
�13
93

R}}=B
�'h

}QW
l}

v=mt
|U

Ovyt
56

�47
"X

'2/
2|

xQ=t
W'

30
�3

|xQ
wO

O
ri

gi
na

lA
rt

ic
le?mQt |xDUwB |Q}tN � l}D=DU= p}rLD

|rN=O Q=Wi QF= Q@ |]wQNt � |}xv=wDU=
�Q=}Wv=O� �|v=tR p=tH

�OWQ= T=vWQ� � u}@t OwtLt
|Uw] u}Or=Q}Yv xH=wN |DavY x=oWv=O 'l}v�t |UOvyt |xOmWv=O

�OWQ= T=vWQ� � |}=k; |Oyt
�OWQ= T=vWQ� � |O}wv@ u}ULOtLt

Q}@mQ}t= |DavY x=oWv=O 'l}v�t |UOvyt |xOmWv=O

Q=Wi CLD lR=v Q=OH |]wQNt � |}xv=wDU= |xDUwB |Q}tN Q=DiQ Q=DWwv u}= QO
|O=t Q=DiQ |=Q@ pt=m |Q}tN � ?rY pOt R= "CiQo Q=Qk p}rLD OQwt '|rN=O |m}D=DU=

s}rUD Q=}at |=Q@ �� M� w N' pt=W �� pwtat |r}]DUt s}rUD K]U R= w 'xR=U
'|]wQNt VR} QwQi pt=W xDUwB VR} QwQi |=Q@ |rm Q=mwR=U xU "CU= xOW xO=iDU=

xm OwW|t xDiQo Q_v QO |Q}tN |qwr xU =@ VR} QwQi w |Q}tN |qwr wO =@ VR} QwQi
'G}=Dv QO "OyO|t MQ VR} QwQi s=ovy QO Cr=L xU u}= R= |m} 'xR=U |xUOvy T=U=Q@
xOt; \wQNt pw] =} xv=wDU= pw] C=Q}}eD x@ C@Uv xR=U VR} QwQi Q=Wi C=Q}}eD Q=Owtv
xm |}xvwox@ Ovm|t Q}}eD \wQNt =} w xv=wDU= pw] Q}}eD |=R=x@ VR} QwQi Q=mwR=U "CU=

,qt=m =} |}xv=wDU= ,qt=m xR=U VR} QwQi Q=Wi� OwN |@v=Ht Q}O=kt x@ xR=U VR} QwQi Q=Wi
"OwW|t l}ORv �|]wQNt

zamani@kntu.ac.ir
mobin.mahmood@gmail.com
aghaei934@yahoo.com
mh benvidi@yahoo.com

Q=Wi '|Q}tN l}D=DU= pL 'Xk=v \wQNt w xv=wDU= |xDUwB %|O}rm u=oS=w
"|rN=O VR} QwQi

xtOkt "1
Qo}O Q=@ w [1]|Q=Wi Q=@ CLD Q=@ l} '|QwLt uQ=kDt Vv=tm |=yOwt =@ |]wQNt
\}=QW O} -wt xm OW |}xDU@ \@=wQ x@ QHvt [2]|rN=O |m}D=DUwQO}y Q=Wi CLD
|OOa w |@ QHD |UQQ@ u}vJty "CU= �� xv=wDU= Vv=tm |=Q@ |QwLt Q=@ �� |OL
R= xO=iDU= =@ |HQ=N Q=Wi CLD lR=vQ=OH |]wQNt |=yxDUwB |Q}tN Vv=tm
� |}xv=wDU= |=yxDUwB p=YD= u=UWm Vv=tm |r}rLD |UQQ@ R}v w [3]OwOLt <=RH=
|}x]@=Q G=QNDU= x@ QHvt Cw=iDt |=yxUOvy QO [4]|rN=O Q=Wi CLD |]wQNt
|@ QHD G}=Dv R= xO=iDU= =@ x]@=Q u}= "OW OwOLt <=RH= Cw=iDt |=ypL T=U=Q@ xO=U
=Q xv=wDU= =@ p=YD= w |]wQNt |=yxDUwB |oOv=t=w Qo}O pt=a "OW |Q=PoxLY
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p=tH %CW=O s}y=wN R}v N� = N0 uOw@ C@=F ZQi =@

d2Mx

dx2 = p� N0
R

(4)

%s} Q=O 4 |xrO=at R= |Q}op=QoDv= =@ w

Mx = (p� N0
R

)x
2

2 + C1x+ C2 (5)

u}vJty "Mx = M0 s} Q=O x = L QO w 'Mx = �M0 s} Q=O x = 0 QO
"CU= QiY =@ Q@=Q@ x = 0 QO 'CU= |WQ@ |wQ}v u=ty xm |WtN u=tt jDWt

%R= Ow@ Oy=wN CQ=@a xv=wDU= pw] QO u=tt |xrO=at xH}DvQO
Mx = (p� N0

R
)x

2

2 �M0 (6)

7 |x]@=Q j@] =Q |m}D=DU= VR} QwQi Q=Wi u=wD|t |RQt \}=QW pt=m p=ta= =@
%OQm x@U=Lt

pc = N0(1 + RH
L2 )=R (7)

|]wQNt |xDUwB VR} QwQi Q=@ |x@U=Lt "2"2
uQ=kDt CQwYx@ =Q u; Q@ OQ=w |=ywQ}v |t=tD =@ |v=QwO |xDUwB R= u=tr= l} Qo =
u=wD|t wQ}v w u=tt pO=aD CqO=at R= xO=iDU= =@ x=ov; 's} Q}o@ Q_v QO �5 pmW�

%CWwv
(R0N')0 �R1N� cos'�R0S +R0R1P' = 0 (1"8)

(R0S)0 +R1N� sin'+R0N' +R0R1Pr = 0 (2"8)

(R0M')0 �R1M� cos'�R0R1S = 0 (3"8)

j@=]t R2 w R0 |=y`=aW w OvQ=O ' x@ C@Uv jDWt x@ xQ=W= =ys} QB 8 |x]@=Q QO
%Ov=\@DQt sy =@ 9 |x]@=Q

R0 = R2 sin' (9)

"|v=QwO |xDUwB Q@ OQ=w |=ywQ}v "5 pmW

"|a@ Qt s}rUD K]U "3 pmW

u}=Q@=v@ "Ow@ Oy=wN B |x]kv s}rUD K]U QO u; pO=at xm OwW|t p}mWD |Q}tN
%s} Q=O 0 � x � L |x}L=v |=Q@ "Ow@ Oy=wN 4 pmW Ovv=t VR} QwQi pmW

N� = N0; �M0 �Mx �M0

VvD �y u; QO xm OvwW|t x@U=Lt Q} R \@=wQ R= xO=iDU= =@ N0 w M0 Q}O=kt
%CU= u; Ct=N[ h w xR=U xOvR=U xO=t s}rUD

N0 = �yh

M0 = �yh2

4
|Owta |xLiY pwL u=tt `} RwD s} Q}o|t xH}Dv xOW xDio ?r=]t x@ xHwD =@

%CW=O s}y=wN 2 w 1 CqO=at ?}mQD R= "Ow@ Oy=wN uQ=kDt CQwYx@ x = 0
d2Mx

dx2 + N�
R

= p (3)

"|}xv=wDU= |xDUwB VR} QwQi pmW "4 pmW
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hqNQ@� CU}v XNWt p=} CyH QO |]wQNt |xDUwB uQ=kD sOa Crax@
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|xrO=at QO R=}v OQwt C@=wF '�|v=}t |Q}tN |qwr '�� \wQNt T-=Q R= swO |Q}tN

"�C2 w C1 |va}� 17
|}qwr |Q}tN |qwr wO u}@ R= O}=@ � < 90 Cr=L QO pt=m \wQNt |=Q@
|=R=x@ \wQNt G}=Dv xm =Hv; R= "CU= QiY |WQ@ |wQ}v u; QO xm OwW ?=NDv=
|qwr pLt QO QiY VQ@ =@ |Q}tN |qwr 'Ovm p}t xv=wDU= G}=Dv x@ O}=@ � = 90
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|]wQNt |xDUwB |=Q@ 'CU= jO=Y |v=QwO |=yxDUwB |t=tD |=Q@ xm 8 |x]@=Q
p=} |=DU=Q QO OwW|t ZQi 'pL OvwQ |R=UxO=U Qw_vtx@ "OwW|t |U} wvR=@
u} QD|rm |=Q@ p=} |=DU=Q QO VvD xH}DvQO w OQ=O OwHw CmQL |O=R; |]wQNt
ZQi QiY pO=at '�CU= xOW xO=O V}=tv N' =@ 5 pmW QO xm � xDUwB Cr=L
|]}Lt pw] OL=w u=tt Q=Okt 'xr�Ut QO OwHwt uQ=kD p}rOx@ u}vJty "OwW|t
'|]wQNt |xDUwB X=N |xUOvy x@ xHwD =@ "Ow@ Oy=wN QiY Q@=Q@ R}v (M�)

Q=Wi CLD \wQNt xm xr�Ut h} QaD x@ xHwD =@ "Ow@ Oy=wN C}=yv|@ R}v R1 Q=Okt
"Ow@ Oy=wN QiY R}v P' Q=Okt 'CU= |rN=O

"OwW XNWt xR=U |xOvR=U |xO=t Q=DiQ O}=@ 8 |x]@=Q |U} wvR=@ |=Q@
u}vJty "OwW|t ZQi |Q}tN ?rY ,=t=tD xO=t TvH '\@=wQ |R=UxO=U Qw_vtx@
uOQmpYDt |=Q@ =Q |YNWt Q}Ut w OQm xO=iDU= |YNWt s}rUD K]U R= O}=@

"OQm u}}aD s}rUD K]U |wQ |Q}tN |=yqwr
"OwW|t xO=iDU= 3 pmW Ovv=ty |t}rUD K]U R= R}v |]wQNt |=yxDUwB |=Q@
?=NDv= |]wQNt |xDUwB VR} QwQi Q=Wi |v}@V}B |=Q@ 3 pmW QO AB `r[
R= xO=iDU= =@ TB "CU= Q}eDt M' w N0 =@ Q@=Q@ w C@=F N� u; QO xm OwW|t

"O}UQ 10 CqO=at x=oDUO x@ u=wD|t 8 |x]@=Q
�R1N0 cos'�R0S = 0 (1"10)

(R0S)0 +R1N0 sin'+R0R1Pr = 0 (2"10)

(R0M')0 �R0R1S = 0 (3"10)

%CWwv u=wD|t 2"10 |x]@=Q R= xO=iDU= =@
@R0
@'

S +R0
@S
@'

+R1N0 sin'+R0R1Pr = 0 (11)

dy = R1d' (12)

%s} Q=O \wQNt |xUOvy x@ xHwD =@ w
R0 = y sin� (13)

%CW=O s}y=wN 13 =D 11 \@=wQ R= xO=iDU= =@
S sin�+ y sin�@S

@y
+N0 cos�+ y sin�Pr = 0 (14)

%s} Q=O R}v 3"10 |x]@=Q j@=]t |iQ] R=

S = M'

y
+ @M'

@y
(15)

"O};|tCUO x@|}=yv p}Uv=Qi}O |xrO=at '14 |xrO=at QO 15 |x]@=Q |Q=Po}=H =@
2dM'

dy
+ y d

2M'

dy2 +N0 cot�� py = 0 (16)

%O};|t CUO x@ y ?ULQ@ u=tt |xrO=at 16 p}Uv=Qi}O |xrO=at pL =@
M' = Py2

6 � yN0 cot�
2 � c1

y
+ c2 (17)

VR} QwQi Q=Wi u=R}t u=wD|t?U=vt |RQt\}=QW p=ta= w 17 |xrO=at R= xO=iDU= =@
|xrO=at uOQw;CUO x@ R=TB "Ci=} =Q lR=vQ=OHpmW|]wQNt |xDUwB|m}D=DU=
=Q 17 |xrO=at pwyHt C@=wF '?U=vt |RQt \}=QW p=ta= =@ CU= sRq u=tt |rm
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"""w
u}@t

OwtL
t'|

v=tR
p=tH 18 'CqO=at xawtHt QO Q=@ Q=Okt |R=Uxv}tm w pwyHt 4 w xrO=at 3 u}= pL =@

�19 |xrO=at� Q} R 3 xHQO |xrO=at pL R= xO=iDU= =@ Xk=v \wQNt QO � Q=Okt
%OwW|t x@U=Lt

N0 cot(�)�3 + (4M0 � 3N0 cot(�)�b)�2

+ (7M0�b + 3N0 cot(�)�2
b)�

+ (M0�2
b �N0 cot(�)�3

b) = 0 (19)

VR} QwQi Q=Wi Q=Okt u=wD|t 19 |xrO=at R= � pwyHt Q=Okt uOQw;CUO x@ R=TB
%OQm x@U=Lt 20 |x]@=Q R= =Q Ovr@ \wQNt |m}D=DU=

p = N0 cot(�)
�

� M0
(�b � �)� (20)

x=Dwm |]wQNt |xDUwB pL "1"2"2
wO QO |Q}tN |=yqwr CU= sRq VR} QwQi Q=@ Q=Okt uOWxv}tm |=Q@ 'a� < a Qo =

%CWwv u}vJ u=wD|t =Q 18 |xrO=at xH}DvQO w OvwW p}mWD x=ox}mD
M(y = �b) = M0

)M0 = p�2
b

6 �
N0�b cot(�)

2 � c1
�b

+ c2 (1"21)

M(y = �a) = �M0 )
�M0 = p�2

a

6 � N0�a cot(�)
2 � c1

�a
+ c2 (2"21)

S(y = �a) = 0
) p�a

2 �N0 cot(�) + c2
�a

= 0 (3"21)

�� x=Dwm \wQNt VR} QwQi Q=Wi �� |rY= pwyHt '21 CqO=at x=oDUO pL R= TB
"OwW|t x@U=Lt 22 |x]@=Q j@=]t

p =
6
h
N0 cot(�)( �a2 � �b2 )�M0( �a+�b

�a��b )
i

2�2
a � �2

b � �a�b (22)

|}xv=wDU= |xDUwB p=YD= VR} QwQi Q=Wi |x@U=Lt "3
|]wQNt w

Qw]x@ u=wD|t '|rN=O Q=Wi CLD \wQNt w xv=wDU= |xr�Ut pt=m pL R= TB
\wQNt |Q}tN pL R= xm u=vJ "CN=OQB \wQNt w xv=wDU= p=YD= pL x@ xv=o =OH
=yqwr R= |m} QO w OwW p}mWD |Q}tN |qwr wO O}=@ xR=U u}= VR} QwQi |=Q@ 's} Q=O
p}mWD OvtR=}v R}v |}xv=wDU= |xDUwB VR} QwQi |=Q@ "OW=@ QiY |WQ@ |wQ}v u=R}t
w xv=wDU= |xr�Ut QO |a@ Qt s}rUD K]U QO AB `r[ u}vJty "s}DUy qwr xU
s}rUD K]U R= `r[ u}= R= sy p=YD= |xr�Ut QO u}=Q@=v@ "CU= jO=Y \wQNt
=Q VR} QwQi 'p=YD= |xr�Ut QO "CU= xOW xO=iDU= VR} QwQi Q=Wi |v}@V}B |=Q@
CQwYx@ u=wD|t =Q xr�Ut u}= &O=O s=Hv= |Q}tN |qwr xU =@ =} qwr wO =@ u=wD|t
|xr�Ut QO xm u}= X}NWD |=Q@ "OQm u=}@ |]wQNt =} |}xv=wDU= VR} QwQi Q=mwR=U
|=Q@ 's=a Qw]x@ "CiQo Q_v QO =Q Q} R OvwQ O}=@ 'OyO|t MQ Cr=L s=Om |ak=w

%OW QwYDt u=wD|t Cr=L Q=yJ xR=U VR} QwQi

"\wQNt p=} pw] QO u=tt `} RwD Q=Owtv "8 pmW
u=wD|tv '|v=}t |Q}tN |qwr QO u=tt jDWt uOw@v QiY xH}DvQO w 15 |xrO=at
"CW=O =Q |v=}t |Q}tN |qwr R= Oa@ \wQNt u=tt |xrO=at QO ?}W Q}}eD Q=_Dv=
OQ=w 'CU= |v=}t |Q}tN |qwr R= QDsm \wQNt T-=Q R= u=WxrY=i xm |]=kv u}=Q@=v@
\=kv QO \wQNt |q=@ |WtN |DiU p}rOx@ xD@r= "OW Ovy=wNv |Q}tN |x}L=v
Cr=L QO xm u}= x@ xHwD =@ "OW|t xOR TOL p@k R= xr�Ut u}= 'T-=Q x@ l}ORv
Ow@ Oy=wNv \wQNt T-=Q QO |v=}t |Q}tN |qwr u=mt 'pt=m \wQNt w � < 90
QO c1 CQ=@a u=wD|tv 'OwW|tv pt=m |Q}tN |x}L=v OQ=w \wQNt T-=Q ,=U=U= w
pt=m \wQNt VR} QwQi |xr�Ut xH}DvQO &CiQo Q_v QO QiY =@ Q@=Q@ =Q 17 |xrO=at
Xk=v \wQNt pL |=Q@ "Ow@ Oy=wN u=Um} Ovr@ Xk=v \wQNt |xr�Ut =@ ,=k}kO

"OQm xO=iDU= 17 |xrO=at R= u=wD|t
M(y = �b) = M0

)M0 = p�2
b

6 �
N0�b cot(�)

2 � c1
�b

+ c2 (1"18)

M(y = �) = �M0

) �M0 = p�2

6 �
N0� cot(�)

2 � c1
�

+ c2 (2"18)

S(y = �) = 0
) p�

2 �N0 cot(�) + c2
�

= 0 (3"18)

51



"""?
mQt
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|Q}
tN

�l
}D=DU

=p}
rLD

"\wQNt xv=wDU= p=YD= QO QF-wt |UOvy |=yQDt=Q=B "9 pmW

"|]wQNt VR} QwQi Q=mwR=U "10 pmW

Cr=L OW=@ QDW}@ |YNWt Q=Okt R= \wQNt T-=Q |x} w=R xm |Dq=L QO "4
|xwLv xm �\wQNt QO |Q}tN |qwr wO� O=O Oy=wN MQ \wQNt VR} QwQi

"CU= xOW x�=Q= |r@k VN@ QO \wQNt VR} QwQi Q=Wi |x@U=Lt
xm OyO|t MQ VR} QwQi Q=mwR=U u=wvax@ |Dr=L 'VR} QwQi Cr=L xU u}@ R=
VR} QwQi Q=Wi |xU}=kt R= TB xD@r= "OW=@ xDW=O =Q VR} QwQi Q=Wi u=R}t u} QDsm
R}v |WtN u=tt `} RwD Q=Owtv x@ O}=@ 'u; u=R}t u} QDsm ?=NDv= w Cr=L xU QO
x]kv Qy QO �M0 � Mx � M0 \QW R= |WtN u=tt xJv=vJ &CW=O xHwD
Q=Wi Qo = 'p=Ft u=wvax@ "OQm |UQQ@ =Q Qo}O |=yVR} QwQi Q=mwR=U O}=@ 'Ovm pwOa
Q=Wi w p3hinge =Q qwr xU =@ VR} QwQi Q=Wi w pcone =Q \wQNt VR} QwQi
xDW=O X=N |}xr�Ut pL R= TB w 's}t=v@ p2hinge =Q qwr wO =@ VR} QwQi

%s}W=@
p2hinge < p3hinge < pcone

u=tt |UQQ@ =@ Qo = p=L "OW=@ jO=Y qwr wO =@ VR} QwQi Q=mwR=U O}=@ ,=DOa=k
wO 'OQ}o|tv Q=Qk [�M0 M0] xR=@ QO |WtN u=tt xm s} wW xHwDt |WtN
10 pmW QO �1 Q=Okt V}=Ri= =@ xm u; CUNv "CW=O s}y=wN V}B QO pL x=Q
VR} QwQi |=Q@ |QDW}@ Q=Okt '|Q}tN |qwr wO |xrY=i Vy=m =@ xH}DvQO w
|qwr wO u}@ |xrY=i QO |WtN u=tt |vLvt 'xr}Uwu}O@ w xOQw; CUO x@
=Q} R Ovm|tv xr�Ut K}LY pL x@ |mtm s=Ok= u}= xD@r= "OQm KqY= =Q |Q}tN

|xHDvt xm =Hv; R= Cr=L u}= "OyO|t MQ xv=wDU= QO |Q}tN |qwr xU Qy "1
"OyO|tv MQ OUQ|t s}rUD OL x@ QDOwR \wQNt QO VvD |]}Lt

(N�)cone = pr
cos�

� (N�)cylinder = pr

pwyHt wO Cr=L u}= QO "\wQNt QO qwr 1 w xv=wDU= QO |Q}tN |qwr wO "2
|qwr p}mWD pwyHt u=mt �1 "OW Oy=wN xi=[= CqO=at xawtHt x@ O}OH
xv=wDU= QO |Q}tN |qwr p}mWD pwyHt u=mt �2 w CU= \wQNt QO |Q}tN
|xrO=at R= xO=iDU= =@ "�9 pmW� CU= QiY R}v |WQ@ |wQ}v u; QO xm CU=

%s} Q=O |RQt \}=QW p=ta= w 5

(p� N0
R

) b
2

2 + C1b+ C2 = M0 (1"23)

(p� N0
R

)�
22
2 + C1�2 + C2 = �M0 (2"23)

(p� N0
R

)�2 + C1 = 0 (3"23)

=@ \wQNt w xv=wDU= |WtN u=tt w |WQ@ |wQ}v O}=@ p=YD= pLt QO u}vJty
"OvW=@ Q@=Q@ sy

pl2

6 cos2 � � C2 � d1 cos�
l

+ d2 � N0l
2 sin�

= 0 (4"23)

pl
2 cos�

�N0 cot�+ d2 cos�
l

� C1 = 0 (5"23)

"OW=@ M0 =@ Q@=Q@ O}=@ R}v \wQNt |Q}tN |qwr QO u=tt Q=Okt
p�21

6 cos2 � �
N0�1

2 sin�
� d1 cos�

�1
+ d2 = M0 (6"23)

xr�Ut pwyHt 7 'P Q=Okt |R=Uxv}tm w 23 CqO=at |]NQ}e x=oDUO pL =@
"Ov};|t CUO x@ �� d2 w d1 '�2 '�1 'C2 'C1 'P |va} ��

Q=mwR=U 10 pmW QO "\wQNt QO qwr l} w xv=wDU= QO |Q}tN |qwr l} "3
M0 =@ Q@=Q@ u=tt xv=wDU= x=ox}mD QO "CU= xOW xO=O u=Wv qwr wO =@ VR} QwQi
M0 =@ Q@=Q@ u=tt \wQNt QO �1 pwyHt u=mt QO "�1"23 x]@=Q� Ow@ Oy=wN

"Ow@ Oy=wN
p�21

6 cos2 � �
N0�1

2 sin�
� d1 cos�

�1
+ d2 = �M0 (1"24)

"CU= QiY R}v |WQ@ |wQ}v \wQNt QO �1 pwyHt u=mt QO u}vJty
p�1

2 cos2 � �
N0

sin�
+ d2

�
= 0 (2"24)

Q@=Q@ sy =@ \wQNt w xv=wDU= QO p=YD= pLt QO O}=@ sy u=tt w |WQ@ |wQ}v
"OvW=@

pl2

6 cos2 � � C2 � d1 cos�
l

+ d2 � N0l
2 sin�

= 0 (3"24)

pl
2 cos�

�N0 cot�+ d2 cos�
l

� C1 = 0 (4"24)

'C1 'd2 'd1 |va} �� xr�Ut CqwyHt 24 CqO=at |]N Q}e x=oDUO pL =@
"OW Oy=wL XNWt P |R=Uxv}tm =@ �� �1 w P 'C2
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|Dkw xm CU= XNWt 'CU= xHQO 30 w 20 ?}DQDx@ \wQNt T-=Q |x} w=R xm
|qwr wO ZQi =@ |WtN u=tt u=R}t 'OUQ|t |YNWt Q=Okt x@ xv=wDU= pw]
VR} QwQi Q=mwR=U xH}DvQO w xDiQ QD=Qi M0 Q=Okt R= |Y=N \=kv QO |Q}tN
u}ty Crax@ R}v VR} QwQi Q=Wi Q=Okt QO |�RH VQB "CU= K}LY qwr xU =@
'CU= xHQO 40 T-=Q |x} w=R x@ \w@ Qt xm O12 pmW QO "CU= Q=mwR=U QO Q}}eD
sm =L |]wQNt VR} QwQi Q=mwR=U 'xv=wDU= sm |=ypw] QO xm OwW|t xOy=Wt
Q=Wi u=R}t xv=wDU= sm |=ypw] QO 'OwW|t xOy=Wt pmW u}= QO xmu=vJ w CU=
xH}DvQO w xv=wDU= pw] V}=Ri= =@ |rw 'Ovm|tv Q}}eD xv=wDU= pw] Q}}eD =@ VR} QwQi
Q=Wi u=R}t R= qwr xU =@ VR} QwQi Q=Wi u=R}t 'sy R= |Q}tN |=yqwr uOW QwO
xv=wDU= QDW}@ |=ypw] |=Q@ Cr=L u}= w OwW|t QDsm |]wQNt Q=mwR=U =@ VR} QwQi
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Cr=L RH� OyOv MQ |]wQNt VR} QwQi Q=mwR=U =yv; QO xm xOW ?=NDv= \wQNt
|}=yCr=L QO Cio u=wD|t |rm Qw]x@ "�O12 pmW QO xHQO 40 T-=Q |x} w=R
Q=Wi u=R}t 'CU= sm =L qwr xU =@ VR} QwQi Q=mwR=U w CU= O=} R xv=wDU= pw] xm
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0 95 R= QDsm |=yC@Uv QO xm OwW|t xOy=Wt hr=13 pmW QO "CU= xOW
xr�Ut u}= p}rO "OQ=Ov xR=U VR} QwQi Q=Wi u=R}t QO |Q}F-=D a=R C@Uv Q}}eD
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|=yqwr u}@ |xrY=i \wQNt p=} pw] Vy=m =@ xH}DvQO w xOW p}mWD \wQNt
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OwW|t xOy=Wt 1 |x}L=v QO %CU= xOW |Ov@s}UkD x}L=v 5 x@ a=R R= |a@=D
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C@Uv QDW}@ V}=Ri= =@ "CU= |]wQNt VR} QwQi Q=mwR=U u=ty VR} QwQi Q=mwR=U
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