����ř�Źŵ�šřźƤƟ�ƱƺŤſ�ƿ�������źŧƺºƯ�ŵŹŵ�źưĩ�ƱŚƯŹŵ�ƹ�ŵŚŬ

Ưƾ�ŶƃŚŝ���ƟźƏ�Żřƾ���ŵ�ƅŚų�ƪƯřƺƗ�ƿźĮƽ�ƔƳ�ǀ�����ƀºƴū�ƹ�Ʋºſ�źǀ�Ţ
Ƴǀż�Ưƾ���������ŶºƃŚŝ�źŧƺƯ�ŵŹŵ�źưĩ�ƱŚƯŹŵ�ŶƳƹŹ�Źŵ�ŶƳřƺţ��Õ���ƹřŻ�ºƿƶ��ƽ�

ŞƏǀƘƾ���ƹřŻ�ƱŚưƷ�ŻƹŵŹƺƫ�ƿƶ��ƽ�ƲĮƫ��ƶĩ�Ƶŵƺŝ���ƣǈţ�Żř�ƾ����ƶĩ�Ǝų�ƹŵ�
ƿĪƾ��ǇŚŝ�Żř�ƽ����ƮŬƴě�ƵźƸƯ�źưĩƽ��ŵ�ƹ�ƿźĮƽƯ�Żř��ºǀ��ƱřŹ�ƪƈºƠƯ�ƱŚ

��ĪƄţ�Ƶŵźĩ�ŹƺŞƗǀ�Ư�ƪƾ����ƹ�ŵƺƃƶŝ������ŵƹŶºů�ƩƺưƘƯ�ŹƺƏÐÍ���ƶºūŹŵ�
Ưƾ�ŶƃŚŝ����ř�ƵŚĭ�źƷƿ�ƹřŻ�Ʋƿ��ŝ�ƶŝ�ƶǀ���Żř�ƂÑÍ����řżºƟř�ƶºūŹŵ�ƿ��Ƃƿ��ŶºŝŚ
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ƶƬŬƯ�ƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƵŹ��ƽÏÏ��ƵŹŚưƃ��ƽÖÑ���ƽŵ�ƹ�ŹŷōÎÐÖÐ 

ÎÏÐ

ƲŤƃřŵ ƶƳƺĭźƷ ŶěƺţŹř�šǇǈŤųřƿĨ ƹ ĥƺƫƹŹƺƳƿĨ ƆŴƄƯ Żř 

Şƣǀƪ ŻƹźţŹō ěǀƵŶƳƹŹ�Ƃ�ƽ ƱƺŤſ �šřźƤƟ ƫǀż ĭŵŹƺųƾ ��ƵźºƸƯ 

ĮŤƀĪƃƾ�ƽŹŚƄƟ�ƽŚƷ ƱƺŤſ šřźƤƟ ƹ ƿŚ ŵřŹƿţŚěƺƫƺĪƾ Źŵ �źºŧř 

Įƴţƾ�ƩŚºƳŚĩ� �ƗŚºŴƳƾ ƹ �ºƿŚ �ƢºŤƟ ŵ�ºƿ�ƶƤŝŚºſ��Ĩƀ�ƽ�ºůřźū�ƾ�ƹ�
ŶƳƺĜſřƿƬǀĪƳř�ŢǀŢƳřŻƺƬ Żř ƶƘƫŚƐƯ ŶƳŶƃ�ƝŸů���
ŚƷŹŚǀƘƯ���ƶƘƫŚƐƯ�ƶŝ�ŵƹŹƹ�ƽ�����ƱŚƳŻÒÍ�ÐÍ�����ƲƯżƯ�ŵŹŵ�źưĩ��ƶƫŚſ�

�ƾƇŚƈŤųřźǀƛ�ƹ�������������Źŵ�ƩŚºŘţƺƬĭ�Ʋǀºģ�Śºţ�ƮƷŵŻřƹŵ�ƵŶƳŵ�Ʋǀŝ�ŵŹŵ
���ŶƷřƺººƃ�ƶººƳƺĭźƷ�ƱƹŶººŝ�ƵŚººƯ�ƶººſ�Żř�Ƃǀººŝ�ƶƤŝŚººſ�Śººŝ�ŢƄººě

ƺƫƺţŚěĥĨººƿ��žƿŻƹŵŹƺƫźĜƿŚººƷ����Żř�Ƃǀººŝ�ƽźººưĩ�ŻƹŵŹƺººƫÒÍ�
ƶūŹŵ�ƹ�ƾƳřƹŹ�ƾƯƺưƗ�ŢƯǈſ�ƲŤƃřŵ�ŵƺŝ���

řƿƲ ƶƘƫŚƐƯ ưĩ�ŹŵǀƶŤ�ƽ ųřơǈ Īƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵƾħřŹř� �ƶºŝ 

ţŚǀƿŶ ſŹǀŶ ƹ ŝǀ�žºě�ƱřŹŚư Żř Śţ�ºǀƿŶ �Ĩºƃżě �ƆƈºŴŤƯ���ŜºƏ
Ɵǀżƿ�ºĪƾ�ŢºƸū� �ǈŤºŝř �ƶºŝ �ŵŹŵźºưĩ �ƛ�ƲƯżºƯ�ºǀź �ƇŚƈºŤųřƾ �ƹ
ŚƷƿŻƹŵŹƺƫźĜƿƹ�žżǀƳ� źě Ʊŵźĩ ŚƋŹƿŢ ƶƯŚƳ�ƽ �ºŞŤĩƾŹŵ� ř�ºƿƲ 

ƶƘƫŚƐƯ Ţĩźƃ Ƶŵřŵ �ŶƳŶºƃ.����ƱƺºƯŻō�Ƶƹźºĭ�ŵřźºƟř Źŵ �ºƯŚƳźŝƶ�ƽ 
ƾƴƿźưţ ŶƘţƿžţǈǀě�ƵŶƃ�ƪ ƶŝ šŶƯ ŢƄƷ ƶŤƠƷ��Ð�Źŵ�ƶƀƬū�

źƷ�ƹ�ƶŤƠƷ ƶƀƬū�ÑÒ�Śţ�ÓÍ�ƶƤǀƣŵ� ŶƳŵźƧ�ŢƧźƃ��ř�Źŵƿ�šŶƯ�Ʋ
ƱŚƯŹŵ�ƶŝ�ƩźŤƴĩ�Ƶƹźĭ�ƽŚƷ řŹƿŞƣ�Żř�ŪǀƳŚƯŹŵƹŹřŵ�ƪƾƟ��ǀżƿěřźţƺƾ�
��ƶƬųřŶƯ�ƶƳƺĭźƷ�ƱƹŶŝ��ƽ�ƃŻŹƹ�ƾ�ŶƴŤųřŵźě��ƽřźŝ��Ƶƹźºĭ��ƱƺºƯŻō�

ƶƧ�ŢŰţ�ƱŚƯŹŵ�Śŝ�ƁŻŹƹ�žţǈǀě�Źřźƣ�ƶŤƟźĭ��ŶƳŵƺŝ�Źŵ��Ʋǀºƫƹř�
ƶƀƬū��ƩƺºƇř��ºƿŚěƶ��ƽ����žţǈǀºě�šŚºƴƿźưţ��ŮǀºƋƺţ�Ƶŵřŵ��Ŷºƃ�ƹ�

šŚƗǈƏř�ƾƬƧ�Żř�ƁŻŹƹ�žţǈǀě�Źŵ�ŹŚǀŤųř�Ʊō�ŚƷ��Źřźºƣ��ŢºƟźĭ��
Ʋƿř�ƩƺƇř�ƶƿŚě�Źŵ��šŚƀƬū� ƭŚưţ�ŢƿŚƗŹ�ŶƳŶƃ��Źŵ��ƽřŶºŤŝř��źºƷ�

ƶƀƬū�ŶƘŝ�Żř�ƮƷřźƟ�ƱŵźƧ�šŚƯŶƤƯ�ƀƬūƶ��ƽ�Ʋƿźưţ�ƪƯŚƃ�Ʀģ�
ƱŵźƧ�źĤſƺě��ƪƯŚƃ�ƲĮƫ��ƵźºƇŚų�ƹ��ƱƺŤºſ��šřźºƤƟ����ƩźºŤƴƧ�
žƠƴţ�ƹ�ƺŰƳƵ�ƽ�ŢſŹŵ�ƱŵŚŤƀƿř�Źŵ�ŽǈƧ�žţǈǀě���ŵƹŶºů�Ò�
ƶƤǀƣŵ����ƭŚŬƳř�Śŝ�žƠƴţ�žţǈǀě�ƹ�šŚƧźů�ƾƄƄƧ�ƶƧ��ƵřźºưƷ��Śºŝ�

šŚŰǀƋƺţ�ƾŝźƯ��ŵƺŝ�ƕƹźƃ��Ŷƃ���ŵƹŶºů�ÎÍ��ƶºƤǀƣŵ����ºƯřŵřƶ��ƽ�
ƶƀƬū�Śŝ�ƭŚŬƳř�šŚƴƿźưţ�ƾƇŚƈŤųř����ƵŶºƃ�ƪƿŶºƘţ��ƶºƯřŵř��ŢºƟŚƿ�

�ŵƹŶů�ÑÍ�ƶƤǀƣŵ���Źŵ�ƱŚƿŚě�ŽǈƧ�żǀƳ�ŵźſ��ƱŵźºƧ���ŢƄºĭźŝ� ƹ�
ƶŝ�ŢƫŚů�řƶǀƫƹ�ƭŚŬƳř��Ŷƃ��ŵƹŶů�Ò�ƶƤǀƣŵ����šŚºƴƿźưţ�Żř��ŮƐºſ�

ƲǀƿŚě�ƕƹźƃ�ƹ��ŪƿŹŶţ�ƶŝ�ŢƟźƄǀě��źƧ��ŵŚţ��ƶƧ�ƾŤƣƹ��ƾƳŵƺºƯŻō��ŚºƷ�
ŹŵŚƣ�ŶƳŵƺŝ�ƱƺŤſ��šřźºƤƟ��ŵƺºų�řŹ�Źŵ��ŢºǀƘƣƺƯ��ƽŚºƷ��ƞºƬŤŴƯ�

ƩźŤƴƧ��ŶºƴƴƧ���šŶºƃ��šŚºƴƿźưţ����źºƷ� ƽřźºŝ��ƾƳŵƺºƯŻō��ŽŚºſřźŝ�
ƳŚŤººſōƶ�ƽ�ƽźƿŸººě�ƪººưŰţ�Ʋƿźººưţ�ƹ�ŵŹŵ�ŵřźººƟř�ƩźººŤƴƧ��Ŷººƃ��

ƶŝ�ƽŹƺƏ�Ƨƶ��� ŵřźƟřŚŝ�Ưřŵřƶ��ƽ���šŚºƴƿźưţ��ƱƹŶºŝ��ŽŚƀºůř�ŵŹŵ��Śºƿ�
�ƾĮŤƀų�šŚƴƿźưţ�řŹ��Śºŝ��Źřźºƨţ��źŤƄºǀŝ��ƭŚºŬƳř���ŶºƳŵřŵ���ƶºŝ��Ʋºƿř�
šŹƺƇ�ƶƧ�šŚƴƿźưţ�Śŝ�Ò��ƕƹźƃ� Źřźƨţ�Ŷƃ�ƹ�Śŝ�ÎÏ�Źřźƨţ�ƱŚƿŚě�
ŢƟŚƿ��Źŵ�źƷ��ƶƀƬū�ƵƹǈƗ�źŝ�šŚƴƿźưţ�ƀƬūƶ��ƽ��ƪŞƣ�šŚƴƿźưţ�
ŶƿŶū�żǀƳ�ƶƟŚƋř��Ŷƃ��ŢƗźſ�ŢƟźƄǀě��šŚºƴƿźưţ��ƽřźºŝ�Ʒ�ºưƶ��ƽ�

ƾƳŵƺƯŻō�ŚƷ�Źŵ��Ʀºƿ��ŮƐºſ��ŵƺºŝ�ƹ��ƶºŝ�Ʊō��ŚºƷ��ƶǀºƇƺţ��Ŷºƃ���ƶºƧ
šŚƴƿźưţ�řŹ�Śţ�ƾƿŚū�ƶƧ�ŽŚƀůř�ŵŹŵ�ƹ�ƾŤůřŹŚƳ�ƶŤƃřŶƳ���ŶºƃŚŝ�
ƭŚººŬƳř�ŶººƴƷŵ��šŶººƃ��ŵŹŵ�ŮƐººſ�ƳřƺţŚººƳƾƯ�ƹ�ººǀƶººūŹŵ�Ʊřż�ƽ�
ŻƹŵŹƺƫƿźưĩ�žƽ�ƜŤƯ�ŻřǀƽŚƷź ŵŹƺƯ �ºſŹźŝƾ�Źŵ ř�ºƿƲ ��ƶºƘƫŚƐƯ

ŵƺŝ���řźºŝƽ��ƵŻřŶºƳř��ĭ�ºǀźƽ������ƶƯŚƴƄºſźě�Żř��ŵŹŵ�šŶºƃ���ƽ�ĩ�ǀ�ºŝƺ�Ĩ
ƵŵŚƠŤſř�Ŷƃ��řƿƲ�ƶƯŚƴƄſźě�ŢƸū�ƘţǀǀƲ�ƯǀƱřż�ŵŹŵ�źưĩ�ƶŝ��ŹŚºĩ�
Ƶŵźŝ�Ưƾ�ŵƺƃ��ƶƯŚƴƄſźě�ƪƯŚƃ�ÏÒ�Ʃřƺſ�Ò�żĭƿƶƴ�řƽ��Ţºſř��ƶºĩ�

ƯǀƱřż�ŵŹŵ�řŹ�Źŵ�ƫŚƘƟǀŢ�ŚƷƽ�ƵźƯŻƹŹ�ŻŹřƿŝŚƾ�Ưƾ�Ŷƴĩ��źƷ��Ʃřƺºſ�
ƯººǀƱřż�ŵŹŵ�řŹ�ƶººŝ�ţźţººǀŜ�Żř�źƠººƇ��ŶººƣŚƟ�ŵŹŵ��Śººţ�ŹŚººƸģ�� �
�ƭŶƗ�ŚƳřƺţƾƿ�ƭŚŬƳř�ƫŚƘƟǀŢ�ŵŹƺƯ�źƔƳ��ţŹƶŞ�Ŷƴŝƽ�ƵŵƺưƳ��Ţºſř��
ƯǀƱřż�ŵŹŵ�źưĩ�řŹ�ŝǀƲ�źƠƇ�Śţ�ŶƇ�ƁŻŹř��ŹřŸºĭƽ��ºƯƾ��Ŷºƴĩ��Źŵ�

ƕƺưŬƯ�ŤƯřǀŻŚ�źƠƇ�ŞƯǀƲ�ŢƯǈſ�ƪƯŚĩ��ŵźƟ�ÏÒ�ƶŝ�ƶƫżƴƯ��ƽ�ŵŹŵ�
�ƎſƺŤƯ�ÒÍ�ŵŹŵ�Żƿ�ŵŚ�ÔÒ�ŵŹŵ�ŶƃƿŶ�ƹ��źţǇŚºŝ��ƶºŝ��ƶºƫżƴƯ��ƽ�ŵŹŵ�
ǈƯŚĩ�ŵŚů�Ţſř�ƶĩ�ŵźƟ�ŹŵŚƣ��ƶºŝ��ƭŚºŬƳř��ºƷǀĢ��ºŤĩźůƾ�Ƴ�ºǀŢƀ��
ŵřźººƟřƽ�ƶººĩ�řŹřŵƽ�ŵŹŵ�ƯƎººſƺŤ�ƹ�ƶººŝ�ǇŚººŝ�ŶººƳŵƺŝ�ƶººŝ�ƱřƺººƴƗ�
ƳŵƺƯŻōƾ�ŚƷƽ�Ţĩźƃ��ƵŶºƴƴĩ�Źŵ�ƤŰţ�ºǀƢ�Ÿěƿ�ƶºŤƟź��ŶƳŶºƃ��ÏÎ���

řźŝƽ�ƵŻřŶƳř��ĭǀźƽ�Ư��ºǀ��ƳřƺţŚºƳ�Ʊřżƾ����ƫŚƘƟ�ƭŚºŬƳř�Źŵ��ºǀ����Żř�ƶºƳřŻƹŹ�Ţ
ƶƯŚƴƄſźě��ƽ�ƳřƺţŚƳ�ƾźŤſƺſř�ŵźĪƬưƗ�ƽ��Oswestry����ƵŵŚƠŤºſř

Ŷƃ��Ʋƿř�ƶƯŚƴƄſźě��ƶºƧ�Źŵ��ºƴǀƯŻƶ��ƽ��ƾºſŹźŝ��ƾƳřƺţŚºƳ��ƾºƃŚƳ�Żř�
ŵŹŵźưƧ�ƲƯżƯ��ŵŚů� ƹ�ŵźŝŹŚƧ��ŵŹřŵ�ƪƯŚƃ�ÎÍ�ƂŴŝ�Ó��ƶºƴƿżĭ�ƽř�

ŵƺŝ��źƷ�ƂŴŝ�ƱřżǀƯ�ƾƳřƺţŚƳ�Źŵ�ŵźƨƬưƗ�řŹ���Ŝºǀţźţ� ƶŝ�Żř��źƠºƇ�
�śƺººƬƐƯ�ŵźººƨƬưƗ�ƱƹŶººŝ�ŽŚƀººůř�ŵŹŵ��Śººţ�ÎÍ��ƾƳřƺţŚººƳ�Źŵ�

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

Śţ��žţǈǀě�šŚƴƿźưţ�źǀŧƲƯżƯ�ŵŹŵźưƧźŝ� 

 

ƶƬŬƯ�ƾƄƷƹĦě��ƾưƬƗ�ƽƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ��ƵŹ��ƽÏÏ��ƵŹŚưƃ��ƽÖÑ���ƽŵ�ƹ�ŹŷōÎÐÖÐ 

ÎÏÑ

ƽřźūř�ŢǀƫŚƘƟ�ŚƷ�ƶŝ�ŢƬƗ�ŵŹŵ�ŶƿŶƃ��ƶŞţŹ�ƽŶƴŝ�ƾƯ�ŶƴƧ��ƲƿřźŝŚƴŝ�
ŜƀƧ�źưƳƵ�ƽ�źŤƄǀŝ�ƶŝ�ƽŚƴƘƯ�ƾƳřƺţŚƳ��ƽŵźºƨƬưƗ��źŤƄºǀŝ��Ţºſř��

ƕƺưŬƯ�ŻŚǀŤƯř�ƾƳřƺţŚƳ�ƶŝ�Ţſŵ�ƵŶƯō���ƪƣřŶºů��źƠºƇ�ƹ��źŨƧřŶºů�
ÎÍÍ��ƶººŝ�ƱřƺººƴƗ�ŻŚººǀŤƯř�ƾƳřƺţŚººƳ�ŹŚººưǀŝ�ŢººŞŧ�Ŷººƃ��ÏÏ���řźººŝƽ�
ƵŻřŶƳř�ĭǀźƽ�Ư�ǀ�źưĩ�ŻƹŵŹƺƫ�ƱřżƽŻŹř�ƵŚĮŤſŵ�Żř�ƿźŤƯŹƺƟ�śŚ�ºƿ�Ĩ

Ŷƃ�ƵŵŚƠŤſř��ÏÐ���ƵŚĮŤſŵ�ŻŹř�ºƿśŚ��DÐ /DÑ���ƱƺŤºſ��šřźºƤƟ�
řźŝƽ�ƵŻřŶƳř�ĭǀźƽ�ƯǀƱřż�ŚƷƿŻƹŵŹƺƫźĜƿ�ž�řƿƲ��ƵŚĮŤºſŵ�Źŵ��ƩŚºſ�

ÎÖÕÍ�ººƯǀŵǈƽ�Ǝººſƺţ�Ţĩźººƃ�ººŝǀƲ�ººƬƬưƫřƾ�řŵººƿŻź�Źŵ�ƱŚººưƫō�
ƶŤųŚººſ�ƵŶººƃ�ƹ�Śººŝ�ƭŚººƳ�ŚººƷƾƿ�Żř�ƶººƬưū�ŻŹřººƿśŚ�Ñ�ŶººƘŝƽ�ƹ�

ƟřźĭƹźŤſřźŤſřŹƾ�Ñ�ƶŤųŚƴƃ��ƵŶºƃ��Ţºſř���ƵŚĮŤºſŵ�źŤƯŹƺƟ�ºƿĨ�
ƿĨ�ƴĪţǀĨ�ŶūƿŶ�ƹ�ţŚƯƺţřǀĨ��ƺƈºţƿź��Źřŵźºŝƽ��řźºŝƽ��ŹŚĪºƃō�

Ʊŵźĩ�ŹŚŤųŚſ�ŤƬĪſřƾ�ƳǈƌƗƾ�ƱŶŝ�ƹ�ƺƈţƿź�Źřŵźŝƽ�Ñ�ŶƘŝƽ�
Żř�ŚưƳƽ�ŢƄě�Ưƾ�ŶƃŚŝ��ÏÑ�������Ƴ�ŵřźƟř�Ŷƣ�ƹ�ƱŻƹǀ������Żř�ŵŚƠŤºſř�Śºŝ�ż

ƹŻřźţƽ��������Ţƣŵ�Śŝ�ŚĪſ�Ūƴſ�ƱŻƹ�ƹ�Ŷƣ�Ò�Íĩ�ǀƵŻřŶƳř�ƭźĭƺƬ�ĭ�ºǀźƽ�
Ŷººƃ�ţ�Żř�žººě�ŚººǀƿŻƺţ�ŶººƿƵŵřŵ�ƩŚººƯźƳ�Ɩ���ƱƺººƯŻō�Ǝººſƺţ�ŚººƷ

Ɲƹźĭƺưƫƺĩ�ưſřǀ�řźŝ��ƝƺƳźƽ�ſŹźŝ�ƾ���ƜŤƯ�źºŧř��ºǀ�����źºŝ�ƪƤŤƀºƯ�ź
ƜŤƯǀź�ŚƷƽ����ţ�ƱƺƯŻō�Żř�ƶŤƀŝřƹ�ƾ���ƠŤºſř�ƶŤƀŝřƹ��ŵźĭ�ƵŵŚ�ºƿŶ����ŮƐºſ
ƴƘƯƾ�ŹřŵƽƱƺƯŻō���ŚƷÍ�ÍÒ�P�Ŷƃ�ƶŤƟźĭ�źƔƳ�Źŵ���
��
ƿŚƷ�ƶŤƟŚ��

�����Ƶŵřŵ�ŚººƷƽ�ƩƹŶººū�ÎººƯ�ƱŚƄººƳ�ƾ�ƳŵƺººƯŻō�ƶººĩ�ŶººƷŵƾ�ŚººƷƽ� �
Ƶƹźĭ�ŚƷƽ��ƤŰţ�ŵŹƺƯ�ºǀ�ƹ�ƑŚºŰƫ�Żř�Ƣƿ�ºĭĦƾ��ŚºƷƽƟřźĭƺƯŵ��ºǀ�ƹ�Ĩ

ƟǀżƿĪƾ��řźƃ�Źŵ�ƿ�Śě�Ǝƿ�����ƴƘƯ�ƝǈŤųř�ƹ�ŶƳŵƺŝ�ƱŚƀưƷ�ƶƾ�Źřŵƽ���Śºŝ�
ƿŶĪƿ��ŶƴŤºƃřŶƳ�źĮ�����ºƴƘƯ�šƹŚºƠţƾ�Źřŵƽ���Źŵ�Ư�ºǀ��ŝ�ŵŹŵ�Ʊřżǀ�ƱřŹŚºư� �

ººŝǀ��źưţ�Ƶƹźººĭ�Źŵ�ƱƺººƯŻō�Żř�ŶººƘŝ�ƹ�ƪººŞƣ�Ʋƿ�ººě�šŚººƴǀ�žţǈ
�ÏÐ�ÎtÖÎ�ÓÐƪººººŝŚƤƯ�Źŵ��ÍÕÏ�ÎtÍÍ�ÑÕ��Ŷººººƃ�ƵŶƷŚƄººººƯ�
�P<Í�ÍÒ���T=Í�ÒÏ��ƶŝ���ŹƺƏƽ������ŝźŬţ�Ƶƹźĭ�Źŵ�ŵŹŵ�šŶƃ�ƶĩ�ƾ�

�ŵƹŶººůÎÐ��ƂƷŚººĩ�ŶººƇŹŵ�ƿ���ƩźººŤƴĩ�Ƶƹźººĭ�Źŵ�ŚººƯř��ŢººƟŚ�
�Ö�ÒtÎÐ�ÒÎ Źŵ�ƪŝŚƤƯ�Ñ�Òt�ÓÓ�ÑÖ��ţƹŚƠţƾƯ�Źŵ�ǀŝ�ŵŹŵ�ƱřżǀƲ�

ƪŞƣ���ŵźĮƳ�ƵŶƷŚƄºƯ�ƱƺºƯŻō�Żř�ŶƘŝ�ƹ�ºƿŶ��P >Í�ÍÒ��T=Í�ÑÕ�� �
�ŹřŵƺưƳ�Î����

�ƩƹŶūÎ��ƾĭĦƿƹ�ƾƳŵƺƯŻō�ĨǀƟřźĭƺƯŵ�ƽŚƷ�ƢǀƤŰţ�ƽŚƷ��

ŚƷ�Ƶƹźĭ��žţǈǀě�ŵřŶƘţ�
� ÎÏźƠƳ����

ƩźŤƴĩ��ŵřŶƘţ�
� ÎÒźƠƳ����p 

�Ʋſ�ƩŚſ���Ò�ÒtÓÓ�ÐÕ��Ó�ÒtÎÐ�ÐÕ��ÑÐÖ�Í��
�ƱŻƹ�ƭźĭƺƬǀĩ���Õ�ÒtÏÒ�ÔÒ��Õ�ÐtÓÓ�ÔÏ��ÒÔÏ�Í��
�Ŷƣ�ƾŤƳŚſ�ŤƯź���Ñ�ÎtÑ�ÎÒÓ��Ô�ÏtÔ�ÎÓÑ��ÎÖÒ�Í��

Ƶŵƺţ�ƆųŚƃ�ƽ�
�ƾƳŶŝ��źŝ�ƭźĭƺƬǀĩ

ƖŝźƯźŤƯ���
Ð�ÏtÎÓ�ÏÔ��Ï�ÏtÐÐ�ÏÓ��ÐÏÑ�Í��

ƶƤŝŚſ�ƽ�ŵŹŵźưĩ�
�ƵŚƯ���

Ð�ÒtÐÐ�ÎÑ��Ñ�ÔtÑÓ�ÎÓ��ÕÓÏ�Í��

��
���ř�ƶŝ�ƶūƺţ�Śŝƿ�Ư�ƶĪƴǀ�����ě�Źŵ�Ƶƹźĭ�ƹŵ�ŵŹŵ�Ʊřżǀ�����šƹŚºƠŤƯ�ƱƺºƯŻō�Ƃ

ŵƺŝ���ţ�Żř�ƾ���ƪƤŤƀƯ��Ư�ºǀĮƳŚǀ�������ºě�ƪºƋŚƠţ�Żř�ƪºƇŚů�Ʋǀ����žºě�ƹ�Ƃ
�źĭ�ƱƺƯŻōƵƹ�ŚƷ���������ºƴƘƯ�šƹŚƠţ�ƮƷ�ŻŚŝ�ƶĩ�Ŷƃ�ƵŵŚƠŤſřƾ�Źřŵƽ��ºŝ�ǀ�Ʋ
�źưţ�Ƶƹźĭƿě�šŚƴǀ���Ŷºƃ�ƵŶƷŚƄºƯ�ƩźºŤƴĩ�ƹ�žţǈ��P<Í�ÍÒ����Źŵ

������ºƴƘƯ�šƹŚºƠţ�ŵźºĪƬưƗ�ƅƺƈųƾ�Źřŵ��ƽ�P<Í�ÍÒ���T=Ð�ÒÐ��
ººŝǀ�źưţ�Żř�ŶººƘŝ�ƹ�ƪººŞƣ�Ʋƿŝ�Źŵ�šŚººƴǀ��ººŝźŬţ�Ƶƹźººĭ�ƱřŹŚººư�ƾ� �
�Ô�Öt�Ò�ÒÐ����ƪŝŚƤƯ�Źŵ�ÔÖ�Ót�ÎÓ�ÑÍ������ŹƺºƏ�ƶŝ��Ŷƃ�ƵŶƷŚƄƯƽ�

��Źŵ�ŵźĪƬưƗ�ƶĩ�źưţ�Ƶƹźĭ�ƿě�šŚƴǀ�ŵƹŶů�žţǈÎÒŵƺŞƸŝ�ŶƇŹŵƽ�
���ŝ�Źŵ�ŚƯř��Ţƃřŵǀ�����ƩźºŤƴĩ�Ƶƹźºĭ�ƱřŹŚºư��Ò�Òt�ÐÐ�ÑÖ����ƪºŝŚƤƯ�Źŵ�

Ö�Ñt�ÐÐ�ÑÕ��ººƴƘƯ�šƹŚººƠţƾ�ŹřŵƽŶƄººƳ�ƵŶƷŚƄººƯ���P>Í�ÍÒ���
��ř�źŝ�ƵƹǈƗƿ��Ʋƶŝ������������ƱƺºƯŻō�Ƃǀºě�Źŵ�ƝǈŤºųř�ƵŶƷŚƄºƯ�ƭŶƗ�ƪǀƫŵ� �

����Ƶƹźĭ�ƹŵ�Ʋǀŝ�ě�Źŵǀ����ºŝ�ƝǈŤųř�ƱƺƯŻō�Ƃǀ������ƵŶƷŚƄºƯ�Ƶƹźºĭ�ƹŵ�Ʋ
����ƹŵ�Żř��ŶƄƳ�Ư�ŹƺŤĩŚƟǀ�žĪANOVA�����ƶºĩ�Ŷºƃ�ƵŵŚƠŤºſř�ŵŶºŬƯ�ř
ººƴƘƯ�šƹŚººƠţƾ�Źřŵƽººŝ�ǀŶººƃ�ƵŶƷŚƄººƯ�Ƶƹźººĭ�ƹŵ�Ʋ��P<Í�ÍÒ�� �

T= Ð�ÒÐ��ŹřŵƺưƳ�Ï����ºƴƘƯ�šƹŚƠţƾ�ŹřŵƽƯ�Źŵ��ºǀ�ƶºūŹŵ�Ʊřż�ƽ�
�źưĩ�ŻƹŵŹƺƫƽ�ŝ�ǀ���ºŝ�ƱřŹŚºưǀ������������Ƶƹźºĭ�Źŵ�ƱƺºƯŻō�Żř�ŶºƘŝ�ƹ�ƪºŞƣ�Ʋ

źưţƿººě�šŚººƴǀ�žţǈ�ÎÑ�Ðt�ÐÐ�ÒÑ�ƪººŝŚƤƯ�Źŵ�ÎÕ�Ït�ÐÐ�ÑÒ��
�Ŷººƃ�ƵŶƷŚƄººƯ��P<Í�ÍÒ��T=Ó�ÓÎ���ƩźººŤƴĩ�Ƶƹźººĭ�Źŵ�ŚººƯř���� �

�Ô�Ït�ÍÓÓ�ÒÏ ƪŝŚƤƯ�Źŵ�ÎÐ�Ðt�ÒÏ��ţƹŚƠţƾƯ�Źŵ�ǀƶūŹŵ�Ʊřż�ƽ�
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��ƽŵźūźƸƃ�ŻŚƴƸƃ�źŤƧŵƱřŹŚƨưƷ�ƹ��

 

ƶƬŬƯ�ƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƵŹ��ƽÏÏ��ƵŹŚưƃ��ƽÖÑ���ƽŵ�ƹ�ŹŷōÎÐÖÐ 

ÎÏÒ

ººŝ�źººưĩ�ŻƹŵŹƺººƫǀŵźĮƳ�ƵŶƷŚƄººƯ�ƱƺººƯŻō�Żř�ŶººƘŝ�ƹ�ƪººŞƣ�ƲººƿŶ �P >Í�ÍÒ��T=Ó�ÔÎ���ŹřŵƺưƳÐ����
��

��
�ŹřŵƺưƳÎ��ŝźŬţ�Ƶƹźĭ�Źŵ�ŵŹŵ�šŶƃƾ�Źŵ�ƩźŤƴĩ�ƹ�ěǀƱƺƯŻō�žě�ƹ�Ƃ��

 

��
�ŹřŵƺưƳÏ��ĪƬưƗŝźŬţ�Ƶƹźĭ�Źŵ�ŵźƾ�Źŵ�ƩźŤƴĩ�ƹ�ěǀƱƺƯŻō�žě�ƹ�Ƃ��

��
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Śţ��žţǈǀě�šŚƴƿźưţ�źǀŧƲƯżƯ�ŵŹŵźưƧźŝ� 

 

ƶƬŬƯ�ƾƄƷƹĦě��ƾưƬƗ�ƽƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ��ƵŹ��ƽÏÏ��ƵŹŚưƃ��ƽÖÑ���ƽŵ�ƹ�ŹŷōÎÐÖÐ 

ÎÏÓ

��

��
�ŹřŵƺưƳÐ��ƶūŹŵ�ƽŝźŬţ�Ƶƹźĭ�Źŵ�źưĩ�ŻƹŵŹƺƫ�ƾě�Źŵ�ƩźŤƴĩ�ƹ�ǀƱƺƯŻō�žě�ƹ�Ƃ 

 
ŦŰŝ��
��������ř�ƭŚŬƳř�Żř�ƝŶƷƿ�ƤŰţ�Ʋǀ�ſŹźŝ��Ƣƾ�ţ�Śŧǀ�źưţ�źƿ��ºě�šŚƴǀ�žţǈ

����ƳřƺţŚƳ�ƹ�ŵŹŵ�šŶƃ�źŝƾ�ŵźĪƬưƗ�ƽ������ƲƯżƯ�ŵŹŵ�źưĩ�ƶŝ�ǈŤŞƯ�ƱŚƳŻ�
ƛǀ�ƇŚƈŤųř�źƾ��ŚƷ�Śŝ�ƿŻƹŵŹƺƫźĜƿž�ŵƺŝ�������ŽŚºſř�źºŝƿ�ƶºŤƟŚ����ƹ�ŚºƷ

�ƋźƟ�ƱƺƯŻōǀƶ�ŚƷƽ�ƤŰţ�ǀ���Ƣ��ƆŴƄƯ����ºƴƘƯ�ŵƺºŞƸŝ�ƶºĩ�Ŷƃƾ�Źřŵƽ�
����ƳřƺţŚƳ�ƹ�ŵŹŵ�šŶƃ�Źŵƾ�ŵźĪƬưƗ�ƽ�����źºưţ�Ƶƹźºĭ�Źŵ�ƿ��ºě�Ʋǀ�žţǈ
����ŵ�ƩźŤƴĩ�Ƶƹźĭ�ƶŝ�ŢŞƀƳƿ�Ŷƃ�ƵŶ��ƴĤưƷ�ǀ�ŚƤƯ�Ʋƿƶƀ��ƽ�Ƶŵřŵ��ŚƷƽ��ƹŵ�

Ƶƹźººĭ��ƶººƨƴƿř�ƶººūƺţ�ŚººŝººƴƘƯ�ƝǈŤººųř�ƶººƬųřŶƯ�Żř�ƪººŞƣƾ�Źřŵƽ�
�ŶƴŤƃřŶƳ�����ºě�Ƶƹźĭ�Źŵ�ƶĩ�ŵřŵ�ƱŚƄƳ�ǀ��ƳřƺţŚºƳ�ƹ�ŵŹŵ�šŶºƃ�žţǈƾ�

�����ŚƤƯ�Źŵ�ƶƬųřŶƯ�Żř�žě�ŵźĪƬưƗ�ºƿ���������ƝǈŤºųř�ƩźºŤƴĩ�Ƶƹźºĭ�Śºŝ�ƶƀ
ƴƘƯƾ�Źřŵƽ�ŵŹřŵ���ƷŚƯǀŢ�źưĩ�ŵŹŵ��ƲƯżºƯ�ƹ��ƵřźºưƷ��Ʊŵƺºŝ�Ʊō��Śºŝ�

ƳřƺţŚƳƾ�ŢŰţ�ŧŚţǀź�ŶƴģƿƲ�ƪƯŚƗ��Źřźºƣ��ºƯƾ�ĭ�ºǀŵź�ƹ��ƱŚƄºƳ�Ƶŵřŵ�
ƵŶƃ�ƶĩ�Śŝ�ƪƯřƺƗ�ƳřƹŹƾ�ƗŚưŤūřƾ�źŤƸŝ�ħŹŵ�Ưƾ�ŵƺƃ��Żř�řƿƲ�ƹŹ�
ƳřƺţŚƳƾ�ƮƸƯ�źţƿƲ�ƪƯŚƗ�ě�ºǀĮƄǀźƽ�Żř�ƤƟƺƯ�ºǀŢ�Źŵ��ƱŚºƯŹŵ��źºưĩ�
ŵŹŵ�ƲƯżƯ�Ţſř��ƤŰţǀšŚƤ�ŢŝŚŧ�Ƶŵźĩ�ŶƳř��ƶºĩ��Ţºĩźů��ƳŚºƯŹŵƾ��

ŵƺŞƸŝ�ŵŹŵ�ƹ�ƳřƺţŚƳƾ�řŹ�Źŵ�ŝǀƱřŹŚư�ǈŤŞƯ�ƶŝ��źºưĩ�ŵŹŵ��ƲƯżºƯ��ƶºŝ�
ƩŚŞƳŵ�ŵŹřŵ��ÏÒ���ŶƴģƿƲ��ƶºƘƫŚƐƯ��ƽ��ƫŚºŝǀƴƾ��Ţºĩźů��ƳŚºƯŹŵƾ�řŹ�

řźŝƽ�ƩźŤƴĩ�źưĩ�ŵŹŵ�ƲƯżƯ�ěǀŵŚƸƴƄ�Ƶŵźĩ��ŶƳř�ƴĤưƷǀƲ�ŝǀƱŚ�ƵŶƃ�
ƶĩ�ƩǈŤųř�ƶƬƌƗ�Źŵ�ŝǀ�ƱřŹŚºư��ŹŚºģŵ��źºưĩ�ŵŹŵ���ƲƯżºƯ��ƲºĪưƯ�

Ţſř�ƶŝ�ŢƬƗ�Ƴƺĭźĭŵƾ�ƹ�Ɯţǀǀź�ƿ�ºĪƾ�Żř��ŚƷŹŚĩƹŻŚºſƽ��ƩźºŤƴĩ�
ŞƈƗƾ�ƳǈƌƗƾ�źŧƺƯ�źŝ�šŚŞŧ�ƳǈƌƗƾ��ƶºƴţ�ƹ��řŹŚºĩƾƿ��Ţºĩźů�
ŶººƃŚŝ��źưţƿšŚººƴ�ººěǀžţǈ�ŜººūƺƯ�ƶƘººſƺţ�ƹ�ƩźººŤƴĩ�ƀººůƾ��
Ťĩźůƾ�šǈƌƗ�ƶƴţ�ƹ��šǈƌºƗ��żºĩźƯƽ��ƱŶºŝ��ºƯƾ��ŵƺºƃ�ƹ��Śºŝ�
ƶƘſƺţ�šŚŞŧ��ƶƴţ�ƳǀŚƷƹźƽ�ƟŚƋřƾ�ſōǀŜ�ƱŚſŹ�ƶŝ�ƱƺŤſ��šřźºƤƟ�
ƂƷŚĩ�Ưƾ�ƿŶŝŚ�ƹ�ŜūƺƯ�ƂƷŚĩ�ŵŹŵ�Ưƾ�ŵƺƃ��ÏÓ����ºƃǀƵƺ��ŚºƷƽ�

ƴƷŷƾ�řƿƲ�ƁƹŹ�ŜūƺƯ�ƂƷŚĩ�ŹŚƄƟ�ƶŝ��ƱŶŝ�řżƟřƿƂ��ŢƯǈºſ�
ƯƺưƗƾ�ƹ�żĩźưţ�ŜſŚƴƯ�ƹ�řŹŚĩƾƿ�šǈƌƗ�ƭŚĮƴƷ�ƫŚƘƟǀŢ��ŚºƷƽ�
ŵŚƗƽ�ƵźƯŻƹŹ�Ưƾ�ŵƺƃ�ƹ�ŹŚƄƟ�ƶŝ�šřźƤƟ�řŹ�ƂƷŚĩ�Ưƾ��ŶºƷŵ��Źŵ�
řººƿƲ�ƶººƐŝřŹ�ººĪƬƯƾ�ƺěººƿŚ��ÎÐÕÍ���Źŵ�ƤŰţººǀƢ�ŵƺººų�źưţƿšŚººƴ�

ůǈƇřƾ�źŝ�ƳřƺţŻŚŝƾ�ŝǀƱřŹŚư�ŵźƯ�ǈŤŞƯ�ƶŝ�źưĩ�ŵŹŵ�ƲƯżƯ��ŵŹƺºƯ�
ſŹźŝƾ�Źřźƣ��Ƶŵřŵ�ŚŤƳƿŪ�ŝƶ�Ţſŵ�ƵŶƯō��źºŧř��ŢºŞŨƯ�źưţƿ�šŚºƴ��źºŝ�
ŚƳřƺţƾƿ�ƭŚŬƳř�ƫŚƘƟǀŢ�ŚƷƽ�ƶƳřŻƹŹ�ŵřźƟř�Ţĩźƃ��ƵŶºƴƴĩ�Źŵ��ŭźºƏ�
řŹ�ƱŚƄººƳ�ººƯƾ�ŶººƷŵ��ÏÔ���ƟŹƺººĜƷź��ÎÐÕÏ���Źŵ�ƤŰţººǀƢ�ŵƺººų�

ŹŚŬƴƷŚƳƽ�ŚƷƽ�ŵźĪƬưƗƽ�šǈƌƗ�ƶƴţ�Źŵ�ŝǀƱřŹŚư�ǈŤŞƯ�ƶŝ��źºưĩ�
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��ƽŵźūźƸƃ�ŻŚƴƸƃ�źŤƧŵƱřŹŚƨưƷ�ƹ��

 

ƶƬŬƯ�ƹŵ��ƱŚºŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƵŹ��ƽÏÏ��ƵŹŚưƃ��ƽÖÑ���ƽŵ�ƹ�ŹŷōÎÐÖÐ 

ÎÏÔ

ŵŹŵ�ƲƯżƯ�Źŵ�ƪŞƣ�ƹ��ŶºƘŝ�Żř�ƁŻŹƹ��ƳŚºƯŹŵƾ��� řŹ�ŵŹƺºƯ��ºſŹźŝƾ�
Źřźƣ�Ƶŵřŵ�Ţſř�ƶĩ�Źŵ�řƿƲ�ƤŰţǀƢ�ƶŝ�ſŹźŝƾ�ƯǀƱřż�ƳřƺţŚƳƾ�ŵřźƟř�
ǈŤŞƯ�ƶŝ�źưĩ�ŵŹŵ�Źŵ��ƪºŞƣ�ƹ��ŶºƘŝ�Żř�ƁŻŹƹ��ƳŚºƯŹŵƾ��Ţºųřŵźě�
�ƵŶƃ�ŚŤƳƿŪ�řƿƲ�ƤŰţǀƢ�Ƴǀż�źŧř�ŢŞŨƯ�źưţƿšŚƴ�řŹ�ƱŚƄƳ�Ưƾ��ŶºƷŵ�

�ÏÕ���ŹƺĜƷźƟ�ƹ�ƿƳřŵżƾ��ÎÐÕÏ����ƫƺţƺƟŚºĩǀż��ÏÍÍÓ����ŹŶºƫƺţ�ƹ�
ƱřŹŚĪưƷ��ÏÍÍÍ���Ƴǀż�źƷ�ƿĨ�Źŵ��šŚºƘƫŚƐƯ��ŵƺºų��ƶºƯŚƳźŝ��ŚºƷƽ�

źưţƿººƴƾ�šƹŚººƠŤƯ�řŹ�źººŝ�ŚººƷŹƺŤĩŚƟƾƿ�ƱƺººĤưƷ�šŹŶººƣ�ƹ�
ƝŚƐƘƳř�Ÿěƿźƽ�šǈƌƗ�Źŵ�ƱŚƳŻ�ǈŤŞƯ�ƶŝ�źưĩ�ŵŹŵ�ƲƯżƯ��ŵŹƺºƯ�
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Background and Objective: Non-specific chronic low back pain is the most common type of chronic low 

back pain. Rehabilitation to achieve a more rapid improvement in patients with chronic low back pain has 

always been taken into account. The aim of this study was to evaluate the effect of Pilates exercises on pain 

in female patients with non-specific chronic low back pain. 

Materials and Methods: 27 women with unexplained chronic back pain and hyperlordosis aged 30 to 50 

years old were randomly selected and were equally placed in either experimental or control groups.� In the 

pre-test, pain level, performance of patients and the degree of lumbar lordosis were assessed using Quebec, 

Oswestry questionnaires and Formetric 4D system. Patients in the experimental group participated in an 8-

week Pilates exercises while patients in the control group did not participate in any specific program. Then, 

in the post-test, pain level, performance and the degree of lumbar lordosis of patients in both groups were 

measured. The patients in the experimental group participated in the modified Pilates exercises for 8 weeks, 

but those in the control group only received the conventional treatment in the same time period. Data 

analysis was performed using SPSS 16 and significant level of P�0.05�was considered. 

Results: The results indicated a significant decrease in pain scores (P �� 0.0001), a significant improvement in 

functional disability (P �� 0.001) and decreased lumbar lordosis (P �� 0.001) in the experimental group after 8-

weeks of Pilates exercises compared to the control group.  

Conclusion: It can be concluded that Pilates exercises can decrease severity of pain, improve performance 

level and decrease lumbar lordosis in patients with chronic non- specific LBP. 

 

Keywords: Hyperlordosis, Pilates, Chronic non-specific low back pain 

 

mailto:s_shahrjerdi@yahoo.com
www.sid.ir

