


O�OaDU� uDimW w uOQm Qw�� QO �Q ��xOtaVkv �tra ��yO��Btr� w �yQwmvm ��yxk��Ut

Tiv x� O�tDa� Ov�xDUv�wD C�k��Ut u�� xm OQm �aO� C��QH x� O��� w Ovvm�t �i�� uORwt�Vv�O

�O��R OL �D �Q u�yH ��kv Q��U u�v�wH �� �tra C��kQ ��Q� u�tQwWm R�Ra u�v�wH QO sRq

	OvyOV��Ri�
��Q� �Q u�Rwt�Vv�O Ovv�wD�tv u�wva I�y x� �r�YLD ��yxQwO QO OwHwt ��y
�Dm
OwHwt �qN ��UQO ��y
�Dm Q�vm QO CU� sRq �Pr �Ovvm �ve� �yC��kQ u�� QO uOW xO�t�
C�Q�WDv� �DU�Q u�ty QO 	OwW QB w ���U�vW R�Dtt w OaDUt u�Rwt�Vv�O ��Q� ��YwYN
Qw�p�Ot �QwO u�OvJ xv �v�tR QO u�v�ltm x� w �r�aDjL CQ�L R� Cv�aDU� �� u�wNWwN
x��Q� u�Rwt�Vv�O x� w h�r��D �Q ���y
�Dm �Ov�xOw� u�yH w u�Q�� K�U QO �tra ��yO��Btr�
	OvQ�o Q�Qk sw� w RQt u�� u�Q��O w u�Rwt�Vv�O �xO�iDU� w OvUB OQwtCU� O�t� 	Ov��tv�t



uR wO x� s�OkD

CNwU u�H �Qo�O w �QtCNwt� jWa �m�

�sQUty w QO�t�

u�HCNwU uwJ �Qt wD j�Qi R�

u�yH u�H �� wD�� sr�vv uwJ



� � � OOQo �v� uwN R� ut l�N xm O���

�OWQU�t �m uwN wnQt�� �O�R� ��v�

ut jWa CU� u�� �sQ�t�t �svm�t Q�m�B

� � � s��v�Q�� ut ��v�O�t

O��t V�B �tm �r�N ��yCYQi uwJ �CWwv xtOkt �wD wQ �oQR� ��yhQL O��� sDio sOwN x�
w EL� xm ���� Q ��ysrat �t ��Q� xY�N �xo� x�k� x� CU�Q CU�Q wQ VrO Ze� w hQL sO� xm

�xW�t R�� C�U�UL� ��Q� �H QDsm w xk�kO �r�N uwtUQO
��yxJ� xm u�� xY�N �uOW nQR� 	u��v�DUQ��O uvwN�t wQ 
�Dm u�� xm ���Um sDio sOwN x�

� � � �O��Btr� xJ svw� �CU� xmQat uW�� sy �O��Btr�
w nvyQi �iL w �Ovr� QU ��Q� w O��� VOwN x� O�wN�t �t uwwH wv w uwwH �m xm sDio sOwN x�
s�DN�U w s�OQm VO�H�� uwtOwN xm �Q�H ���wQ ��Q� O��� �t �m �D �xvm �Q�m VOwN � � � w O�YDk�

�s�vm xO�iDU� u�Dq u�� R R� �so�t wQ �kiQ x�k� w u�L� Qw�� 	�tRQ�wN 	s��N

�CUwD jWa w sra Q�wDU� ��ysOk Q�Dvt u�Q�� M�Q�D w l�N w u�O uwvm

w� xv ��DUy syt u�� OvtR��v wD ��Qov� j�kO Qo� xm �v�Qi�R��V��Q� �Q w� Ovr� x�o��H xm

OwOL �D w pw� xrLQt K�U �D ���� Q O��Btr� QO Q�H EL��t xty VWwB ���Dm u�� uDWwv R� hOy

u�ty uOv�wN ���� Q O��Btr� Q�HEL�t �wQW ��Q	 x�Q u� QDy	 �va� 
Ow	 swO xrLQt R� �rw�k p	�k Q��U	

�V�	 p�LWwN TB �CU� ��Dm

�xQ�O pYi  ��Dm

��y��xrtHOvJ QDXwYN� w �y��xrtHOvJ XwYN� �Q�H ��yCQ��a �� ���vW� pw� pYi
�va� 	xOW O�H�� xUOvy w Q�H u�� xm ��� wN ���DQ� uw� w xQ�O OwHw ��xDmv pw� pYi QO �xrw� �xHQO
Cq��wU pL �wD x�ov u�� sDW�O O�kDa� uwJ �sDW�O ���r�rLD xUOvy OQm� wQ �OwOL �D pYi u�� �wD

�xOWv xDiQo �OH ���r�e �rw xQ�O Q�F��D O��Btr�
wQ Q�R��x�aH smL pYi u�� �w�a C��yv�� �� ��xO�wv�N �OQ�O XYND O�LD� u�QO�Q� x� swO pYi
�VO� Q�o� �OH �r�N 	xOW O�� R �tm Q��N u�ty x� �xQ�O �twHv w �m� R�i w ������ Q O��Btr� x� ��Q�



VOwN X�N Cq��wU xm xvm�t EL� QDq�� w swO xHQO ��y��xrtHOvJ OQwt QO sy swU pYi
�sOQw� pYi u�ty wD sy wQ V�W�wL w C� w ���wQ �DU�Q �xQ�O O��Btr� wD wQ

�rY� ��y�oS� w w ���Dh� QaD R� Oa� �VDqO�at w 	���D
 ��yRet R� Ra x� xW�t �w� Qt sQ�yJ pYi
O��Btr� QO OQ� Q�mQB Q��U� w X�N ���D �D OvJ � � � w uOw� �rwRv w �OwaY �uOw� l�x�l� pFt ���D

�sOQm xi�� Vy� �a��D CqO�at R� �i�m w sRq Q�Okt x� sy QN� QO w uOW �iQat ���� Q
xrkDUt sQ�yJ w swU pYi R� ���� QkD pYi u�� �xvm�tEL� �Q�H ��y�w�Ut�v OQwt QO sHvB pYi

�CW�O OwHw �OH p�rO �� Cio uwDtrat xo � xD�r� �xW� xOvwN xm xW�t swO pYi uOvwN R� Oa� w
R� Oa� sQ�yJ pYi pFt �xr��vO s�v x� �vDW�O CUwO C�OwHwt x� xQ�O X�YDN� sy sWW pYi
CNU ��yp��wU �wD xmu�� ��Q� �DU�Q �sOQm �iQat wQ X�N ��yxr��vO �xr��vO C��rm OQwt QO EL�

�CL�Q uwDr��N �sDW�Po u� QtD w p��wU � w � ��yO�tv OQwt QO �i�m w sRq �xR�Ov� x� O� Q��v sm
h� QaD uwt��Dm R� xo�O sm� O� Q�R� �xW�t swtD xo�O uq� ��Qy�wN sO��W� ��QO�Q� �OWv xm xDUN

�xQ�O CtUk � ��Dm pYi Qy �svm
�� �so�t wQ sOwN� �wN srat l� pFt w uO�O TQO x� sOQm �wQW u� wrm QiY R� uDt �wD �uDt ��
��yp��wU �� �ki CtUk u�� ��yp��wU ��v�t	t �sOQ� wrH wQ 
r	t �O��Btr� w �OQ� Q�m ��yp�Ft
uOQm pkDvt wD ��i�Yv� �rw O�W�� xDW�O O���v VR� �QDW�� Q��Dv� w xvm�t �Q��Q� pw� �xrLQt uwU�

�xOvwmQD s�y�it

R� QDCNU w CNU w �UwDt ��yp��wU �va� �xrYi Qy uDt ptmt CtUk u�� �xOW pL p��Ut ��

�pYi Qy �r�tmD C�mv ut QO �xOW xOQw� CtUk u�� �wD �vOR p�Ft �t�v �� pYi Qy CNU
O��Btr� swO w pw� pL�Qt R� Cq��wU OYQO �� OwOL �uOW u��� p��Ut u�� ��y��wH �qx�q wD

�sOQm 
DQt uwD�Q� �WRwt� 
�DQD x� xm xOW ��NDv� hrDNt ��yQwWm O��Btr� w uwtQwWm
�va� VRwt� QO u�� w �Ow� �tW ��B �tm w ut ��B �yCtLR QDW�� p�k CtUk �D wO wD �u� QtD ��

�xDi��t j�iD� xr��Ut pL j� Q� R� � � � w �ki w �ki w �ki xr��Ut pL VRwt� �R�J u� QDhQNRt
��QPo� ��yu� QtD u�� Q�Ut R� O��� �vm pL wQ O��Btr� ��yp��wU COwN �vwD� ��wN�t xo � �va�
Q��U� �xO�� u�� xm xOW ���tvy�Q �OH CQwYx� w xrLQt wO QO p��wU Qy �Wv O�t��v xmu�� ��Q� q�L
�Ov�K	U w �Ov��wwt ��yu� QtD �sDUy �xOv� O�DU�� �twYat Ow�O ��k� ��vH uw�Ot wQ QF�wt
pw� �xrLQt Cq��wU R� �yu� QtD OYQO �� OwOL sy �Hv�� �uO� pmW s�vt wQ �tW uyP �D Ov�xOW

�xOW ��NDv� hrDNt ��yQwWm O��Btr� Cq��wU w swO w
���� p�U R� pYi Qy x� �w� Qt pw� xrLQt Cq��wU s�tD �CtUk u�� wD ��CUD� pw� xrLQt p��wU ��

�xvm R��v�� ��xo�O ��Dm uDW�O R� wQ �tW xm xOW xOQw� ���tvy�Q xrLQt wO �� x�Qty q�L �D
xN� �xW� QmWD uwWR� O��� xm uO�Wm CtLR �y
W w �yRwQ �O�� R ��ysO� ��Dm u�� ��Q� ��i�Yv�



�xOw� u�R� Ra u�� ��B VDtLR xm xOW CU�Q� w w �U� wvR�� Q�� OvJ A�J R� p�k �Q�m �O�vwO�t

w wvDQw�� xt��i �OvwW�mQD �v�t �xO�RR� Ra wRQ� �QwBuwO� Qi �QyR �QwBGQi xr�Re �xO�RR� Ra R�v�U �ysv�N

��t	�m xaQRt OwtLt ��t� Qm VQ� �xO�Ru�UL OvyU �QwBGQi u�Wi� u���k� xD�r� OY w �t�y�Q�� ��� Qi


��v�Qm �P u�UL w QwB�v�O O�Ht

w xO�R�rai�r ��QOtLt ��U�iv u�UL u���k� �va� ut �xOv�� u�O�DU� w xDWPo u�Rwt�Vv�O


svwvtt �U� uwWR� xm OvO�Wm CtLR �U� pYi Qy ��yCUD CtUk QO QwBq� p�a�tU�

��vH C�Q�WDv� pw�Ut Q�Ot� xO�R�H�L pwUQ ��k� ��vH O��Btr� VRwt� u�YYNDt R� �Q�m QN�

�kO�Y p�tHOtLt QDmO ��k� ��vH w C�Q�WDv� O��Btr� CNQO pw�Ut� �Q�m � u�t�B TOvyt ��k�


svwvtt OvOW ��Dm u�� uOW QDy� Ea�� uwWk�kO C�Q�v �� xm C�Q�WDv� ���� Q O��Btr� pw�Ut�

�O�vm xO�iDU� Q� R ��yVwQ R� O�v�wD�t OwN OvtWRQ� C�O�yvW�B w C�Q�v p�kDv� ��Q�

Email�����mokhtari�gmail�com

Telegram�me	karimmokhtari

�Q�DNt � O�W�� CtyOvr�



� pw� xHQO xrO�at w �y��xrtHOvJ �� ���vW� �

�� � � � � � � � � � � � � � x� RHD w �yO�LD� �

��� � � QDq�� w swO xHQO ��y��xrtHOvJ �

��� � � � � � � � � � � �a��D CqO�at w ���D �

��� � � � � � � � � � � � � � � � �y�w�Ut�v �

��� � � � � � � � � � � � � � � � � �yxr��vO �



�

�y��xrtHOvJ �� ���vW�
pw� �xHQO �xrO�at w

OwHw x� �� uQk R� ��xrtHOvJ �rai pmW �Ov�xOW xDiQo Q�m x� QwO Q��U� ��yu�tR R� �y��xrtHOvJ
u�OvtWv�O ��yQ�m QO �yu� �xvwtv xm OvOW�t xDWwv �L	 QWD CQwYx� CqO�at u�W�B uwQk QO �Ot�

�CU� xOW xO	O �v�J ��yxDWwv w �tRQ�wN Ovv�t �v�Q	�

CU� ��xrtHOvJ QiY OOa �	� �O	��t V�B �OOaDt Cq��wU ��y��xrtHOvJ �xQ�� QO EL� s�ovy x�

�R�UxO�U R�TB CQ��a u	� 
CU� ��xrtHOvJ x�x� � ��
x
�
� �

�	� 
CU� OvJ u� �xHQO �CQwYu	� QO
�CU� xOWv h	 QaD x Q	O�kt xty ��R� x� �t� �CU� x CQwYx�

�DUQO x� s�y�it �xty Qo � �CU� s�y�it w h	 Q�aD QO �DkOsm OwHw �xOvyOu�Wv �Cq��wU u	� RwQ�
Ovm�t jOY h	 QaD QO �R�J xJ OwW swrat �D OwW xaH�Qt h	 Q�aD x� CU� �i�m �OvW�� xOW h	 QaD
QDq�� CU� umtt ��r��t R� �NQ� K�U �Q	 R �CU� Q	PB�v�vDH� �y�DkOsm �NQ� RwQ� xD�r� �Ovm�tv �	
�mOv� R�v �y��xrtHOvJ EL� �OQm KQ�t u�DUQ��O K�U QO pt�m CkO �� �Q �yu� u�wD� �D OW�� u� R�

�s	 R�U KQ�t �Q �yu� �i�m CkO �� �Dm u	� QO s	 Q�O �aU �rw OQ�O �oO�J�B

�D�tOkt ���vW� ���

w u�Dq hwQL ���r�e xm �	�yO�tv R� Q�eDt l	 uO�O u�Wv ��Q� C����	 Q QO O�v�O�t xm CU�yp�U
�� pYi u	� QO �OwW�t xDio �Q�H CQ��a l	 xOW O�H	� CQ��a x� w OwW�t xO�iDU� �CU� �U�rov�
wO pk�OL �wtHt x� w s	 Q�O Q�m w QU OW�� xOW xDN�U ��y��xrtHlD j	 QiD w �tH R� xm �	�yCQ��a
l� �OwW xDWwv Q�eDt OvJ �� l� �ivt�v K�LY u�wD QO �k�kN OOa l� �Q�pY�L CQwYx� xm �DQ��a Qy x� ��

�



���� Q O��Btr� QO Q�H �

u� QDV�� xm CU� ��xrtH xU l� x� � �x� � �p�Ft Qw� x� s�� wo�t 	��xrtHOvJ
 ��xrtHl�
�s�� wo�t ��xrtHOvJ xHQO �Q�H CQ��a l� QO Q�eDt u�wD u� QDV�� x� �CU� � �u� Q�eDt u�wD

�O�vm XNWt �Q Q� R ��y��xrtH OvJ xHQO ���

��

p
x� � �

�
x
� � � �� �x� � �x� �


�
x
� � �

�k�kL ���Q� �� � �xHQO ��xrtHxU �� �pL

�� wo ���Q� �� � �xHQO ��xrtHQ�yJ ��

�n � N� a
n
�� �� ��O�O u�Wv Q� R CQwYx� u�wD�t �Q QiYQ�e ��xrtHOvJl� �rm sQi

P �x� � a
n
xn � a

n��x
n�� � � � �� a�x

� � a�x� a�

�s� Qw�CUOx� OOa u� ��R� x� �Q ��xrtHOvJ Q�Okt w s�yO Q�Qk �k�kL OOa Qy x ��H x� s�v�wD�t uwvm �

�O� Qw� CUOx� �Q xOW xDU�wN ��yQ�Okt ���

�� f�x� � �x� � �x� �� � f��� � f��� � f�
�

�

�� g�x� � �x� ��� � g��� � g��� � g�
�

�

�pLf��� � ��

f��� � �� �� � �� �� �� � �

f�
�

� � �� ��

�
� �� �


� �� � ��� ��� �� � �

g��� � ����� � ��

g��� � �� �� ��� � ����� � �

g�
�

� � �� �


� ��� � ��� ��� � �

�s�vm�t u��� p�Ft l� �� �ki �Q �y��xrtHOvJ s�UkD w �Q� �j� QiD ��tH �Q�YDN� ��Q�

�O� Qw� CUOx� �Q xOW xDU�wN ��yCQ��a pY�L ���

P �x� � x� � x� � Q�x� � x� �

�� P �x� �Q�x� �� P �x�� Q�x�

�� P �x��Q�x� ��
P �x�

Q�x�

�OW�� �ivt O���v hwQL u�wD xm O�vm CkO �Ov� wo ��xrtH OvJ
�CU� �Q�Pos�v ��Q� �ki �an w� � � �a� �a� Ovv�t	 ���Q� QO �yxQ�tW xm O�vm CkO �




� pw� �xHQO �xrO�at w �y��xrtHOvJ �� ���vW�

�pL
�� P �x� � Q�x� � �x� � �x� �� � �x� �� � x� � ���� ��x� ��� ��

� x� � �x� �

�� P �x��Q�x� � �x� � �x� ��� �x� �� � x� � ���� ��x� ��� �����
� x� � �x� �

�� P �x��Q�x� � Q�x��P �x� � �x� ���x� � �x� ��
x� � �x� � �x� x� � �x� � � x� � �x� � �x� �

��

x� � �x� � x � �
��x� � x� x � �
��x� �

����x� ��
�

P �x�

Q�x�
�
x� � �x� �
�x� �� � �x� ��

w OW�� n 	xHQO R
 Q�x� 	
xrtHOvJ w m 	xHQO R
 P �x� 	
xrtHOvJ Qo 
 ���

�O� Qw CUOx� 
Q Q� R 	�yCQ��a 	xHQO � m � n

�� P ��� �� P �x� � Q�x�

�� P �x��Q�x� �� P �x��Q�x�

��
P �x�

Q�x�
�CtUk GQ�N �� P ��x�

�� P �x
�� 	� P �Q�x��

�sU� wv�t 
Q Q�x� w P �x� �rm sQi xr�Ut C�aq�
 x� xHwD �� 
OD�
 �pL

P �x� � a
m
xm � a

m��x
m�� � � � �� a�x

� � a�x� a�

Q�x� � b
n
xn � b

n��x
n�� � � � �� b�x

� � b�x� b�



���� Q O��Btr� QO Q�H �

R�TB �OQ�Ov OwHw u� QO �Q�eDt w CU� C��F OOa l� P ��� �va� P ��� � R xm s�v�O�t ��
��OQmh� QaD QiY �xHQO ��xrtHOvJl� u�wD�t �Q OOa Qy Qo�O CQ��a x� �CU� QiY �xHQO

	s�U� wv�t p�L u�� �� 
QDV�� �xHQO� CU� m �xHQO R� CQ��a u�� xm CU� XNWt ��

P �x� � Q�x� � ��a
m
xm � a

m��x
m�� � � � �� a

n��x
n���

� �a
n
xn � a

n��x
n�� � � � �� a�x� a���

� �b
n
xn � b

n��x
n�� � � � �� b�x

� � b�x� b��

� a
m
xm � � � �� a

n��x
n�� � �a

n
� b

n
�xn � �a

n�� � b
n���x

n��

� � � �� �a� � b��x
� � �a� � b��x� �a� � b��

�CU� m u�ty ��wH �O�vm �UQQ� p�k VwQ Ovv�t ��

CUOx� 
xHQO u� QDV�� �� CqtH� pw� CqtH �QpY�L R� O��� �Q P �x��Q�x� �xHQO ��

�OQw�

P �x��Q�x� � �a
m
xm � � � � ��b

n
xn � � � � � � a

m
b
n
x�m�n� � � � �

�CU� m� n ��wH u��Q��v�

�CU� �m� n� ��wH ��

Ovvm�t Q��eD ���Q CQwY u�� QO �O�vm �Q�Po��H �Q �x CQ��a x ��H x� O��� OQwt u�� QO ��

�OQm Oy�wNv Q��eD CQ��a �xHQO �rw

	CQwYu�� QO �x� s�yO Q�Qk x ��H x� �P �x� QO O��� ��

P �x�� � a
m
�x��m � a

m���x
��m�� � � � �� a�

� a
m
x�m � a

m��x
�m�� � � � �� a�

�CU� �m ��wH u��Q��v�

	s�yO Q�Qk �Q Q�x� O��� P �x� QO x Q�eDt ��H x� �	

P �Q�x�� � a
m
�b
n
xn � � � �� b��

m � a
m���bnx

n � � � �� b��
m�� � � � �� a�

�CU� mn �xHQO R� P �Q�x�� xm s�tyi�t �xn�m � xnm �xOa�k R� xO�iDU� �� uwvm �

I�y Q��Q� �va� �CU� xOWv h� QaD �� xm OQm xHwD O��� �rw �P �x� � � � �� 	 � �� x
� 
OvU� wv�t �y�o �	

�CU�v � Q��Q� x � � ��R� x� �x� s�W�� j�kO s�y�wN� Qo � TB �CU�v �OOa



� pw� �xHQO �xrO�at w �y��xrtHOvJ �� ���vW�

O�LD� swyit

�O�vm CkO Q� R ��y�w�UD x�

�� x� � � �x� ��

	CU
 Q
QkQ� x � �� �
R
 x� �ki �w�UD u�


�� �x� ���x� ���x� �� � � ��x� ���� � �

	CU
 Q
QkQ� fx � Nj x � ���g �xawtHt ���a
 �
R
 x� �ki �w�UD u�


�� ��x� � � � �

K�LY �RH � � � R
 Qw�vt 	CU
 Q
QkQ� fx� Rj�� x � �g ���a
 �
R
 x� �ki �w�UD u�

	������� � �� w ����� � � �p�Ft Qw�x� 	CU
 OOa

�� ��x� �� � �x � ��

	CU
 Q
QkQ� O
Oa
 s�tD �
R
 x� �w�UD u�


��
��x� ��
x� �

�
�x � ��
x � �

�	CU
 Q
QkQ� O
O Q
Qk CQ��a QO u
wD�t xm �O
Oa
 s�tD �
R
 x� �w�UD u�


	s�� wo�t O�LD� �OvDUy Q
QkQ� xvt
O w�a �k�kL Q
Okt Qy �
R
 x� xm ���y�w�UD x�
	s�yO�t u�Wv � Ctqa �� 
Q u� �y�o xm � w � �xQ�tW ��y�w�UD Ovv�t

�w�UD OW�� xDW
O �
wH �y�vDt�v O
OaD �DL �� w QDV�� �� l� �QiY �Ov
wD�t xrO�at xm O�vm CkO

QiY �� OLDt �
xrtHOvJ l� xmu�
 �
Q� �i�m w sRq �QW xm O�vm pqODU
 O�v
wD�t �oO�U x� 	��

�OW�� QiY u� 	�
Q� s�tD xm CU
 u�
 OW��

a
n
x
n � a

n��x
n�� � � � �� a�x

� � a�x� a� � �

� a
n
� a

n�� � � � �� a� � a� � �

�OW�� Q
QkQ� Q� R O�LD
 xm O�vm u��aD �Qw� 
Q c w b �a Q�O�kt ���

�a� ��x� � �b� a� ��x� � �x� � �d� b� �a

� �x� � ��c� ��x� � �d� �a

xrtH u�
 Tma �rw CU
 Q
QkQ� O�LD
 QO �w�UD �����k s�tD TB �CU
 �w�UD QDpt�m CQwY O�LD


�s�U� wv�t TB ��CU�v CUQO

�a� ��x� � �b� a� ��x� � ���� �c�x� � �b� �d� � �
�Ow� Ovy�wN xOWv h� QaD w �vat�� �w�Ut�v u�iQ� Q�Okt u�� ��R� x� �Q� R �O�O Q�Qk �Q x � 	 u�wD�tv xm O�vm xHwD 
	

�s��xDN�OQB �qt�m �wwt u�� x� ���wD �xvt�O CtUk QO



���� Q O��Btr� QO Q�H �

�s� Q�o�t xH�Dv �CU� QiY �� OLDt ��xrtHOvJ u�� xmu�� x� xHwD �� uwvm �

a� � � � � a � �

b� a� 	 � � � b � 	� a � 


��� �c � � � c � 	

b� 
d � � � 
d � 
 � d � �

�OQm C��F� �Q Q� R �x��k �oO�U x� u�wD�t �q�� p�Ft pL VwQ ��

OvW�� xHQOl� R� xmCU� u�� OvW�� OLDt ��xrtHOvJ wO xmu�� ��Q� �i�m w sRq QW

�OvW�� Q��Q� �yu� ���Q� s�tD w

a
n
xn � a

n��x
n�� � � � �� a�x� a�

� b
n
xn � b

n��x
n�� � � � �� b�x� b�

� a
n
� b

n
� a

n�� � b
n��� � � � � a� � b� � a� � b�

Q�Okt x�ou� p�p�x�� � p�g�x�� w p�x� � axn � bx� �g�x� � x� Qo � ���

�n � �� �O����� �Q a� b

p�k �x��k x� xHwD �� TB �CU� ��n� �xHQO R� p�g�x�� w n� �xHQO R� p�p�x�� xm s�v�O�t

�OW�� Q��Q� �yu� �xHQO O���

n� � �n � n � � �� n � �

�s� Q�O n � � uO�O Q�Qk �� �Ovm�tv jOY �n � �� xr�Ut ZQi QO n � � xm CU� K��w

p�x� � ax� � bx� � �a� b�x�

�

���
��
p�p�x�� � �a� b���a� b�x��� � �a� b��x�

p�g�x�� � �a� b��x��� � �a� b�x�

�O��� ���xrtHOvJ wO u�� uOw� OLDt ��Q�

�a� b�� � �a� b� � a� b � �� ����



� pw� �xHQO �xrO�at w �y��xrtHOvJ �� ���vW�

�s�vm�t u��� �Q Q�H ���OD�� ��yx��k u� QDOQ� Q�mQB R� �m� uwvm �

�P �x�� �Q�x� �� �� ��M�x�� R�x� � P �x� � Q�x�M�x� �R�x�

deg�Q�x�� � deg�R�x��

u�� ��� �Q�x� s�v x� �Qo�O ��xrtHOvJ Qy x� P �x� s�v x� ��xrtHOvJ Qy s�UkD QO
R�x� w M�x� ��ys�v x� �OQix� QYLvt ��y��xrtHOvJ �	Q�x� �� � xm 
QW

�xm OvQ�O OwHw
P �x� � Q�x�M�x� �R�x� w CU� Q�x� �xHQO R� QDsm ��tDL R�x� �xHQO

w �m� n� �xHQO R� M�x� �OW�� n �xHQO R� Q�x� w m �xHQO R� P �x� Qo � q�� �x��k QO
�Ow� Oy�wN 	n�  �� n� � ��� � � w � ��  �� �� n R� QDsm �xHQO R� R�x�

�O� Qw� CUOx� Q�x� � x�  Q� �Q P �x� s�UkD �xOv�t�k�� ���

P �x� � x��� � �x�� � �x�� � � � �� ��x� � ��x� �

j�� �CU� OOa ��tDL �va� CU� QiY �xHQO R� ��tDL R�x�TB CU�  �xHQO R� Q�x� uwJ �pL
�s� Q�O s�UkD �x��k

P �x� � Q�x�M�x� �R�x� � P �� � Q��M��
� �z �

�

�R��

OwW hPL �w�UD R� Q�x��M�x� w OwW QiY Q��Q�Q�x� xm s�O�O Q�Qk �Q �OOa �O�LD� u�� QO �k�w QO
�s� Qw� CUOx� 	s�yO�t u�Wv r �� �Q u� w CU� OOa �Hu�� QO xm � �Q R�x� �oO�U x� �D

P �� � � �� �� � � �� ��� ��� � �
��� �

� � �� � � r

�xOv�t�k�� w �� w � Q��Q� ��DQD x� �x� � w x Q� u�x� s�UkD �xOv�t�k�� Qo � ���

x�x�� Q� �Q u�x�v�x� s�UkD �xOv�t�k�� �OwW � w�� Q��Q���DQD x� �x�� w x Q� v�x� s�UkD
�O� Qw� CUOx�



���� Q O��Btr� QO Q�H �

�pL
���
��
u�x� � xM��x� � �

u�x� � �x� ��M��x�� �

���
��
u��� � �

u���� � ��

����
��
v�x� � xN��x�� �

v�x� � �x� ��N��x� � �

���
��
v��� � ��

v���� � �

TB �CU� � 	xHQO R� 
x� � x � x�x� �� �va� 
O�OH s�UkD CtUkGQ�N xm s�v�O�t �iQ� R�

�s�yO�t xt�O� w xDiQo Q�v QO l� xHQO �Q xOv�t�k� �QiY �� w CU� � 	xHQO �� xOv�t�k�
��Ot� Oy�wN CUOx a � � �Q� R OQ�Ov OwHw �v�Qov OW� QiY xHQO xOv�t�k� Qo ��

u�x�v�x� � �x�x� ���S�x� � �R�x� � ax� b�

�

����
���
u���v��� � ��� ��S��� � �R��� � a� �� b�

u����v���� � ���� ���� ��� �z �
�

�S���� � �R���� � �a� b�

�CW�O s�y�wN 
xOt� CUOx Q�O�kt 	Q�Po��H �
���
��

�� �� � b

��� � � �a� b

�

���
��
b � ���

a � ��

�� CU� Q�Q xOv�t�k� TB

R�x� � ��x � ��

P �x� 	xW� Q �Q a� P �a� � � Qo � xm OwW�t xH�Dv s�UkD 	x��k R� �oO�U x �� xDmv

�CU� P �x� 	�ypt�a R� �x� a� x�ou� �s�t�v�t

P �a� � � � P �x� � �x� a�G�x�

x w CU� Q�PBVN l� xHQO CQ��a n Q QFm �OL x�ou� OW� n 	xHQO P �x� Qo � �� xDmv

�CW�O Oy�wN xW� Q n QFm �OL Qo�O CQ��a



� pw� �xHQO �xrO�at w �y��xrtHOvJ �� ���vW�

A�x� � x� � ax� � bx� c ��ypt�a �x � �� w �x � �� w �x� �� ���

�O� Qw� CUOx� �Q c w b 	a �OvDUy


s��xDN�vW �QA�x�pt�wa s�tDTB �OW�� xDW�O Ov�wD�t pt�a � QFm �OLA�x�p�k C�mv x� xHwD �� 
pL

A�x� � �x� ���x� ���x� ��

CQ��a �xHQO CQwY u� QO �Q� R OR�U� �Q A�x� �D OwW �Q pt�a � u�� QO Ov�wD�tv �Qo�O CQ��a


OW Oy�wN QDV�� � R� CU�Q CtU

A��� � �� a � b� c � �

A���� � ��� a� b� c � �
� A��� � A���� � a� c � � � b � ��

A���� � ��� �a� �b� c � �

�a � �c � � 
CW�O s�y�wN 	swU �w�UD QO xOt� CUOx� G��Dv �Q�Po��H ��


xm �Qw�x� OQ�O OwHw K�LY ���Q �� � �xHQO R� p�x� ��xrtHOvJ ��� ����

p���� � �

p���� � ��


OvW�� K�LY c w b 	a ��DxU Qy CU� umttQ�e xm s�yO�t u�Wv 
pL

p�x� � ax� � bx� c

�

���
��
p���� � a� ����� � b���� � c � �

p���� � a����� � b���� � c � ��

� p����� p���� � a���� � ������ � b���� ����� � �� ���� � ��

� a� ��� b� �� � ���a� b� � ��

� a� b �
��
��

��a� b� �ZCQwY u�� Q�e QO �Q� R �CU�v K�LY b w a R� �m� pk�OL 	�a�k TB



���� Q O��Btr� QO Q�H ��

Ov v�t K�LY OOa wO Qy ��Q � �OW�� K�LY ���Q� �� ��xrtHOvJ l� p�x� Qo � �� xDmv

����� Q CQ��a x� 	CU� Q�PBVN� m� n Q� p�m�� p�n� �n w m

�OW�� K�LY p�x� ���Q� Qo �

�m�n �Z�� q �Z � p�m�� p�n� � �m� n�q

O�vm C��F x�ou
 OW�� Q�PBVN� x�� tx� � Q� ax�� bx� c ��xrtHOvJ Qo � ����

	�a �� �� �a� � c� � ab

ax� � bx� c � �x� � tx � ��M�x� � � �s� Q�O s�UkD �x��k j� �pw� VwQ �pL

	x� � �tx��CW�O s�y�wN �x�� tx�� � � s�yO Q�Qk Qo � 	s�yO s�Hv���Ha �Q�m s�y�wN�t

�s�vm�t �Q�Po��H �Q xOt
 CUOx� �w�UD �q�� O�LD� QO uwvm �

ax� x� � bx� c � �x� � tx� ��M�x�

� ax� ��tx � �� � bx� c � ��tx� �� tx� ��M�x� � �

� � atx� � ax � bx� c � �at��tx � ��� ax� bx� c � �

� � at�x� at � ax � bx� c � �at� � a� b�x� �at � c� � �

�

���
��
at� c � � � t � �

c

a

at� � a� b � �

�s�vm�t �Q�Po��H swO �w�UD QO �Q t � �
c

a

a��
c

a
�� � a� b � � �

c�

a
� a� b � �

�a

��	 c� � a� � ab � � � a� � c� � ab

�� w �OOa Q�Okt � x� Ovv�t� x R� �v�wD �� x ��H x� CU� sRq �y�o O�vm�t xOy�Wt xm Qw u�ty

�xOv�t�k�� �Q� R OQ�wt QO �l�vmD u�� QO �i�m �rUD uOQm �O�B ��Q� 	OwW pL xr	Ut �D O�O Q�Qk �Q �Q�H
	O� Qw
 CUOx� �Q Q�x� Q� P �x�

�� P �x� � �x� � �x� � x� � x� � � Q�x� � x� � �

�� P �x� � x� � �x� � � Q�x� � x� � �x�
�
�



�� pw� �xHQO �xrO�at w �y��xrtHOvJ �� ���vW�

CUOx� t w b �a �UL Q� �Q CtUkGQ�N w xOv�t�k�� �sy Q� �y��xrtHOvJ s�UkD VwQ �� �swO VwQ

�s� Qw��t

ax� � bx� c x� � tx� 	
��ax� � atx� � ax� ax� at

�atx� � x�b� a� � c

���atx� � at�x� at�

x�at� � b� a� � �at� c�

Oa� x� �Hu�� R� xm at� � b� a � 
 w at� c � 
 s�W�� xDW�O O��� OW�� QiY xOv�t�k�� xmu�� ��Q�
�s�yO�t s�Hv� �Q �r�k VwQ u�ty

�yu� Q�Owtv w CqO�at �l� xHQO ��y��xrtHOvJ ���

Q��Q� Q�Okt l� ��R� x� �ki ��xrtHOvJ u�� �O� Q�o� Q�v QO �Q p�x� � �x�  pw� xHQO ��xrtHwO
�CU� 	


p�x� � �x�  � 	
 � �x � � � x � �

�OQ�O ��wH l� ��tDL ax � b � k �xrO�at x�ou� �a �� 
 Qo � �rm Cr�L QO

ax � k � b � x �
k � b

a

�O�vm pL �Q Q� R CqO�at ����

��

p
x� �p

xp
x� �p

x

�

p
�p
�

��
�� �

x
���

�

x
���
� 

�
��
��

�� ��x��x� 	� � x�x� � x� � 
 ��
x� �


� ��	� x�

��
x� �


� ���

�
� x�



���� Q O��Btr� QO Q�H ��

�pL
�s�vm�t u��Uw u�iQ� ��

p
�
p
x�

p
�p
x

�
p
�
p
x�

p
�p
x

� �
p
��

p
��p

x

� �
p
��

p
��
p
x � �

p
x�� � x �

p
��

p
�p

��
p
�

�s�yO�t QDt�Q�B Q��eD ��

�
x
� � �

� a � �� a

a� 	
�
��	
�


���� �
a � ��	a� ��	 � 	�a � ��

� a �
�

x
� � �

�
��
	�

�
�
�

� x
� � � � � � x

� � � � x � �

�s�vm�t Q�oQwDm �i ��


�x��x� �� � x�x�x� ��� � � � x
��x� ���
�x� �� � �

xrO�at OvW�� QiY xm �yu� R� s�Om Qy TB �CU� xOW QiY �xrtHOvJ � �Q�pY�L uwvm �
�OQ�O ��wH������

�����

x
� � � � x � �

x� � � � � x � �


�x� � � � � x � � �

�

�s�vm�t u��Uw u�iQ� ��

	x � � � 	x� 	 � �� � �	

x� OW�� xDW�O Q�Okt Qy w OQ�Ov Q�F��D xrO�at QO �k�w QO OwW�t hPL xrO�at u�iQ� R� x �Dkw

I�y xrO�at u�� TB �CU� ��re xH�Dv s�DUy u�t�t xm O�UQ s�y�wN �� � �	 xH�Dv
�OQ�Ov ���wH

�s�vm�t u��Uw u�iQ� ��

	x � � � 	x� � � �� � ��



�� pw� �xHQO �xrO�at w �y��xrtHOvJ �� ���vW�

�� � �� pw�k p��k w CUQO �w�UD x� OW�� xJ Qy w OQ�Ov �Q�F��D xrO�at QO x sy OQwt u�� QO
�CU� O�LD� l� �w�UD u�� �va� �OQ�O 	�wH xrO�at u�� x Q�O�kt s�tD ��R� x� TB �s�UQ�t


C�YDNt x�oDUO QO ����

��yQ�eDt u�� pw� �xHQO �Q�H �x���Ql� w xOQm sUQ u�DOwN uU�UL Q� �Q u�DQOB uU Q�Owtv ��
�O�U� wv� y w x

xHQO �Q�H �x���Q l� w xOQm sUQ u�DOwN uU �UL Q� �Q u�DQO�Q� w u�DQOB uU �wtHt Q�Owtv ��
��CU� QDnQR� �tW R� u�DQO�Q� O�vm ZQi �O�U� wv� y w x ��yQ�eDt u�� pw�

xi��� x x� OL�w � Qo � Q�Owtv s�Om QO �va� �CU� Q��Q� QwLt wO Qy C�Q��eD u�R�t Q�Owtv s�Om QO ��
�y � ���D � xDU��w Q�eDt ZQa C�Q��eDC�Uv swO Q�Owtv QO �OwW�t xi��� OL�w � R�v y x� OwW

�CU� OvJ �x � pkDUt Q�eDt pw� C�Q��eD x�


pL

10

30

5 15

25

40
35

y

x


OW�� QDnQR� p�U �� �tW R� QOB s�vm�t ZQi ��

x � �tW uU
y � QOB uU

� y � x� ��

xm CU� K��w �s�vm�t sUQ �Q Q�Owtv �Q�Pox�kv ��
uU y x� OwW xi��� ��tW uU x x� OL�wl� Qo �


OwW�t xi��� OL�w l� sy �u�DQOB

xDU��w Q�eDt C�Q��eD
pkDUt Q�eDt C�Q��eD

�
�y

�x
� �


OW�� QDnQR� p�U � �tW R� QO�Q� s�vm�t ZQi ��

x � �tW uU
x� � � QO�Q� uU
x� �� � QOB uU
y � QO�Q� w QOB uU �wtHt

� y � �x� ��� � �x� �� � �x � ��



���� Q O��Btr� QO Q�H ��

10

30

5

40

50
y

x

y x� OwW xi��� ��tW uU� x x� OL�w � Qo � Q�� u��

�OwW�t xi��� OL�w 	 �QO�Q� w QOB uU 
wtHt�

xDU��w Q�eDt C�Q��eD
pkDUt Q�eDt C�Q��eD

�
�y

�x
� 	

�CU� xOW pL q�� ��yCtUk QO ��

f (a)

f (b)

a b

A

B

α

Δx

Δy

x

y
wO Qy ��Q� �s��xOQm sUQ �Q f�x���xrtHOvJ Q�Owtv

�yx hqDN� Q� �yy hqDN�C�Uv x� Q�Owtv R� x�kv

�OwW�t xDio ��W

mAB �
�y

�x
�

yB � yA

xB � xA
�
f�b�� f�a�

b� a
� tan�

�oDU� wCU�Cw�iDt��W��NQ�e��yQ�Owtv QO

xQ�wty ��W ��N QO �rw �OQ�O B w A ��kv x�

�CU� C��F

u�� QO �CU� CU�Q �N l� y � p�x� � ax � b pw� xHQO ��xrtHOvJ Q�Owtv
�Q�Owtv

�CU� �N ��W Q��Q� a ��

	
�O�t R� ZQa� �CU� 
�O�t R� b �xrY�i QO �yZQa QwLt �� �N OQwNQ� pLt ��

pw�� �a �� � �CU� 
�O�t R� � b
a

�xrY�i QO �ypw� QwLt �� �N OQwNQ� pLt ��

	
�O�t R�

�CU� �ki� �N l� Q�Owtv x�ou� �a �  Qo � ��

�Q �w�N s�tD xm O�vmCkO �rw Ovm�t XNWt �Q �Nl� �k�kL b w a Qy ��R� x� q�� �Q�H �x���Q
OvwW�t xO�O u�Wv x � c CQwY x� �DqO�at �� w OvOwta �yx QwLt Q� xm ��w�N �Ovm�tv XNWt

QO �OQm �UQQ� xv�o �OH �Q �yu� O��� w O���tv CUOx� y � ax � b �x���Q R� ��b w a I�y ��R� x�



�� pw� �xHQO �xrO�at w �y��xrtHOvJ �� ���vW�

QwLt Q� Owta ��y�N ��Q� �OvDUy ��W ��Q�O xm OR�U�t �Q ��w�N �xrO�at �y � ax � b �k�w

�tan
�

�
�� R� �OwW�tv h	 QaD ��W 
� � � w x � �

�
�
�	 x � � Ovv�t� �yx

x = C

C x

y

O�vm xHwD y � ax � b ��Q�

�y � �x� � Ovv�t �OwW�t xi��� R�v y Q�Okt x V	�Ri� �� ��a � �� OW�� C	Ft ��W Qo �

b
a
b−

x

y

�y � ��x � � Ovv�t �O��	�t Vy�m y Q�Okt x V	�Ri� �� ��a � �� OW�� �ivt ��W Qo �

b
a
b−

x

y

Ovv�t �CU� x R� pkDUt w xOQmv Q��eD y Q�Okt �x Vy�m �	 V	�Ri� �� ��a � �� OW�� QiY ��W Qo �

�y � �

y = bb

x

y



���� Q O��Btr� QO Q�H ��

OQ�O OwHw y Q�Okt l� x Q�Okt Qy ��R� x� xm CU� �Q�H �x���Q l� y � �x � � xm O�vm CkO
u�� QO xm ��y

�
w x

�
Qy u�wD�t ��x � R �y � R � y � �x � �� �Ovm�t jOY u	 QO xm

�x
�
� y

�
� CQwY x� �Q Ovvm�t jOY �Q�H �x���Q u�� QO sy �� �k�w QO w OvDUy ��DQt sy �� x���Q

Q�Okt x�ou	 s�yO Q�Qk x
�
Q��Q� �Q x Q�Okt �Q�H �x���Q u�� QO Qo � xm CU� u�� u�tQw	vt �O�O u�Wv

p�mWD sy �� Ovvm�t jOY �Q�H �x���Q u�� QO xm ���y�x
�
� y

�
� s�tD q�L �OW Oy�wN y

�
Q��Q� y

u	 �
�� Q CQwY w OwW�t xDio �Q�H �x���Q u�� ��wH �xawtHt �u	 x� xm OvyO�t xawtHt l�

�vwo �vwo ��yVwQ x� �Q xawtHt u�� ��
a� �CU� M � f�x� y�jx� y � R � y � �x � �g

�CU� �DQ�mO C�YDNt QO Q�Owtv ��yu	 u� QDy� R� �m� xm O�O u�Wv u�wD�t
�va� �
�� Q �Q�oO�� �O�tyi� �wN �Q Q�Owtv w u	 ��wH xawtHt w �Q�H �x���Q u�� Cw�iD O�vm �aU

�s�y�it u�� syi

p w q ��DQD x� u	 ��O�t R� ZQa w ��O�t R� pw� xm O� Qw	 CUOx� �Q ��N �xrO�at ����

�pq �� �� �CU�

�TB �OQPo�t �q� �� w ��� p� ��kv R� �N u�� �pL

��W � m �
p� �
�� q

� �
p

q

�TB �CU� b � p u	 ��O�t R� ZQa xm s�v�O�t �iQ� R�

y � �
p

q
x� p � qy � px � pq �

y

p
�
x

q
� �

RmQt x� ��xQ��O ��yQ�k �OwHw CQwY QO ��O�t R� ZQa w ��W u�� �x���Q ����

�O�U� wv� �Q ��� ��

��� �� �x�kv R� Oy�wN� �N Qo � �CU� y � ax� bCQwYx� s��kQ�e ��y�N �xrO�at �rm sQi �pL
�O��� OQPo�

� � �a� b � b � �� �a

�CW�O s�y�wN w

y � ax� ��� �a�

�k�kL Q�Okt Qy ��R� x � w Ovm�t XNWt �Q �w�N R� ��xDUO �k�w QO q� � Q�OQ�eDt �x rO� at
s��k �N xm O�vm xHwD xD�r� �OwW�t �N �xrO�at l� x� p�O�D Q�OQ�eDt �xrO�at u�� ��a � R� a
�OQm ��Lr �Q u	 xv�o �OH O��� w OQw	CUOx� q�� �rm sQi R� u�wD�tv �Q x� � �xrO�at �� ��� �� R� xOvQPo



�� pw� �xHQO �xrO�at w �y��xrtHOvJ �� ���vW�

C�YDNt x�oDUO QO ����wQ ���

B

M

A
N

C
G

=
=

−

−

x

� rY� �� ypw tQ i OQw t QO EL � x � �Hu �� QO

� D s ��xOQw� u�D��Q� �Q �yu� CQwY �rw s � R�OQB�tv

�O�vm xO�iDU� R��v CQwY QO

�� jABj �
q
�xA � xB�� � �yA � yB��

�� �AB �NxQ�B �Uw	M �
�xA � xB



�
yA � yB



�

�� SABC �
�


j�xA � xB�yC � �xB � xC�yA � �xC � xA�yBj

�� ��yxv��t OQwNQ� pLt	 G �
�xA � xB � xC

�
�
yA � yB � yC

�
�

M

H
d1

x

d1: y = a1x +b1

�� d� �N R� M �x�kv �xrY�i �
jyM � a�xM � b�jq

�� a�
�

S

d2

d1

d1: y = a1x +b1
d2: y = a2x +b2

x

�� d� w d� �N wO ��yR�Us�v �xrO�at �
jy � a�x� b�jq

�� a�
�

�
jy � a�x� b�jq

�� a�
�

�� r �aW w ��� �� RmQt x� xQ��O xrO�at � �x� ��� � �y � ��� � r�



���� Q O��Btr� QO Q�H ��

�O�vm sUQ Q� R �Q�H ��yx���Q ��Q� �Q y � x w y � t �x� t Q�Owtv xU Qy ����

x � sin t w y � cos t
��� x � �t� 	 w y � �
t � � ��

�� �pL
x

t
2

−4

y

t
3
5

5

�s�vm �O�B �Q y w x u�� �x���Q O��� y � x sUQ ��Q�

���
��
x � �t� 	

y � �
t � �
�

����
���

t �
x� 	

�

t �
�� y




�
x� 	

�
�

�� y



� y � �



�
x� �

y

x
3
2−

−1

��

2
 π3

2
π

π

y

t
2
 π3− 2

π−−π
1

−1

2
 π3

2
π

π

x

t2
 π3−

2
π−

−π

1

−1

x

y

1

1

−1

−1

�y � x sUQ ��Q�
���
��
x � sin t

y � cos t

�

���
��
x
�
� sin

�
t

y
�
� cos

�
t

� x� � y� � sin
� t � cos

� t � �

�OL�w � �aW w ��O�t RmQt x� ��xQ��O

�O� QPo� OQwt u�� R� O� Q�Ov ���vW� C�FrFt EL�t �� Qo � ��



�� pw� �xHQO �xrO�at w �y��xrtHOvJ �� ���vW�

pw� pYi xOW pL p��Ut ���

�x�kv C�YDNt �OvW�� �xB� yB� w �xA� yA� ��DQD x� B w A ��kv C�YDNt xmu�� ZQi �� ��

�O� Qw� CUOx� �Q F

B

F

A

b

a

x

y

�s� Qw��t CUOx� �Q
���
AB Q�OQ� C�YDNt �OD�� �pL

���
AB � B �A � �xB � xA� yB � yA� �

��
AF �

a

a� b

���
AB

�

�
�xB � xA�a

a� b
�
�yB � yA�a

a� b

�
� F � A�

��
AF

� F �

�
xA �

�xB � xA�a

a� b
� yA �

�yB � yA�a

a� b

�

�

�
bxA � axB

a� b
�
byA � ayB

a� b

�

�Uw ��DQD x� P
�
� ��� �� � �� w N

�
� ����� ����� �M

�
� ��	� � � 	� 
�kv ��

G � ��
�
	
� �� �

�

MNP pkF RmQt C�YDNt Qo � OvDUy
�

MNP R�NM w PM �PN �q��

OW��

CUy R�v
�

M
�
N
�
P
�
pkF RmQt G xm O�yO u�Wv �hr��

O����� �Q � w � ���

�pL

�s�yO u�Wv O��� �hr��
xM

�

� xN
�

� xP
�

	
�
xM � xN � xP

	
�s�vm�t �wQW AJ CtU R� Q�m u�� ��Q�

xM
�

� xN
�

� xP
�

�
�xN � xP �

�
�
�xM � xP �

�
�
�xM � xN �

�



���� Q O��Btr� QO Q�H ��

� xM � xN � xP

�OwW�t pta xw�W u�ty x� R�v y ��Q�

�s�vm�t xO�iDU� p�k CtUk �xH�Dv R� ���
���
��
��� ����� �� � � � ��

�� � �� ��	� ��� � 	� � 

�

���
��
� � �	

� � 	

x� xQ��O� CU�
p
� ��Lt �xQ��O ��aW w M � ��� 
� ��Lt �xQ��O RmQt �pmW x� xHwD �� ��

CUOx� �Q ErFt �q�� �xrO�at Q� R C�aq� R� xO�iDU� �� ��CU� T�tt ABC ErFt �r� xU

�O� Qw�

B

O
x

A
y

C

M(2,0)

�A � �
� �hr��

�CU� �ypw QwLt �R�wt BC �r� ���

C � ���
p
���

p
�� �G�

�OQPo�t C�YDNt ��O�t R� AB �r� �O�

B

x

A
y

H

C

α

−   202

M(2,0)

�H� xQ��O wABT�tD �x�kv x�M �x�kv R� �pL

OwtaAB Q�MH ��aW xm s�v�O�t �s�vm�t pYw

�CU�

�

OMH � OH� � OM� �HM� � �� � � �

� OH �
p
� � � � ���

OQPo�t ��O�t R� �N u�� uwJ w tan��� � 	 �� CU� Q��Q� AB �r� 	�W xm s�v�O�t �iQ R�

�O���t CUOx� u� �xrO�at

AB � y � 	� x � 
 � x

�TB �OQPo�t C � ���
p
���

p
�� �x�kv R� w CU� QiY Q��Q� BC �N 	�W



�� pw� �xHQO �xrO�at w �y��xrtHOvJ �� ���vW�

BC � y � �
p
�

�CU� Qo�Om� Twmat w xv� Qk u�W��W �sy Q� Owta �w�N xm s�v�O�t

mAB � � � mAC �
��
�

� ��

�s�vm�t 	Q�Po��H AC 	xrO�at QO �Q C C�YDNt

AC � y � �x � b � �
p
� � ��
�

p
�� � b

� b � 
 � AC � y � �x � 


�O�vm �UQQ� pmW sUQ uwO� ��

CtU �u� u���B �� OQ�O Q�Qk �x � y � � � � �N 	q�� P� � �� ���� 	x�kv �hr��

�u� AJ �� OQ�O Q�Qk u� CU�Q
�u� GQ�N �� OQ�O Q�Qk x� � y� � � 	xQ��O pN�O P� � ��� �� 	x�kv ���

�pL
Q�Qk �Q x �  xrO�at u�� QO Qo � �s�U� wv�t y � x � � CQwY x� �Q �N 	xrO�at �hr��

	x�kv TB �CU� � ZQa 	�Q�O  pw� QO �N �va� �O���t CUOx� y � � �s�yO

�CU� u� 	q�� �� ����

u�� TB �O���t CUOx� x � �� s�yO Q�Qk �Q y � ��� xrO�at u�� QO Qo � �iQ� R�
�Q x�kv w �N u�� Q�Owtv u�DOwN QDV�� 	Q�oO�� 	�Q�� �CU� �N u�� AJ CtU x�kv

��O�vm sUQ

�CU�  u� ��aW w C�YDNt ��O�t xQ��O u�� RmQt ���

OP� �
q
��� ��� � ��� ��� �

p
� � 

�OQ�O Q�Qk xQ��O pN�O QO P� TB OP� � R uwJ

x� N � �� �� w M � ���� �� ��kv R� xm O�vm �O�B x � y � 
 � � �N 	wQ 	�x�kv ��

�OW�� xrY�i l�

	xrO�at �OD�� �OvQ�O Q�QkMN hYvtOwta 	wQ Q� Ov�xrY�il� x�N wM R� xm ���kv s�tD �pL

�s� Qw��t CUOx� �QMN hYvtOwta

�MN �Uw� H �
���� 

�
�
�� �
�

�
� ���� 
�



���� Q O��Btr� QO Q�H ��

�R�v w

mMN �
yM � yN

xM � xN
�

�� �
��� �

�
��
�
� �hYvtOwta� m � �

�O	
�t QO Q	 R CQwYx� hYvtOwta �xrO�at TB

y � �x� b
H
��  � ����� b � b � �

hYvtOwta �xrO�at � y � �x� �

�N �wQ sy w OW�� �y � �x� ��hYvtOwta �N �wQ sy xm s	OQo�t ��x�kv p��vO x� p�L
u	� ��Q� �s�vm �O�B �Q �N wO u	� ���kD pLt O	�� TB ��y � ��x�  �	 w� �x� y �  � �

�s�vm�t pL �Q pwyHt wO w xrO�at wO x�oDUO w xDiQo Q	v QO u�Um	 �Q �N wO Qy y w x Q�m
���
��
y � �x� �

y � ��x� 
� y � y � ��x� ��� ���x� � � �x� ��

� �x� �� � � � x � �� � y � �

�O�U	 wv� �Q xOW xDio ��y�N Q�OQ�eDt �xrO�at �Q	 R ��yCr�L R� l	 Qy QO ��

�OvDUy �ypw� QwLt �R�wt xm ��w�N s�tD �hr��

�OvQPo�t ����� �x�kv R� xm ��w�N s�tD ���

�OvOwta �x� �y � � �N Q� xm ��w�N s�tD �G�
�CU� �� �yu
 ��O�t R� ZQa w ��O�t R� pw� �wtHt xm ��w�N s�tD �O�

�pL

y � b CQwYx� �ypw� QwLt �� �R�wt �N �xrO�at l	 �k�kL O�Oa� R� b Qy ��R� x� �hr��

�OwW�t xDN�U
���

y � ax� b � �� � a� b � b � ��� a � y � ax� ���� a�

����� �x�kv R� xm Ovm�t XNWt �Q �N l	 �Q�H �x���Q u	� a Qy ��R� x�
�OQPo�t

�OQPo�t x�kv u
 R� R�v x �  s��k �N �xQ�W� OQwt �w�N Q� xwqa xD�r�



�� pw� �xHQO �xrO�at w �y��xrtHOvJ �� ���vW�

�s�vm�t OQ�Ov�DU� �Q �x� �y � � �N �OD�� �G�

y � �
�
�
x�

�
�
� m � �

�
�

�OW�� Q�eDt �yu� 	�O�t R� ZQa �rw xOw�
�
�
�yu� ��W xm s
OQo�t ��w�N p��vO x�

y �
�
�
x� b

�O�

y � ax� b �

���
��
�
b

a
�	�O�t R� pw�

b �	�O�t R� ZQa

� �
b

a
� b � � � b��

�
a
� �� � �

� b�
a� �
a

� � � � b �
�a
a� �

�Ow� Oy�wN Q
 R CQwY x� �w�N u
� �xrO�at TB

y � ax� �
�a
a� �

�

�s��t���x��s�t���y � �s����tCQwY x��rmCr�L QO ��xQ
�O ��yQ�k �xrO�at ��
�CU�

�O
 Qw� CUOx� �Q xQ
�O RmQt C�YDNt �hr��

�O
 Qw� CUOx� xQ
�O ��Lt R� �� � �x�kv QO �Q xQ
�O Q� T�tt �N �xrO�at ���

�pL

�D wO �xrO�at xm CU� �i�m �O
��t CUOx� Q�k l
 t w s ��Q� x�wNrO Q�Okt Qy ��R� x� �hr��

�O
� CUOx� �xQ
�O RmQt� �yu� OQwNQ� pLt �D s�vm pL x�oDUO QO �Q �yQ�k R�
���
��
s � �� � t � �

t � s � 
�

y � �x� �

y � �x� �

� �x� � � �x� � � �x � � �

���
��
x � �

y � �

�CU� Owta �� � R� xOvQPo ��aW Q� �T�tt �N ���

m��aW �
�� 
�� 

� � � mT�tt �N �
��
�

� ��



���� Q O��Btr� QO Q�H ��

�s�U� wv�t CU� QiY T�tt �N ��O�t R� ZQa xmu�� x� xHwD ��

y � �x � � � y � �x

�OvW�� xDW�O �Q Q� R �QW xm O����� �Q A�x� Ovv�t �y��xrtHOvJ s�tD ��

xA�x� 	� � �x� 
���A�x�

�s�yO�t Q�Qk xOW xO�O O�LD� QO �Q x � � �OD�� �pL

�� A���� � ������A��� � � � �����A���� � A��� � �

�s�yO�t Q�Qk �Q x � � uwvm �

�� A��� � ��	A��� � � � ��	A��� � A��� � �

�s
 Qw��t CUOx� pqODU� �wv u�ty ��

A�� � A��� � � � �� A��	� � �

�s
 Qw��tv CUOx� �QDV�� C�aq�� s�vm �Q�Po
�H �Q x � ��� s�y�wN� Qo �

���A��	� � ��A����� � � � �

�CU� Q
PBVN� x� a Q� A�x� x�ou� A�a� � � Qo � xm s�v�O�t s�UkD �x��k j�� �iQ� R�

A�x� � �x� a�M�x� � A�a� � �

�TB

A�x� � x�x� ���x� � � � ��x� ����x� �	�M�x�

�s�vm�t �Q�Po
�H x�rw� �x���Q QO �Q xOt� CUOx� A�x�

x �x� ���x� � � � ��x� �	��x� ����M�x� ��
� �z �

A�x���

� �x� ���� x�x� ���x� � � � ��x� ����x� �	�M�x�
� �z �

A�x�



�� pw� �xHQO �xrO�at w �y��xrtHOvJ �� ���vW�

M�x� �� �M�x� �s� Q�O u�iQ� uOQm xO�U ��
CU� QiY �xHQO R� ��tDL TB 	Ovm�tv �Q��eD I�yM�x� ��xrtHOvJ x� � x� x Q��eD �� TB

�OQ�O �D��F Q�Okt xW�ty w

M�x� � m � R

� A�x� � mx�x� ���x� 
� � � ��x� ���

Qo � 	s�vm�t h� QaD n OOa QiYQ�e s�kQ� �Q�pY�L �� Q��Q� �Q p�n� �n �a��� OOa Qy ��R� x� ��
�p�Ft Qw� x� �p�n� � n OW�� �tkQl� OOa n

p����� � �� � � ��

p������� � �� �� � � ��

p��� � �

	O� Qw� CUOx� �Q S

S � p��� � p��� � p��� � � � �� p�����

p�O�D �tkQxU �OOa x� �yu� ��OD�� QO QiY uO�O Q�Qk �� �Q �tkQwO �� l� O�Oa� �xty �pL
	s�vm�t

S � p����� � p����� � p����� � � � �� p�����

�CU� S R� Cw�iDt S� �CW�O s�y�RN �s�vm h� QaD OOa s�kQ� s�tD �Q�pY�L �Q p��n� Qo �

S � � �� �� �� �� �� �� � � �� �� �� �

�s�U� wv�t Q�m �DL�Q ��Q� uwvm �

S� � ��� �� �� �� �� �� �� �� �� � � �� �� �� ��� �� �� �

�tHpY�L �k�w QO q�� RDv�QB �s�yO u�Wv c w b �a �� ��DQD x� �Q u�oOY w u�oyO �u�m� ��yskQ Qo �
R� 	OQ�O hrDNt Cr�L ��� ��� �� �Q� pY� j�� xm CU� abc R� umtt ��yCr�L s�tD

	OQw� CUOx� R�v Q� R CQwY x� u�wD�t �Q Cq�L u�� �wtHt �iQ�

S � � ��� �� � � �� �� ����� �� � � �� �� ����� �� � � �� �� ��� �� �� �



���� Q O��Btr� QO Q�H ��

�p�Ft Qw� x� xm O�vm CkO

p������ � �� �� � � � � p����� � �� �� �

�OwW�tp�O�DS x�S �p�O�Du�� �� w O�	�tCUOx� p�n� 
s�yO Q�Qk � 
�y���H x� p��n� QO Qo ��va�

S � � �yp��n� �wtHt � ��� �� � � �� � ��� � �� �� �

S � �yp�n� �wtHt � ��� �� �� � � �� � ��� � �� �� � � ��� � �

22 23

28

216 217 218 219

224 225 226 227

29 210 211

21
�xLiY �xv�N Qy QO w xOQm �wQW CtU l� R� ���

�s�U� wv�t �Q� � � 
 �� 
�� 
� 
� ��DQD x� GvQ�W

CU� xOW xDWwv O�iU��yxv�N QO xm �O�Oa��wtHt
��� �D�tOkt� �CU� pm O�Oa� �wtHt R� �QUm xJ

��NDv� GvQ�W �xLiY u�� R� Q� R CQwY x� xm � � � �� Qt Qy QO s�yO u�Wv s�y�wN�t �pL

�CU� �D��F Q�Okt pm �wtHt x� O�iU ��yxv�N O�Oa� �wtHt C�Uv 
OwW

�k �k��

�k�� �k��

�yO�iU �wtHt
pm �wtHt �

�k � �k��

�k � �k�� � �k�� � �k��

�
�k��� ���

�k��� �� �� � ���
�

�� ���
�� �� ���� ���

�
���
���

�CU� u�ty R�v pm C�Uv �va� �CU� Q�QkQ� C�Uv u�� u�Ws�tD QO xm s� Q�O �y�� Qt u�� R� �D ��
�s��xOQm xO�iDU� Q� R �x��k R� xr	Ut u�� QO

�
m� �m� � � � ��mi

n� � n� � � � �� ni

� k x�ou	 m�

n�
�

m�

n�
� � � ��

mi

ni

� k Qo �

�O�vm �Q�Po��H �ym ��H x� �Q �yn CU� �i�m C��F� ��Q�



�� pw� �xHQO �xrO�at w �y��xrtHOvJ �� ���vW�

pw� pYi ��yu� QtD ���

�O�OaD xJ �s�vm �tH sy �� �Q x��WDt CqtH w xO�O �U� �Q �x�
p
�y��z�� ��xrtHOvJ Qo � ��

�OvQ�O x Q�eDt �ki u� ��yxrtH R�

�xv�N xU Qy �tHpY�L xm �Qw	 x� O�U
 wv� ��xrtHOvJ l
 Q
 R pwOH ��yxv�N R� l
 Qy QO ��

�OQm QB u�wD�t hrDNt Cr�L OvJ x� �Q pwOH �OwW �x� Q��Q� sy QU CWB

�x� � �x x� �

��a� � b�� � Q O�vm C��F� Q
 R C�aq	� R� xO�iDU� �� ��������
�����

�� a� b � R

�� �a� � a� � �� � Q

�� �a� � a� � a� � a�b� � a�b� � b�� � Q

�O�vm p
O�D O�LD� x� �Q Q
 R �x���Q b w a u��aD �� OQwt Qy QO �	

�� a�x� ��� � b�x� ��� ax� � bx � �x� �

�� �x
� � ax� ��� � x� � bx� � x� � bx� �

�� x
� � �x� � �x� � �x�  � �x� a��x� b��x� � x� ��

�
�O�vm C��F �hr��

�x��y
��z

������x��y
��z

�� � �x�y�z��x�y�z��x�y�z���x�y�z�

�x���Q QO xm OvW�� �k�kL C�Ft OOa xU c w b �a Qo � O�vm C��F ���

��a� � b� � c�� � �a� � b� � c���

�CN�U c w b �a �q�� pw	 �� x
 w�Rr�s��k ErFt l
 u�wD�t ��tDL Ovvm�t jOY
�O����� �x� ���x� �� Q� �Q p�x����� �xOv�t�k�� ��

p�x� � �� x� x� � � � �� x��	� � x��	�

�CU� QiY Q��Q� ������� �xR�� R� Q�Okt wO QO pk�OL f�x� ��xrtH OvJ O�vm C��F� ��
��f��x� � ��f��x� � f�x� � �x� ��� f�x�

x� CU� ��� �� �xR�� QO �yu� R� �m
 xm O�vm C��F� �OQ�O �k�kL �xW
 Q n �A�x� ��xrtHOvJ ��

�xm �	QW���
��
A�x� � xn � a

n��x
n�� � � � �� a�x

� � a�x � a


�� � a
n�� � a

n�� � � � �� a� � a� � a
 � �


