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likqvq!uqeik<kit<!likqvq!uqeik<kit<!likqvq!uqeik<kit<!likqvq!uqeik<kit<!....!!!!Olz<fqjz!-v{<mil<!N{<MOlz<fqjz!-v{<mil<!N{<MOlz<fqjz!-v{<mil<!N{<MOlz<fqjz!-v{<mil<!N{<M!!!!
njvnjvnjvnjvh<!h<!h<!h<!hGkq!Oki<UhGkq!Oki<UhGkq!Oki<UhGkq!Oki<U!!!!–!!!!I (okiGkq!-v{<M*okiGkq!-v{<M*okiGkq!-v{<M*okiGkq!-v{<M*!!!!

g{qkuqbz<g{qkuqbz<g{qkuqbz<g{qkuqbz<!!!!
!!!! !!!! !!!! !!!! !!!! !!!! !!!! !!!!
Ofvl<;!4!l{qOfvl<;!4!l{qOfvl<;!4!l{qOfvl<;!4!l{q!!!! !!!! !!!! !!!! !!!! !!!! !!!! lkqh<oh{<gt<;!:1lkqh<oh{<gt<;!:1lkqh<oh{<gt<;!:1lkqh<oh{<gt<;!:1!!!!

hGkq!hGkq!hGkq!hGkq!–!!!!n)n)n)n)20x1=20) 
 

siqbie!uqjmjbk<!Oki<f<okMsiqbie!uqjmjbk<!Oki<f<okMsiqbie!uqjmjbk<!Oki<f<okMsiqbie!uqjmjbk<!Oki<f<okM!!!!
!!!!

2/!2/!2/!2/!t we<x!gizk<kqz<!gqjmlm<mlig!fgVl<!Kgtqe<!fqjz!we<x!gizk<kqz<!gqjmlm<mlig!fgVl<!Kgtqe<!fqjz!we<x!gizk<kqz<!gqjmlm<mlig!fgVl<!Kgtqe<!fqjz!we<x!gizk<kqz<!gqjmlm<mlig!fgVl<!Kgtqe<!fqjz! ( ) 823 2 −−= ttts  
      weg<!weg<!weg<!weg<!ogiMg<gh<hm<Mt<tK/!Kgt<!Yb<U!fqjzg<G!uVl<!Ofvl<ogiMg<gh<hm<Mt<tK/!Kgt<!Yb<U!fqjzg<G!uVl<!Ofvl<ogiMg<gh<hm<Mt<tK/!Kgt<!Yb<U!fqjzg<G!uVl<!Ofvl<ogiMg<gh<hm<Mt<tK/!Kgt<!Yb<U!fqjzg<G!uVl<!Ofvl<!!!!

!!!!!!!!!!!!(1) 0=t    (2) 
3

1=t   (3) 1=t   (4) 3=t  

3/3/3/3/ [ ]3,0,3 23 ∈− xxx we<x!sii<hqx<G!Ovizqe<!Okx<xk<jk!fqjxU!osb<Bl<!w{<we<x!sii<hqx<G!Ovizqe<!Okx<xk<jk!fqjxU!osb<Bl<!w{<we<x!sii<hqx<G!Ovizqe<!Okx<xk<jk!fqjxU!osb<Bl<!w{<we<x!sii<hqx<G!Ovizqe<!Okx<xk<jk!fqjxU!osb<Bl<!w{<!!!!

!!!!!!!!!!!!(1) 1   (2) 2   (3) 
2

3
   (4) 2  

4/!4/!4/!4/!-v{<M!lqjg!w{<gtqe<!%Mkz<!311!OlZl<!nux<xqe<!ohVg<gz<!hzeqe<!ohVl!!-v{<M!lqjg!w{<gtqe<!%Mkz<!311!OlZl<!nux<xqe<!ohVg<gz<!hzeqe<!ohVl!!-v{<M!lqjg!w{<gtqe<!%Mkz<!311!OlZl<!nux<xqe<!ohVg<gz<!hzeqe<!ohVl!!-v{<M!lqjg!w{<gtqe<!%Mkz<!311!OlZl<!nux<xqe<!ohVg<gz<!hzeqe<!ohVl!!!!!!
!!!!!!!!lkqh<Hlkqh<Hlkqh<Hlkqh<H!!!!

       (1) 100    (2) 725   (3) 28   (4) 1424  
5/!yV!um<m!ucu!uii<hqe<!Nvl<!21!os/lQ/!Nvk<kqe<!ntuqz<!Okiviblig!1/13!os/lQ!!5/!yV!um<m!ucu!uii<hqe<!Nvl<!21!os/lQ/!Nvk<kqe<!ntuqz<!Okiviblig!1/13!os/lQ!!5/!yV!um<m!ucu!uii<hqe<!Nvl<!21!os/lQ/!Nvk<kqe<!ntuqz<!Okiviblig!1/13!os/lQ!!5/!yV!um<m!ucu!uii<hqe<!Nvl<!21!os/lQ/!Nvk<kqe<!ntuqz<!Okiviblig!1/13!os/lQ!!!!!!
!!!!!!!!hqjp!dt<tK!weqz<!nke<!hvh<hqz<!Wx<hMl<!Okivib!skuQkh<!hqjpjbg<!gi{<g/hqjp!dt<tK!weqz<!nke<!hvh<hqz<!Wx<hMl<!Okivib!skuQkh<!hqjpjbg<!gi{<g/hqjp!dt<tK!weqz<!nke<!hvh<hqz<!Wx<hMl<!Okivib!skuQkh<!hqjpjbg<!gi{<g/hqjp!dt<tK!weqz<!nke<!hvh<hqz<!Wx<hMl<!Okivib!skuQkh<!hqjpjbg<!gi{<g/!!!!

!!(1) %2.0    (2) %4.0   (3) %04.0   (4) %08.0 !

6/!6/!6/!6/! ( ) tetxyyxyxg =+−= )(,253, 22
lx<Xl<!lx<Xl<!lx<Xl<!lx<Xl<! ( ) ,costty = weqz<!weqz<!weqz<!weqz<!

dt

dg
e<!lkqh<He<!lkqh<He<!lkqh<He<!lkqh<H!!!!

!!!(1) ttte t sincos4sin56 2 −+    (2) ttte t sincos4sin56 2 +−  
       (3) ttte t sincos4sin53 2 ++    (4) ttte t sincos4sin53 2 +− !

7/!sii<H!7/!sii<H!7/!sii<H!7/!sii<H! ( ) xxg cos= e<!Ofvqbz<!Okivib!lkqh<H!e<!Ofvqbz<!Okivib!lkqh<H!e<!Ofvqbz<!Okivib!lkqh<H!e<!Ofvqbz<!Okivib!lkqh<H!
2

π=x !!!!

!!!(1) 
2

π+x   (2) 
2

π+− x   (3) 
2

π−x   (4) 
2

π−− x  

8/!yu<ouiV!8/!yu<ouiV!8/!yu<ouiV!8/!yu<ouiV! ( )[ ]dxxneZn x

∫ +∈
π

0

3cos 12cos,
2

e<!e<!e<!e<!lkqh<Hlkqh<Hlkqh<Hlkqh<H!!!!

!!!(1) 
2

π
   (2) π    (3) 0    (4) 2  

9/!9/!9/!9/! ( ) ,cos
0

dtttxf
x

∫= weqz<!weqz<!weqz<!weqz<!
dx

df
!!!!

!!!(1) xxx sincos −  (2) xxx cossin +  (3) xx cos   (4) xx sin !

:/!:/!:/!:/! ( )xaxy −=2
!!!!we<x!ujtujvbqz<!njmh<hMl<!nvr<gk<kqe<!hvh<jh!we<x!ujtujvbqz<!njmh<hMl<!nvr<gk<kqe<!hvh<jh!we<x!ujtujvbqz<!njmh<hMl<!nvr<gk<kqe<!hvh<jh!we<x!ujtujvbqz<!njmh<hMl<!nvr<gk<kqe<!hvh<jh! x ns<jsh<!!ns<jsh<!!ns<jsh<!!ns<jsh<!!!!!!

!!!!!!!!!!!!ohiVk<K!Spx<Xukiz<!dVuiGl<!kqmh<ohiVtqe<!gentUohiVk<K!Spx<Xukiz<!dVuiGl<!kqmh<ohiVtqe<!gentUohiVk<K!Spx<Xukiz<!dVuiGl<!kqmh<ohiVtqe<!gentUohiVk<K!Spx<Xukiz<!dVuiGl<!kqmh<ohiVtqe<!gentU!!!!

!!!(1) 3aπ    (2) 
4

3aπ
  (3) 

5

3aπ
  (4) 

6

3aπ
 

21/!21/!21/!21/! ( ) ( )dydxxdydxx −=+ cossin wEl<!ujgg<ogPs<!sle<him<ce<!uiqjs!lx<Xl<!hcwEl<!ujgg<ogPs<!sle<him<ce<!uiqjs!lx<Xl<!hcwEl<!ujgg<ogPs<!sle<him<ce<!uiqjs!lx<Xl<!hcwEl<!ujgg<ogPs<!sle<him<ce<!uiqjs!lx<Xl<!hc!!!!

!!!(1) 2,1    (2) 2,2   (3) 1,1   (4) 1,2  
!!!!
!!!!
!!!!
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!!!!

22/!22/!22/!22/!








′










+=

x

y
x

y

x

y

dx

dy

α

α
wEl<!ujgg<ogPs<!sle<him<ce<!kQi<UwEl<!ujgg<ogPs<!sle<him<ce<!kQi<UwEl<!ujgg<ogPs<!sle<him<ce<!kQi<UwEl<!ujgg<ogPs<!sle<him<ce<!kQi<U!!!!

!!!(1) k
x

y
x =







α   (2) kx
x

y =






α  (3) k
x

y
y =







α  (4) ky
x

y =






α  

23/!23/!23/!23/!t wEl<!Ofvk<kqx<G!hqxG!lQkLt<t!ohiVtqe<!ntU!wEl<!Ofvk<kqx<G!hqxG!lQkLt<t!ohiVtqe<!ntU!wEl<!Ofvk<kqx<G!hqxG!lQkLt<t!ohiVtqe<!ntU!wEl<!Ofvk<kqx<G!hqxG!lQkLt<t!ohiVtqe<!ntU!P NGl</!ohiVt<!NuqbiGl<!!NGl</!ohiVt<!NuqbiGl<!!NGl</!ohiVt<!NuqbiGl<!!NGl</!ohiVt<!NuqbiGl<!!!!!!
!!!!!!!!!!!!uQklieK!nf<Ofvk<kqz<!lQklqVg<Gl<!ohiVtqe<!ntuqx<G!uqgqklig!njlf<Kt<tK!!uQklieK!nf<Ofvk<kqz<!lQklqVg<Gl<!ohiVtqe<!ntuqx<G!uqgqklig!njlf<Kt<tK!!uQklieK!nf<Ofvk<kqz<!lQklqVg<Gl<!ohiVtqe<!ntuqx<G!uqgqklig!njlf<Kt<tK!!uQklieK!nf<Ofvk<kqz<!lQklqVg<Gl<!ohiVtqe<!ntuqx<G!uqgqklig!njlf<Kt<tK!!!!!!
!!!!!!!!!!!!weqz<weqz<weqz<weqz<!!!!

!!!!!!!!!!!!(1) ktCeP =   (2) ktCeP −=   (3) CktP =   (4) CPt = !!!!

24/!24/!24/!24/! θθ sin,cos ryrx == weqz<!weqz<!weqz<!weqz<!
x

r

∂
∂

!!!!

!!!(1) θsec   (2) θsin   (3) θcos   (4) θeccos  
25/!25/!25/!25/! 25=n lx<Xl<!lx<Xl<!lx<Xl<!lx<Xl<! 8.0=p wEl<!=VXh<H!hvuz<!ogi{<m!sluib<h<H!lixq!wEl<!=VXh<H!hvuz<!ogi{<m!sluib<h<H!lixq!wEl<!=VXh<H!hvuz<!ogi{<m!sluib<h<H!lixq!wEl<!=VXh<H!hvuz<!ogi{<m!sluib<h<H!lixq! X weqz<!!weqz<!!weqz<!!weqz<!!!!!!

!!!!!!!!!!!!kqm<m!uqzg<gk<kqe<!lkqh<Hkqm<m!uqzg<gk<kqe<!lkqh<Hkqm<m!uqzg<gk<kqe<!lkqh<Hkqm<m!uqzg<gk<kqe<!lkqh<H!!!!

!!!!!!!!!!!! (1) 6    (2) 4    (3) 3    (4) 2  
26/!hqe<uVueux<Xt<!wK!keqfqjz!sluib<h<H!lixq@26/!hqe<uVueux<Xt<!wK!keqfqjz!sluib<h<H!lixq@26/!hqe<uVueux<Xt<!wK!keqfqjz!sluib<h<H!lixq@26/!hqe<uVueux<Xt<!wK!keqfqjz!sluib<h<H!lixq@!!!!
!!!!!!!!!!!!I yV!fitqz<!yV!Gxqh<hqm<m!slqg<jgjbg<!gmg<Gl<!lgqPf<Kgtqe<!yV!fitqz<!yV!Gxqh<hqm<m!slqg<jgjbg<!gmg<Gl<!lgqPf<Kgtqe<!yV!fitqz<!yV!Gxqh<hqm<m!slqg<jgjbg<!gmg<Gl<!lgqPf<Kgtqe<!yV!fitqz<!yV!Gxqh<hqm<m!slqg<jgjbg<!gmg<Gl<!lgqPf<Kgtqe<!w{<{qg<jgw{<{qg<jgw{<{qg<jgw{<{qg<jg!!!!
!!!!!!!!!!!!II yV!Gxqh<hqm<m!g{k<kqz<!okimi<u{<c!hb{s<!sQm<M!uir<g!uiqjsbqz<!!yV!Gxqh<hqm<m!g{k<kqz<!okimi<u{<c!hb{s<!sQm<M!uir<g!uiqjsbqz<!!yV!Gxqh<hqm<m!g{k<kqz<!okimi<u{<c!hb{s<!sQm<M!uir<g!uiqjsbqz<!!yV!Gxqh<hqm<m!g{k<kqz<!okimi<u{<c!hb{s<!sQm<M!uir<g!uiqjsbqz<!!!!!!
!!!!!!!!!!!!!!!!!!!!gik<kqVg<Gl<!hb{qgtqe<!w{<{qg<jggik<kqVg<Gl<!hb{qgtqe<!w{<{qg<jggik<kqVg<Gl<!hb{qgtqe<!w{<{qg<jggik<kqVg<Gl<!hb{qgtqe<!w{<{qg<jg!!!!
!!!!!!!!!!!!III yV!okijzOhsq!njph<jh!fqjxU!osb<Bl<!gizl<yV!okijzOhsq!njph<jh!fqjxU!osb<Bl<!gizl<yV!okijzOhsq!njph<jh!fqjxU!osb<Bl<!gizl<yV!okijzOhsq!njph<jh!fqjxU!osb<Bl<!gizl<!!!!
!!!!!!!!!!!!(1) I lx<Xl<lx<Xl<lx<Xl<lx<Xl< II  (2) II lm<Ml<lm<Ml<lm<Ml<lm<Ml<  (3) III lm<Ml<lm<Ml<lm<Ml<lm<Ml<  (4) II lx<Xl<lx<Xl<lx<Xl<lx<Xl< III 
27/!=VXh<Hlixq!27/!=VXh<Hlixq!27/!=VXh<Hlixq!27/!=VXh<Hlixq! X NX!Lbx<sqgtqz<!NX!Lbx<sqgtqz<!NX!Lbx<sqgtqz<!NX!Lbx<sqgtqz<! ( ) ( )249 === XPXP wEl<!okimi<hqje!!wEl<!okimi<hqje!!wEl<!okimi<hqje!!wEl<!okimi<hqje!!!!!!

!!!!!!!!!!!!nEsiqg<gqxK!weqz<!oux<xqbqe<!fqgp<kgUnEsiqg<gqxK!weqz<!oux<xqbqe<!fqgp<kgUnEsiqg<gqxK!weqz<!oux<xqbqe<!fqgp<kgUnEsiqg<gqxK!weqz<!oux<xqbqe<!fqgp<kgU!!!!
!!!!!!!!!!!!)2*!)2*!)2*!)2*!0.125   (2) 0.25  (3) 0.375  (4) 0.75!!!!
28/!28/!28/!28/! xy = , x ns<S!lx<Xl<!ns<S!lx<Xl<!ns<S!lx<Xl<!ns<S!lx<Xl<! 1=x , 2=x Ngqbux<xiz<!njmhMl<!nvr<gk<kqe<!hvh<HNgqbux<xiz<!njmhMl<!nvr<gk<kqe<!hvh<HNgqbux<xiz<!njmhMl<!nvr<gk<kqe<!hvh<HNgqbux<xiz<!njmhMl<!nvr<gk<kqe<!hvh<H!!!!

!!!(1) 
2

3
   (2) 

2

5
   (3) 

2

1
   (4) 

2

7
 

29/!29/!29/!29/!* we<x!=VXh<Hs<!osbzq!we<x!=VXh<Hs<!osbzq!we<x!=VXh<Hs<!osbzq!we<x!=VXh<Hs<!osbzq!
7

ab
ba =∗ we!ujvbXg<gh<hMgqxK/!we!ujvbXg<gh<hMgqxK/!we!ujvbXg<gh<hMgqxK/!we!ujvbXg<gh<hMgqxK/!∗wke<!lQK!!wke<!lQK!!wke<!lQK!!wke<!lQK!!!!!!

!!!!!!!!!!!!!!!!=VXh<Hs<!osbzq!NgiK@=VXh<Hs<!osbzq!NgiK@=VXh<Hs<!osbzq!NgiK@=VXh<Hs<!osbzq!NgiK@!!!!

!!!!!!!!!!!!(1) +Q    (2) Z    (3) R    (4) C !!!!

2:/!hqe<uVl<!%x<Xgtqz<!wK!olb<lkqh<jh!ohx<xqVg<Gl<@2:/!hqe<uVl<!%x<Xgtqz<!wK!olb<lkqh<jh!ohx<xqVg<Gl<@2:/!hqe<uVl<!%x<Xgtqz<!wK!olb<lkqh<jh!ohx<xqVg<Gl<@2:/!hqe<uVl<!%x<Xgtqz<!wK!olb<lkqh<jh!ohx<xqVg<Gl<@!!!!

!!!!!!!!!!!!)2*!)2*!)2*!)2*! xsin yi<!-vm<jms<!sii<Hyi<!-vm<jms<!sii<Hyi<!-vm<jms<!sii<Hyi<!-vm<jms<!sii<H!!!!
!!!!!!!!!!!!)3*!yu<ouiV!sKv!n{qBl<!H,s<sqblx<x!Ogiju!n{q!NGl<)3*!yu<ouiV!sKv!n{qBl<!H,s<sqblx<x!Ogiju!n{q!NGl<)3*!yu<ouiV!sKv!n{qBl<!H,s<sqblx<x!Ogiju!n{q!NGl<)3*!yu<ouiV!sKv!n{qBl<!H,s<sqblx<x!Ogiju!n{q!NGl<!!!!
!!!!!!!!!!!!)4*!yV!gzh<oh{<!lx<Xl<!nke<!-j{!w{<{qe<!ohVg<gx<hze<!Lx<xqZl<!!)4*!yV!gzh<oh{<!lx<Xl<!nke<!-j{!w{<{qe<!ohVg<gx<hze<!Lx<xqZl<!!)4*!yV!gzh<oh{<!lx<Xl<!nke<!-j{!w{<{qe<!ohVg<gx<hze<!Lx<xqZl<!!)4*!yV!gzh<oh{<!lx<Xl<!nke<!-j{!w{<{qe<!ohVg<gx<hze<!Lx<xqZl<!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!gx<hjegx<hjegx<hjegx<hje!!!!

!!!!!!!!!!!!)5*!)5*!)5*!)5*! 5 yV!uqgqkLxi!w{<yV!uqgqkLxi!w{<yV!uqgqkLxi!w{<yV!uqgqkLxi!w{<!!!!

31/!31/!31/!31/! ( )qpp ∨¬∧ we<x!%x<Xwe<x!%x<Xwe<x!%x<Xwe<x!%x<X!!!!

!!!!!!!!!!!!)2*!yV!olb<ll<)2*!yV!olb<ll<)2*!yV!olb<ll<)2*!yV!olb<ll<!!!!!!!! !!!! !!!! !!!! )3*!yV!Lv{<hiM)3*!yV!Lv{<hiM)3*!yV!Lv{<hiM)3*!yV!Lv{<hiM!!!!
!!!!!!!!!!!!)4*!)4*!)4*!)4*! qp ∧ g<G!ki<g<g!slieliejug<G!ki<g<g!slieliejug<G!ki<g<g!slieliejug<G!ki<g<g!slielieju!!!! !!!! )5*!)5*!)5*!)5*! qp ∨ g<G!ki<g<g!slielieju!g<G!ki<g<g!slielieju!g<G!ki<g<g!slielieju!g<G!ki<g<g!slielieju!!!!!

!!!!

hGkq!hGkq!hGkq!hGkq!–!!!!NNNN))))7x2=14) 
wjuObEl<!8!uqeig<gTg<G!uqjmbtq/!uqei!w{<!41!gm<mib!uqei!NGl<wjuObEl<!8!uqeig<gTg<G!uqjmbtq/!uqei!w{<!41!gm<mib!uqei!NGl<wjuObEl<!8!uqeig<gTg<G!uqjmbtq/!uqei!w{<!41!gm<mib!uqei!NGl<wjuObEl<!8!uqeig<gTg<G!uqjmbtq/!uqei!w{<!41!gm<mib!uqei!NGl<!!!!

!!!!
32/!-VLjegtqZl<!gih<hqmh<hm<m!21lQ!fQtLt<t!yV!gl<hqbqe<!ouh<hfqjz!32/!-VLjegtqZl<!gih<hqmh<hm<m!21lQ!fQtLt<t!yV!gl<hqbqe<!ouh<hfqjz!32/!-VLjegtqZl<!gih<hqmh<hm<m!21lQ!fQtLt<t!yV!gl<hqbqe<!ouh<hfqjz!32/!-VLjegtqZl<!gih<hqmh<hm<m!21lQ!fQtLt<t!yV!gl<hqbqe<!ouh<hfqjz!!!!!!!!!

!!!!!!!!!!!!osz<sqbsqz<!fQtl<!osz<sqbsqz<!fQtl<!osz<sqbsqz<!fQtl<!osz<sqbsqz<!fQtl<! x sii<hig!sii<hig!sii<hig!sii<hig! ( )xxT −= 10 !!!!wek<!kvh<hMgqxK/!gl<hqbqe<!!wek<!kvh<hMgqxK/!gl<hqbqe<!!wek<!kvh<hMgqxK/!gl<hqbqe<!!wek<!kvh<hMgqxK/!gl<hqbqe<!!!!!!

!!!!!!!!!!!!jlbh<Ht<tqbqz<!ouh<hfqjz!liXhim<M!uQkl<!H,s<sqbl<!we<hjk!fq'hqg<g/jlbh<Ht<tqbqz<!ouh<hfqjz!liXhim<M!uQkl<!H,s<sqbl<!we<hjk!fq'hqg<g/jlbh<Ht<tqbqz<!ouh<hfqjz!liXhim<M!uQkl<!H,s<sqbl<!we<hjk!fq'hqg<g/jlbh<Ht<tqbqz<!ouh<hfqjz!liXhim<M!uQkl<!H,s<sqbl<!we<hjk!fq'hqg<g/!!!!
!!!!
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33/!33/!33/!33/!
x

1
e<!omb<zi<!okimiqe<!uqiqju!e<!omb<zi<!okimiqe<!uqiqju!e<!omb<zi<!okimiqe<!uqiqju!e<!omb<zi<!okimiqe<!uqiqju! 2=x z<!Lkz<!&e<X!H,s<sqblx<x!dXh<Hgt<!ujv!!z<!Lkz<!&e<X!H,s<sqblx<x!dXh<Hgt<!ujv!!z<!Lkz<!&e<X!H,s<sqblx<x!dXh<Hgt<!ujv!!z<!Lkz<!&e<X!H,s<sqblx<x!dXh<Hgt<!ujv!!!!!!

!!!!!!!!!!!!gi{<g/gi{<g/gi{<g/gi{<g/!!!!
!!!!

34/!34/!34/!34/! l fQtLt<t!yV!keqDszqe<!LP!njzU!Ofvl<!fQtLt<t!yV!keqDszqe<!LP!njzU!Ofvl<!fQtLt<t!yV!keqDszqe<!LP!njzU!Ofvl<!fQtLt<t!yV!keqDszqe<!LP!njzU!Ofvl<!T we<hK!we<hK!we<hK!we<hK! glT /2π= weg<!!weg<!!weg<!!weg<!!!!!!

!!!!!!!!!!!!!!!!ogiMg<gh<hm<Mt<tK/!-r<G!ogiMg<gh<hm<Mt<tK/!-r<G!ogiMg<gh<hm<Mt<tK/!-r<G!ogiMg<gh<hm<Mt<tK/!-r<G! g yV!lixqzq/!yV!lixqzq/!yV!lixqzq/!yV!lixqzq/! l z<!Wx<hMl<!3!skuQkh<!hqjpg<G!Wx<h!!z<!Wx<hMl<!3!skuQkh<!hqjpg<G!Wx<h!!z<!Wx<hMl<!3!skuQkh<!hqjpg<G!Wx<h!!z<!Wx<hMl<!3!skuQkh<!hqjpg<G!Wx<h!!!!!!

!!!!!!!!!!!!!!!!T e<!g{g<gQm<cz<!Wx<hMl<!Okivib!skuQkh<!hqjpjbg<!gi{<g/e<!g{g<gQm<cz<!Wx<hMl<!Okivib!skuQkh<!hqjpjbg<!gi{<g/e<!g{g<gQm<cz<!Wx<hMl<!Okivib!skuQkh<!hqjpjbg<!gi{<g/e<!g{g<gQm<cz<!Wx<hMl<!Okivib!skuQkh<!hqjpjbg<!gi{<g/!!!!

35/!lkqh<hqMg/!35/!lkqh<hqMg/!35/!lkqh<hqMg/!35/!lkqh<hqMg/! dx
xx

x
∫ +−

3

2 5
!!!!

36/!36/!36/!36/! xBxAy sincos += wEl<!sle<him<czqVf<K!wEl<!sle<him<czqVf<K!wEl<!sle<him<czqVf<K!wEl<!sle<him<czqVf<K! BA, wEl<!lixqgjt!fQg<gq!!wEl<!lixqgjt!fQg<gq!!wEl<!lixqgjt!fQg<gq!!wEl<!lixqgjt!fQg<gq!!!!!!

!!!!!!!!!!!!ujgg<ogPs<!sle<him<jm!dVuig<Gg/ujgg<ogPs<!sle<him<jm!dVuig<Gg/ujgg<ogPs<!sle<him<jm!dVuig<Gg/ujgg<ogPs<!sle<him<jm!dVuig<Gg/!!!!

37/!37/!37/!37/! baey x += −3
we<hK!we<hK!we<hK!we<hK! 03

2

2

=+
dx

dy

dx

yd
wEl<!ujgg<ogPs<!sle<him<ce<!kQi<uiGl<!!wEl<!ujgg<ogPs<!sle<him<ce<!kQi<uiGl<!!wEl<!ujgg<ogPs<!sle<him<ce<!kQi<uiGl<!!wEl<!ujgg<ogPs<!sle<him<ce<!kQi<uiGl<!!!!!!

!!!!!!!!!!!!weg<gim<Mg/!-r<G!weg<gim<Mg/!-r<G!weg<gim<Mg/!-r<G!weg<gim<Mg/!-r<G! ba, we<he!WOkEl<!lixqzqgt</we<he!WOkEl<!lixqzqgt</we<he!WOkEl<!lixqzqgt</we<he!WOkEl<!lixqzqgt</!!!!

38/!sluib<h<H!lixq!38/!sluib<h<H!lixq!38/!sluib<h<H!lixq!38/!sluib<h<H!lixq! X e<!fqgp<kgU!fqjx!sii<H!e<!fqgp<kgU!fqjx!sii<H!e<!fqgp<kgU!fqjx!sii<H!e<!fqgp<kgU!fqjx!sii<H! ( )xf !!!!we<hKwe<hKwe<hKwe<hK!!!!

!!!!!!!!!!!!!!!!

x  1 2 3 4 

( )xf  
12

1
 

12

5
 

12

5
 

12

1
 

!!!!!!!!!!!!weqz<!weqz<!weqz<!weqz<!(i) ( )3≤XP     (ii) ( )2≥XP  gi{<g/gi{<g/gi{<g/gi{<g/!!!!

39/!39/!39/!39/! 






=






=
10

11
,

11

10
BA Ngqb!-v{<Ml<!yOv!ujgbie!H,zqbe<!n{qgt<!weqz<!Ngqb!-v{<Ml<!yOv!ujgbie!H,zqbe<!n{qgt<!weqz<!Ngqb!-v{<Ml<!yOv!ujgbie!H,zqbe<!n{qgt<!weqz<!Ngqb!-v{<Ml<!yOv!ujgbie!H,zqbe<!n{qgt<!weqz<!!!!!

!!!!!!!!!!!! BA ∨ lx<Xl<!lx<Xl<!lx<Xl<!lx<Xl<! BA ∧ gi{<g/gi{<g/gi{<g/gi{<g/!!!!
!
3:/!3:/!3:/!3:/! qpqp ∨¬≡→ g<G!slielieju!h{<jh!fqXUg/g<G!slielieju!h{<jh!fqXUg/g<G!slielieju!h{<jh!fqXUg/g<G!slielieju!h{<jh!fqXUg/!!!!

41/!41/!41/!41/! ( )( )( )xzzyyxU −−−= weqz<!weqz<!weqz<!weqz<! 0=++ zyx UUU we!fqXUg/we!fqXUg/we!fqXUg/we!fqXUg/!!!!

!!!!

hGkq!hGkq!hGkq!hGkq!–!!!!----))))7x3=21) 
wjuObEl<!8!uqeig<gTg<G!uqjmbtq/!uqei!w{<!51!gm<mib!uqei!NGl<wjuObEl<!8!uqeig<gTg<G!uqjmbtq/!uqei!w{<!51!gm<mib!uqei!NGl<wjuObEl<!8!uqeig<gTg<G!uqjmbtq/!uqei!w{<!51!gm<mib!uqei!NGl<wjuObEl<!8!uqeig<gTg<G!uqjmbtq/!uqei!w{<!51!gm<mib!uqei!NGl<!!!!

!!!!

42/!42/!42/!42/! ( ) [ ]2,2,233 −∈+−= xxxxf wEl<!sii<hqx<G!zig<viR<sqbqe<!svisiq!!wEl<!sii<hqx<G!zig<viR<sqbqe<!svisiq!!wEl<!sii<hqx<G!zig<viR<sqbqe<!svisiq!!wEl<!sii<hqx<G!zig<viR<sqbqe<!svisiq!!!!!!

!!!!!!!!!!!!lkqh<Hlkqh<Hlkqh<Hlkqh<Hk<Okx<xk<jkh<!hbe<hMk<kq!k<Okx<xk<jkh<!hbe<hMk<kq!k<Okx<xk<jkh<!hbe<hMk<kq!k<Okx<xk<jkh<!hbe<hMk<kq! x e<!lkqh<Hgjtg<!gi{<g/e<!lkqh<Hgjtg<!gi{<g/e<!lkqh<Hgjtg<!gi{<g/e<!lkqh<Hgjtg<!gi{<g/!!!!

43/!43/!43/!43/! ( ) 1,1 ≥+= xxxf wEl<!sii<hqx<G!Ofiqbz<!Okivib!lkqh<jh!wEl<!sii<hqx<G!Ofiqbz<!Okivib!lkqh<jh!wEl<!sii<hqx<G!Ofiqbz<!Okivib!lkqh<jh!wEl<!sii<hqx<G!Ofiqbz<!Okivib!lkqh<jh! 30 =x z<!gi{<g/z<!gi{<g/z<!gi{<g/z<!gi{<g/!!!!

!!!!!!!!!!!!-jkh<!hbe<hMk<kq!-jkh<!hbe<hMk<kq!-jkh<!hbe<hMk<kq!-jkh<!hbe<hMk<kq! ( )2.3f !!!!jb!lkqh<hqMg/jb!lkqh<hqMg/jb!lkqh<hqMg/jb!lkqh<hqMg/!!!!

44/!21!os/lQ!hg<g!ntU!ogi{<m!yV!ge!sKvk<kqe<!hg<gr<gTg<G!1/3!os/lQ!44/!21!os/lQ!hg<g!ntU!ogi{<m!yV!ge!sKvk<kqe<!hg<gr<gTg<G!1/3!os/lQ!44/!21!os/lQ!hg<g!ntU!ogi{<m!yV!ge!sKvk<kqe<!hg<gr<gTg<G!1/3!os/lQ!44/!21!os/lQ!hg<g!ntU!ogi{<m!yV!ge!sKvk<kqe<!hg<gr<gTg<G!1/3!os/lQ!!!!!!!!!
!!!!!!!!!!!!gek<kqx<G!uv<{l<!H,sh<hMgqxK/!ujgbQMgjt!hbe<hMk<kq!nf<k!ge!sKvk<kqe<!gek<kqx<G!uv<{l<!H,sh<hMgqxK/!ujgbQMgjt!hbe<hMk<kq!nf<k!ge!sKvk<kqe<!gek<kqx<G!uv<{l<!H,sh<hMgqxK/!ujgbQMgjt!hbe<hMk<kq!nf<k!ge!sKvk<kqe<!gek<kqx<G!uv<{l<!H,sh<hMgqxK/!ujgbQMgjt!hbe<hMk<kq!nf<k!ge!sKvk<kqe<!!!!!!!!!
!!!!!!!!!!!!uv<{h<!H,s<sqx<G!Okiviblig!wk<kje!ge!ouv<{h<!H,s<sqx<G!Okiviblig!wk<kje!ge!ouv<{h<!H,s<sqx<G!Okiviblig!wk<kje!ge!ouv<{h<!H,s<sqx<G!Okiviblig!wk<kje!ge!os/lQ!ntuqx<G!uv<{l<!hbe<hMk<kh<s/lQ!ntuqx<G!uv<{l<!hbe<hMk<kh<s/lQ!ntuqx<G!uv<{l<!hbe<hMk<kh<s/lQ!ntuqx<G!uv<{l<!hbe<hMk<kh<hm<mKhm<mKhm<mKhm<mK!!!!!!!!
!!!!!!!!!!!!weg<!gi{<g/!OlZl<!Kz<zqblig!wu<weg<!gi{<g/!OlZl<!Kz<zqblig!wu<weg<!gi{<g/!OlZl<!Kz<zqblig!wu<weg<!gi{<g/!OlZl<!Kz<zqblig!wu<utU!uv<{l<!!hbe<hMk<kh<hm<mK!we<hjkBl<!!utU!uv<{l<!!hbe<hMk<kh<hm<mK!we<hjkBl<!!utU!uv<{l<!!hbe<hMk<kh<hm<mK!we<hjkBl<!!utU!uv<{l<!!hbe<hMk<kh<hm<mK!we<hjkBl<!!!!!!
!!!!!!!!!!!!gi{<g/gi{<g/gi{<g/gi{<g/!!!!

45/!45/!45/!45/!lkqh<hqMg!lkqh<hqMg!lkqh<hqMg!lkqh<hqMg!
( )

dx
x

xx
∫ +

−−1

0
2

11

1

tantan3sin
!!!!

46/!kQi<g<g!46/!kQi<g<g!46/!kQi<g<g!46/!kQi<g<g! xecxxy
dx

dy 22 cos3cot2 =+ !!!!

!!!!
!!!!
!!!!
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47/!uqeicg<G!21lQ!Ougk<kqz<!-br<Gl<!yV!lqe<uqjsh<!hmgqe<!-bf<kqvl<!!fqXk<kh<47/!uqeicg<G!21lQ!Ougk<kqz<!-br<Gl<!yV!lqe<uqjsh<!hmgqe<!-bf<kqvl<!!fqXk<kh<47/!uqeicg<G!21lQ!Ougk<kqz<!-br<Gl<!yV!lqe<uqjsh<!hmgqe<!-bf<kqvl<!!fqXk<kh<47/!uqeicg<G!21lQ!Ougk<kqz<!-br<Gl<!yV!lqe<uqjsh<!hmgqe<!-bf<kqvl<!!fqXk<kh<!!!!!!!!!!!!
!!!!!!!!!!!!hMgqxK/!nke<!hqe<ev<!WOkEl<!yV!Ofvk<kqz<!)-bf<kqvl<!fqXk<kh<hm<m!!hqxG*!lqe<!hMgqxK/!nke<!hqe<ev<!WOkEl<!yV!Ofvk<kqz<!)-bf<kqvl<!fqXk<kh<hm<m!!hqxG*!lqe<!hMgqxK/!nke<!hqe<ev<!WOkEl<!yV!Ofvk<kqz<!)-bf<kqvl<!fqXk<kh<hm<m!!hqxG*!lqe<!hMgqxK/!nke<!hqe<ev<!WOkEl<!yV!Ofvk<kqz<!)-bf<kqvl<!fqXk<kh<hm<m!!hqxG*!lqe<!!!!!!!!!
!!!!!!!!!!!!uqjsh<!hmgqe<!Ougl<!GjxBl<!uQklieK!uqjsh<!hmgqe<!Ougl<!GjxBl<!uQklieK!uqjsh<!hmgqe<!Ougl<!GjxBl<!uQklieK!uqjsh<!hmgqe<!Ougl<!GjxBl<!uQklieK!nf<Ofvk<kqz<!nke<!!kqjsOugk<kqx<G!!nf<Ofvk<kqz<!nke<!!kqjsOugk<kqx<G!!nf<Ofvk<kqz<!nke<!!kqjsOugk<kqx<G!!nf<Ofvk<kqz<!nke<!!kqjsOugk<kqx<G!!!!!!
!!!!!!!!!!!!sllig!dt<tK!weg<!ogiMg<gh<hm<Mt<tK/!-bf<kqvl<!!fqXk<kh<hm<m!3!!!sllig!dt<tK!weg<!ogiMg<gh<hm<Mt<tK/!-bf<kqvl<!!fqXk<kh<hm<m!3!!!sllig!dt<tK!weg<!ogiMg<gh<hm<Mt<tK/!-bf<kqvl<!!fqXk<kh<hm<m!3!!!sllig!dt<tK!weg<!ogiMg<gh<hm<Mt<tK/!-bf<kqvl<!!fqXk<kh<hm<m!3!!!!!!!
!!!!!!!!!!!!uqeicgTg<Gh<!hqxG!uqjsh<hmgqe<!kuqeicgTg<Gh<!hqxG!uqjsh<hmgqe<!kuqeicgTg<Gh<!hqxG!uqjsh<hmgqe<!kuqeicgTg<Gh<!hqxG!uqjsh<hmgqe<!kqjsOugl<!gi{<g/qjsOugl<!gi{<g/qjsOugl<!gi{<g/qjsOugl<!gi{<g/!!!!

48/!-V!fi{br<gt<!yV!Ljx!S{<mh<hMgqe<xe/!48/!-V!fi{br<gt<!yV!Ljx!S{<mh<hMgqe<xe/!48/!-V!fi{br<gt<!yV!Ljx!S{<mh<hMgqe<xe/!48/!-V!fi{br<gt<!yV!Ljx!S{<mh<hMgqe<xe/! X we<hK!H,g<gtqe<!w{<{qg<jgjb!!we<hK!H,g<gtqe<!w{<{qg<jgjb!!we<hK!H,g<gtqe<!w{<{qg<jgjb!!we<hK!H,g<gtqe<!w{<{qg<jgjb!!!!!!
!!!!!!!!!!!!Gxqk<kiz<!Gxqk<kiz<!Gxqk<kiz<!Gxqk<kiz<!(i) %Xoutqjb!wPKg/!%Xoutqjb!wPKg/!%Xoutqjb!wPKg/!%Xoutqjb!wPKg/!(ii) 2!e<!Ofi<liX!hql<hk<jkg<!gi{<g/!2!e<!Ofi<liX!hql<hk<jkg<!gi{<g/!2!e<!Ofi<liX!hql<hk<jkg<!gi{<g/!2!e<!Ofi<liX!hql<hk<jkg<!gi{<g/!!!!!
!!!!!!!!!!!!(iii) sluib<h<H!lixqbqe<!lkqh<Hgt<!lx<Xl<!Ofi<liX!hql<hr<gtqz<!dt<t!dXh<Hgtqe<!sluib<h<H!lixqbqe<!lkqh<Hgt<!lx<Xl<!Ofi<liX!hql<hr<gtqz<!dt<t!dXh<Hgtqe<!sluib<h<H!lixqbqe<!lkqh<Hgt<!lx<Xl<!Ofi<liX!hql<hr<gtqz<!dt<t!dXh<Hgtqe<!sluib<h<H!lixqbqe<!lkqh<Hgt<!lx<Xl<!Ofi<liX!hql<hr<gtqz<!dt<t!dXh<Hgtqe<! 
!!!!!!!!!!!!w{<{qg<jgjbg<!gi{<g/w{<{qg<jgjbg<!gi{<g/w{<{qg<jgjbg<!gi{<g/w{<{qg<jgjbg<!gi{<g/!!!!
!!!!

49/!49/!49/!49/! ( )


 ≥

=
−

otherwise

xfore
xf

x

0

0λλ
!!!!wEl<!fqgp<kgU!nmi<k<kq!sii<H!dt<t!yV!sluib<h<H!!wEl<!fqgp<kgU!nmi<k<kq!sii<H!dt<t!yV!sluib<h<H!!wEl<!fqgp<kgU!nmi<k<kq!sii<H!dt<t!yV!sluib<h<H!!wEl<!fqgp<kgU!nmi<k<kq!sii<H!dt<t!yV!sluib<h<H!!!!!!

!!!!!!!!!!!!!!!!lixq!lixq!lixq!lixq! X g<G!svisiq!lx<Xl<!hvux<hc!gi{<g/g<G!svisiq!lx<Xl<!hvux<hc!gi{<g/g<G!svisiq!lx<Xl<!hvux<hc!gi{<g/g<G!svisiq!lx<Xl<!hvux<hc!gi{<g/!!!!
!

4:/!4:/!4:/!4:/!∗we<x!Yv<!=VXh<Hs<!osbzq!we<x!Yv<!=VXh<Hs<!osbzq!we<x!Yv<!=VXh<Hs<!osbzq!we<x!Yv<!=VXh<Hs<!osbzq!Q e<!lQK!hqe<uVliX!ujvbXg<gh<hMgqxK!-f<k!e<!lQK!hqe<uVliX!ujvbXg<gh<hMgqxK!-f<k!e<!lQK!hqe<uVliX!ujvbXg<gh<hMgqxK!-f<k!e<!lQK!hqe<uVliX!ujvbXg<gh<hMgqxK!-f<k!∗!!!!!!!!

!!!!!!!!!!!!!!!!NeK!njmUh<!h{<HNeK!njmUh<!h{<HNeK!njmUh<!h{<HNeK!njmUh<!h{<H,!!!!hiqlix<Xh<!h{<Hhiqlix<Xh<!h{<Hhiqlix<Xh<!h{<Hhiqlix<Xh<!h{<H,!!!!Osi<h<Hh<!h{<H!Ngqbux<jx!fqjxU!!Osi<h<Hh<!h{<H!Ngqbux<jx!fqjxU!!Osi<h<Hh<!h{<H!Ngqbux<jx!fqjxU!!Osi<h<Hh<!h{<H!Ngqbux<jx!fqjxU!!!!!!

!!!!!!!!!!!!!!!!osb<gqxki!wes<!Osikqg<g/!osb<gqxki!wes<!Osikqg<g/!osb<gqxki!wes<!Osikqg<g/!osb<gqxki!wes<!Osikqg<g/! Qbababa ∈+=∗ ,,2/)( !!!!

51/!51/!51/!51/! ba
b

y

a

x >=+ ,1
2

2

2

2

we<x!njmhMl<!nvr<gk<kqe<!hvh<hqje!Gx<xs<js!ohiVk<K!!we<x!njmhMl<!nvr<gk<kqe<!hvh<hqje!Gx<xs<js!ohiVk<K!!we<x!njmhMl<!nvr<gk<kqe<!hvh<hqje!Gx<xs<js!ohiVk<K!!we<x!njmhMl<!nvr<gk<kqe<!hvh<hqje!Gx<xs<js!ohiVk<K!!!!!!

!!!!!!!!!!!!!!!!Spx<xqeiz<!dVuiGl<!kqmh<ohiVtqe<!gentjug<!gi{<g/Spx<xqeiz<!dVuiGl<!kqmh<ohiVtqe<!gentjug<!gi{<g/Spx<xqeiz<!dVuiGl<!kqmh<ohiVtqe<!gentjug<!gi{<g/Spx<xqeiz<!dVuiGl<!kqmh<ohiVtqe<!gentjug<!gi{<g/!!!!
!!!!

! hGkq!hGkq!hGkq!hGkq!–!!!!====))))7x5=35) 
njek<K!uqeig<gTg<Gl<!uqjmbtqnjek<K!uqeig<gTg<Gl<!uqjmbtqnjek<K!uqeig<gTg<Gl<!uqjmbtqnjek<K!uqeig<gTg<Gl<!uqjmbtq!!!!

!!!!
52/!n*!yV!Gtk<kqz<!uqPf<k!gz<zqeiz<!ohiK!jlb!um<mr<gtqe<!ucuk<kqz<!!52/!n*!yV!Gtk<kqz<!uqPf<k!gz<zqeiz<!ohiK!jlb!um<mr<gtqe<!ucuk<kqz<!!52/!n*!yV!Gtk<kqz<!uqPf<k!gz<zqeiz<!ohiK!jlb!um<mr<gtqe<!ucuk<kqz<!!52/!n*!yV!Gtk<kqz<!uqPf<k!gz<zqeiz<!ohiK!jlb!um<mr<gtqe<!ucuk<kqz<!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!sqx<xjzgt<!!Wx<hMgqxK/!outqh<Hx!sqx<xjzbqe<!Nvl<!sqx<xjzgt<!!Wx<hMgqxK/!outqh<Hx!sqx<xjzbqe<!Nvl<!sqx<xjzgt<!!Wx<hMgqxK/!outqh<Hx!sqx<xjzbqe<!Nvl<!sqx<xjzgt<!!Wx<hMgqxK/!outqh<Hx!sqx<xjzbqe<!Nvl<!r uqeicg<G!3!os/lQ!!uqeicg<G!3!os/lQ!!uqeicg<G!3!os/lQ!!uqeicg<G!3!os/lQ!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!uQkl<!nkqgvqg<gqxK/!!Nvl<!6!os/lQ!wEl<!OhiK!gzr<Gl<!fQiqe<!hvh<htU!!uQkl<!nkqgvqg<gqxK/!!Nvl<!6!os/lQ!wEl<!OhiK!gzr<Gl<!fQiqe<!hvh<htU!!uQkl<!nkqgvqg<gqxK/!!Nvl<!6!os/lQ!wEl<!OhiK!gzr<Gl<!fQiqe<!hvh<htU!!uQkl<!nkqgvqg<gqxK/!!Nvl<!6!os/lQ!wEl<!OhiK!gzr<Gl<!fQiqe<!hvh<htU!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!liXuQkl<!we<e@liXuQkl<!we<e@liXuQkl<!we<e@liXuQkl<!we<e@!!!!

nz<zKnz<zKnz<zKnz<zK!!!!
!!!!

!!!!!!!!!!!!N*!yV!w0G!Njz!yV!fijtg<G!Gjxf<k!kv!w0G!N*!yV!w0G!Njz!yV!fijtg<G!Gjxf<k!kv!w0G!N*!yV!w0G!Njz!yV!fijtg<G!Gjxf<k!kv!w0G!N*!yV!w0G!Njz!yV!fijtg<G!Gjxf<k!kv!w0G! x me<El<!lx<Xl<!dbv<!kv!!me<El<!lx<Xl<!dbv<!kv!!me<El<!lx<Xl<!dbv<!kv!!me<El<!lx<Xl<!dbv<!kv!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!w0G!w0G!w0G!w0G! y me<El<!dx<hk<kq!osb<Bl<!kqxe<!ogi{<mK/!-r<G!!me<El<!dx<hk<kq!osb<Bl<!kqxe<!ogi{<mK/!-r<G!!me<El<!dx<hk<kq!osb<Bl<!kqxe<!ogi{<mK/!-r<G!!me<El<!dx<hk<kq!osb<Bl<!kqxe<!ogi{<mK/!-r<G!! xxy −−= 10/540   
        !!!!!!!!!!!!Gjxf<k!kv!w0gqe<!sf<jk!uqjz!dbi<kv!w0gqe<!sf<jk!uqjzbqz<!hikq!we<xiz<!!Gjxf<k!kv!w0gqe<!sf<jk!uqjz!dbi<kv!w0gqe<!sf<jk!uqjzbqz<!hikq!we<xiz<!!Gjxf<k!kv!w0gqe<!sf<jk!uqjz!dbi<kv!w0gqe<!sf<jk!uqjzbqz<!hikq!we<xiz<!!Gjxf<k!kv!w0gqe<!sf<jk!uqjz!dbi<kv!w0gqe<!sf<jk!uqjzbqz<!hikq!we<xiz<!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!nkqg!h{!uvjuh<!ohXukx<G!Gjxf<k!kv!w0G!lx<xl<!dbv<kv!w0G!!!!nkqg!h{!uvjuh<!ohXukx<G!Gjxf<k!kv!w0G!lx<xl<!dbv<kv!w0G!!!!nkqg!h{!uvjuh<!ohXukx<G!Gjxf<k!kv!w0G!lx<xl<!dbv<kv!w0G!!!!nkqg!h{!uvjuh<!ohXukx<G!Gjxf<k!kv!w0G!lx<xl<!dbv<kv!w0G!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!Ngqbux<xqe<!dx<hk<kqgt<!we<euig!-Vg<g!Ou{<Ml<@Ngqbux<xqe<!dx<hk<kqgt<!we<euig!-Vg<g!Ou{<Ml<@Ngqbux<xqe<!dx<hk<kqgt<!we<euig!-Vg<g!Ou{<Ml<@Ngqbux<xqe<!dx<hk<kqgt<!we<euig!-Vg<g!Ou{<Ml<@!!!!
!

53/!53/!53/!53/!n*!n*!n*!n*! ( ) RvuvuzuvyvuxzxyzxyzyxW ∈+==−=++= ,,,,,,, weqz<!!weqz<!!weqz<!!weqz<!!!!!!

!!!!!!!!!!!!!!!!!!!!
v

W

u

W

∂
∂

∂
∂

, !!!!gi{<g!lx<Xl<!gi{<g!lx<Xl<!gi{<g!lx<Xl<!gi{<g!lx<Xl<! 






 1,
2

1
z<!nux<xqe<!lkqh<jhg<!gi{<g/z<!nux<xqe<!lkqh<jhg<!gi{<g/z<!nux<xqe<!lkqh<jhg<!gi{<g/z<!nux<xqe<!lkqh<jhg<!gi{<g/!!!!

nz<zKnz<zKnz<zKnz<zK!!!!

!!!!!!!!!!!!N*!N*!N*!N*! 








−
+= −

yx

yx
u

33
1tan weqz<!weqz<!weqz<!weqz<! u

y

u
y

x

u
x 2sin=

∂
∂+

∂
∂

we!fq'hqg<g/we!fq'hqg<g/we!fq'hqg<g/we!fq'hqg<g/!!!!

54/!n*!54/!n*!54/!n*!54/!n*! ( )∫ −
2

1

2 14 dxx we<x!okijgbQm<jm!%m<mzqe<!wz<jzgtig!g{g<gqMg/we<x!okijgbQm<jm!%m<mzqe<!wz<jzgtig!g{g<gqMg/we<x!okijgbQm<jm!%m<mzqe<!wz<jzgtig!g{g<gqMg/we<x!okijgbQm<jm!%m<mzqe<!wz<jzgtig!g{g<gqMg/!!!!

!!!!!!!!nz<zKnz<zKnz<zKnz<zK!!!!

!!!!!!!!!!!!N*!N*!N*!N*!
222 ayx =+ we<x!um<mk<kqz<!dt<t!nvr<gk<kqe<!hvh<jh!we<x!um<mk<kqz<!dt<t!nvr<gk<kqe<!hvh<jh!we<x!um<mk<kqz<!dt<t!nvr<gk<kqe<!hvh<jh!we<x!um<mk<kqz<!dt<t!nvr<gk<kqe<!hvh<jh! hx = we<x!OgiM!!we<x!OgiM!!we<x!OgiM!!we<x!OgiM!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!-V!hGkqgtig!hqiqg<gqe<xK!weqz<!sqxqb!hGkqbqe<!hvh<jhg<!gi{<g/-V!hGkqgtig!hqiqg<gqe<xK!weqz<!sqxqb!hGkqbqe<!hvh<jhg<!gi{<g/-V!hGkqgtig!hqiqg<gqe<xK!weqz<!sqxqb!hGkqbqe<!hvh<jhg<!gi{<g/-V!hGkqgtig!hqiqg<gqe<xK!weqz<!sqxqb!hGkqbqe<!hvh<jhg<!gi{<g/!!!!
!!!!
!!!!
!!!!
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55/!n*!yV!ujtujvbqe<!sib<U!55/!n*!yV!ujtujvbqe<!sib<U!55/!n*!yV!ujtujvbqe<!sib<U!55/!n*!yV!ujtujvbqe<!sib<U! xxy +− 2/1 NGl</!ujtujv!NGl</!ujtujv!NGl</!ujtujv!NGl</!ujtujv! ( )0,1 wEl<!Ht<tq!!wEl<!Ht<tq!!wEl<!Ht<tq!!wEl<!Ht<tq!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!upqs<!osz<Zoleqz<!nke<!sle<him<jmg<!gi{<g/upqs<!osz<Zoleqz<!nke<!sle<him<jmg<!gi{<g/upqs<!osz<Zoleqz<!nke<!sle<him<jmg<!gi{<g/upqs<!osz<Zoleqz<!nke<!sle<him<jmg<!gi{<g/!!!!
!!!!

nz<zK!nz<zK!nz<zK!nz<zK!!!!!
!!!!

!!!!!!!!!!!!N*!N*!N*!N*! ( ) xydxdyyx =+ 22 , ( ) 11 =y lx<Xl<!lx<Xl<!lx<Xl<!lx<Xl<! ( ) exy =0 weg<!ogiMg<gh<hm<Mt<tK/!weg<!ogiMg<gh<hm<Mt<tK/!weg<!ogiMg<gh<hm<Mt<tK/!weg<!ogiMg<gh<hm<Mt<tK/!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!! 0x e<!lkqh<jhg<!gi{<g/e<!lkqh<jhg<!gi{<g/e<!lkqh<jhg<!gi{<g/e<!lkqh<jhg<!gi{<g/!!!!

!!!!

56/!n*!56/!n*!56/!n*!56/!n*! ( )


 <<

=
otherwise

xCx
xf

,0

41,2

wEl<!sii<H!yV!nmi<k<kq!sii<H!weqz<!lixqzq!wEl<!sii<H!yV!nmi<k<kq!sii<H!weqz<!lixqzq!wEl<!sii<H!yV!nmi<k<kq!sii<H!weqz<!lixqzq!wEl<!sii<H!yV!nmi<k<kq!sii<H!weqz<!lixqzq!C !!!!e<!!e<!!e<!!e<!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!lkqh<jhg<!gi{<g/!OlZl<!lkqh<jhg<!gi{<g/!OlZl<!lkqh<jhg<!gi{<g/!OlZl<!lkqh<jhg<!gi{<g/!OlZl<!(i) ( )5.35.1 << XP    (ii) ( )2≤XP     (iii) ( )XP <3 !!!!

!Ngqbux<jxg<!gi{<g/Ngqbux<jxg<!gi{<g/Ngqbux<jxg<!gi{<g/Ngqbux<jxg<!gi{<g/!!!!
nz<zK!nz<zK!nz<zK!nz<zK!!!!!

!!!!

!!!!!!!!!!!!N*!N*!N*!N*!ABC GPll<!kbiiqg<Gl<!ohiVm<gtqz<!svisiqbig!GPll<!kbiiqg<Gl<!ohiVm<gtqz<!svisiqbig!GPll<!kbiiqg<Gl<!ohiVm<gtqz<!svisiqbig!GPll<!kbiiqg<Gl<!ohiVm<gtqz<!svisiqbig! %20 ohiVm<gt<!GjxhiMt<tju!!ohiVm<gt<!GjxhiMt<tju!!ohiVm<gt<!GjxhiMt<tju!!ohiVm<gt<!GjxhiMt<tju!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!weg<!g{<mxqbh<hm<mK/!sluib<h<H!Ljxbqz<weg<!g{<mxqbh<hm<mK/!sluib<h<H!Ljxbqz<weg<!g{<mxqbh<hm<mK/!sluib<h<H!Ljxbqz<weg<!g{<mxqbh<hm<mK/!sluib<h<H!Ljxbqz<!!!!7!ohiVm<gt<!Okv<f<okMg<gh<hMgqxK/!!7!ohiVm<gt<!Okv<f<okMg<gh<hMgqxK/!!7!ohiVm<gt<!Okv<f<okMg<gh<hMgqxK/!!7!ohiVm<gt<!Okv<f<okMg<gh<hMgqxK/!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!OlZl<!GjxhiMt<t!ohiVm<gtqe<!w{<{qg<jgjb!OlZl<!GjxhiMt<t!ohiVm<gtqe<!w{<{qg<jgjb!OlZl<!GjxhiMt<t!ohiVm<gtqe<!w{<{qg<jgjb!OlZl<!GjxhiMt<t!ohiVm<gtqe<!w{<{qg<jgjb! X Gxqk<kiz<!Gxqk<kiz<!Gxqk<kiz<!Gxqk<kiz<!(i) -V!ohiVm<gt<!!-V!ohiVm<gt<!!-V!ohiVm<gt<!!-V!ohiVm<gt<!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!GjxhiMt<tju!GjxhiMt<tju!GjxhiMt<tju!GjxhiMt<tju!(ii) nkqghm<sl<!yV!ohiVt<!GjxhiMt<tK!nkqghm<sl<!yV!ohiVt<!GjxhiMt<tK!nkqghm<sl<!yV!ohiVt<!GjxhiMt<tK!nkqghm<sl<!yV!ohiVt<!GjxhiMt<tK!(iii) Gjxf<khm<sl<!Gjxf<khm<sl<!Gjxf<khm<sl<!Gjxf<khm<sl<!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!-V!ohiVm<gt<!GjxhiMt<tju!Ngqbux<xqx<gie!-V!ohiVm<gt<!GjxhiMt<tju!Ngqbux<xqx<gie!-V!ohiVm<gt<!GjxhiMt<tju!Ngqbux<xqx<gie!-V!ohiVm<gt<!GjxhiMt<tju!Ngqbux<xqx<gie!fqgp<kgU!gi{<g/fqgp<kgU!gi{<g/fqgp<kgU!gi{<g/fqgp<kgU!gi{<g/!!!!
!!!!

57/!n*!lm<M!22!Jh<!ohiVk<K!ws<sk<!okiGkqgtqe<!g{l<!57/!n*!lm<M!22!Jh<!ohiVk<K!ws<sk<!okiGkqgtqe<!g{l<!57/!n*!lm<M!22!Jh<!ohiVk<K!ws<sk<!okiGkqgtqe<!g{l<!57/!n*!lm<M!22!Jh<!ohiVk<K!ws<sk<!okiGkqgtqe<!g{l<!{ }10,9,8,7,6,5,4,3,2,1,0 !!!!

!!!!-e<!dm<g{l<!-e<!dm<g{l<!-e<!dm<g{l<!-e<!dm<g{l<! { }9,5,4,3,1=A !!!!e<!lQK!e<!lQK!e<!lQK!e<!lQK! 11× we<x!osbzqg<G!we<x!osbzqg<G!we<x!osbzqg<G!we<x!osbzqg<G!(i) njmUh<!!njmUh<!!njmUh<!!njmUh<!!!!!!

!!!!h{<H!h{<H!h{<H!h{<H!(ii) hiqlix<Xh<!h{<H!hiqlix<Xh<!h{<H!hiqlix<Xh<!h{<H!hiqlix<Xh<!h{<H!(iii) Osi<h<Hh<!h{<H!Osi<h<Hh<!h{<H!Osi<h<Hh<!h{<H!Osi<h<Hh<!h{<H!(iv) sleqh<!h{<H!sleqh<!h{<H!sleqh<!h{<H!sleqh<!h{<H!(v) wkqi<ljxh<!!wkqi<ljxh<!!wkqi<ljxh<!!wkqi<ljxh<!!!!!!
!!!!h{<H!Ngqbjugjts<!siqhii<g<g/h{<H!Ngqbjugjts<!siqhii<g<g/h{<H!Ngqbjugjts<!siqhii<g<g/h{<H!Ngqbjugjts<!siqhii<g<g/!!!!
!!!!

nz<zK!!nz<zK!!nz<zK!!nz<zK!!!!!!
!!!!

!!!!!!!!!!!!N*!N*!N*!N*! A  = { }1\Q we<g/!we<g/!we<g/!we<g/! Ae<!lQK!e<!lQK!e<!lQK!e<!lQK!∗hqe<uVliX!ujvbXg<gh<hMgqxKhqe<uVliX!ujvbXg<gh<hMgqxKhqe<uVliX!ujvbXg<gh<hMgqxKhqe<uVliX!ujvbXg<gh<hMgqxK!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!! xyyxyx −+=∗ ∗NeK!NeK!NeK!NeK! Ae<!lQK!njmUe<!lQK!njmUe<!lQK!njmUe<!lQK!njmU!!!!ohx<Xt<tki@!nu<uioxeqz<!ohx<Xt<tki@!nu<uioxeqz<!ohx<Xt<tki@!nu<uioxeqz<!ohx<Xt<tki@!nu<uioxeqz<!!!!!

!!!!!!!!!!!!!!!!!!!!!!!! Ae<!e<!e<!e<!!!!!lQK!lQK!lQK!lQK!∗NeK!!hiqlix<X!uqkqNeK!!hiqlix<X!uqkqNeK!!hiqlix<X!uqkqNeK!!hiqlix<X!uqkq,!!!!Osi<h<H!uqkqOsi<h<H!uqkqOsi<h<H!uqkqOsi<h<H!uqkq,!!!!sleqh<h{<H!lx<Xl<!wkqi<ljxh<!sleqh<h{<H!lx<Xl<!wkqi<ljxh<!sleqh<h{<H!lx<Xl<!wkqi<ljxh<!sleqh<h{<H!lx<Xl<!wkqi<ljxh<!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!h{<Hgjth{<Hgjth{<Hgjth{<Hgjt!!!!fqjxU!osb<Bli!wes<!Osikqg<g/fqjxU!osb<Bli!wes<!Osikqg<g/fqjxU!osb<Bli!wes<!Osikqg<g/fqjxU!osb<Bli!wes<!Osikqg<g/!!!!

!!!!

58/!n*!58/!n*!58/!n*!58/!n*! ( ) 1634 23 +−+= xxxxf we<x!sii<hqx<G!Yvqbz<H!-jmoutqgtwe<x!sii<hqx<G!Yvqbz<H!-jmoutqgtwe<x!sii<hqx<G!Yvqbz<H!-jmoutqgtwe<x!sii<hqx<G!Yvqbz<H!-jmoutqgt, <!-mR<sii<f<k!!<!-mR<sii<f<k!!<!-mR<sii<f<k!!<!-mR<sii<f<k!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!nXkq!lkqh<Hgt<nXkq!lkqh<Hgt<nXkq!lkqh<Hgt<nXkq!lkqh<Hgt<,!!!!GpqU!-jmoutqgt<!lx<Xl<!ujtUlix<xh<!Ht<tqgjtg<!!GpqU!-jmoutqgt<!lx<Xl<!ujtUlix<xh<!Ht<tqgjtg<!!GpqU!-jmoutqgt<!lx<Xl<!ujtUlix<xh<!Ht<tqgjtg<!!GpqU!-jmoutqgt<!lx<Xl<!ujtUlix<xh<!Ht<tqgjtg<!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!gi{<g/gi{<g/gi{<g/gi{<g/!!!!

nz<zK!!nz<zK!!nz<zK!!nz<zK!!!!!!
!!!!

!!!!!!!!!!!!N*!yV!likqiqbqz<!gi{h<hMl<!gkqvqbg<g!n[g<gVg<gt<!sqjkUXl<!uQklieK!N*!yV!likqiqbqz<!gi{h<hMl<!gkqvqbg<g!n[g<gVg<gt<!sqjkUXl<!uQklieK!N*!yV!likqiqbqz<!gi{h<hMl<!gkqvqbg<g!n[g<gVg<gt<!sqjkUXl<!uQklieK!N*!yV!likqiqbqz<!gi{h<hMl<!gkqvqbg<g!n[g<gVg<gt<!sqjkUXl<!uQklieK!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!nf<Ofvk<kqz<!nf<k!likqvqbqz<!gi{h<hMl<!n[g<gVg<gtqe<!w{<{qg<jgg<G!nf<Ofvk<kqz<!nf<k!likqvqbqz<!gi{h<hMl<!n[g<gVg<gtqe<!w{<{qg<jgg<G!nf<Ofvk<kqz<!nf<k!likqvqbqz<!gi{h<hMl<!n[g<gVg<gtqe<!w{<{qg<jgg<G!nf<Ofvk<kqz<!nf<k!likqvqbqz<!gi{h<hMl<!n[g<gVg<gtqe<!w{<{qg<jgg<G!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!uqgqklig!njlf<Kt<tK/!211!N{<M!giz!-jmoutqbqz<!yV!likqvqbqz<!uqgqklig!njlf<Kt<tK/!211!N{<M!giz!-jmoutqbqz<!yV!likqvqbqz<!uqgqklig!njlf<Kt<tK/!211!N{<M!giz!-jmoutqbqz<!yV!likqvqbqz<!uqgqklig!njlf<Kt<tK/!211!N{<M!giz!-jmoutqbqz<!yV!likqvqbqz<!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!Nvl<hk<kqz<!gi{h<hMl<!gkqiqbg<g!n[g<gVg<gtqe<!w{<{qg<jgbqz<!Nvl<hk<kqz<!gi{h<hMl<!gkqiqbg<g!n[g<gVg<gtqe<!w{<{qg<jgbqz<!Nvl<hk<kqz<!gi{h<hMl<!gkqiqbg<g!n[g<gVg<gtqe<!w{<{qg<jgbqz<!Nvl<hk<kqz<!gi{h<hMl<!gkqiqbg<g!n[g<gVg<gtqe<!w{<{qg<jgbqz<! %10 !!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!sqjkUXgqxK/!2111!N{<Mgt<!Lcuqz<!Nvl<hk<kqz<!gi{h<hM<l<!sqjkUXgqxK/!2111!N{<Mgt<!Lcuqz<!Nvl<hk<kqz<!gi{h<hM<l<!sqjkUXgqxK/!2111!N{<Mgt<!Lcuqz<!Nvl<hk<kqz<!gi{h<hM<l<!sqjkUXgqxK/!2111!N{<Mgt<!Lcuqz<!Nvl<hk<kqz<!gi{h<hM<l<!gkqvqbg<g!!gkqvqbg<g!!gkqvqbg<g!!gkqvqbg<g!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!n[g<gVg<gtqe<!w{<{qg<jgbqz<!wu<utU!lQklqVg<Gl<@n[g<gVg<gtqe<!w{<{qg<jgbqz<!wu<utU!lQklqVg<Gl<@n[g<gVg<gtqe<!w{<{qg<jgbqz<!wu<utU!lQklqVg<Gl<@n[g<gVg<gtqe<!w{<{qg<jgbqz<!wu<utU!lQklqVg<Gl<@!!!!
!!!!
!!!!
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