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7!I L,0N<& '( ?,(O;P)</+ '( 3+6 5× 103 ( 3=6 5× 104 +4&>%,+> '( X! )%

7!J \,/4(/,+> 500 +4&>%,+> '+ >(O;P)</+ x(i)
&=%/'+> 5(-+ '/>%,/=;/9:&

5,&5&>%+ 3+6 h1 ( 3=6 h2! $'

7!M .(%&, +-(+%2,/& 34+5+ '( Ω 5+,+ R
3
6! $'

7!"D ]()>/'+'( '( 5,&=+=/-/'+'( L+;>>/+)+! $#

7!"" G/>%&B,+4+ 5+,+ ;4+ '/>%,/=;/9:& '( 5,&=+=/-/'+'( '( ;4 1(%&,

+-(+%2,/& '( ';+> '/4()>S(> 3+6 104 ( 3=6 106 +4&>%,+>! $(

@!" U/>%(4+ 4+>>+H4&-+H+4&,%(<('&, >;=4(%/'& + ;4+ ?&,9+ (>%&<0>H

%/<+ F (t)! $)

@! 8(5,(>()%+9S(> '+ ?;)9:& '()>/'+'( (>5(<%,+-! !#
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 !" #$%&$'$()*+,- .*/ 0- $'%$1)&- 0$ 23 &240- 5&*(1- SX(ω) = S0 $

.5/ 0$ 23* &$*678*+,- 0- %&-1$''- $')-19')71- X(t) *- 6-(:- 0-

)$3%-!  !

 ! #$%&$'$()*+,- 0- $'%$1)&- 0$ 23 &240- 5&*(1- SX(ω) = S0

'253$)70- ; 23 <6)&- %*''* 5*7=* 1-3 >&$?2@(17* 0$ 1-&)$ ωc!  "

 !A #$*678*+,- *- 6-(:- 0- )$3%- 0$ 23 &240- 5&*(1- '7326*0- * %*&)7&

0* >2(+,- 0$('70*0$ 0$ %&-5*57670*0$B .*/ 2(7>-&3$ .5/ (-&3*6!  #

 !C D')73*)7E* 0* >2(+,- 0$('70*0$ $'%$1)&*6 0$ &240- 5&*(1- '7326*0-

* %*&)7& 0* >2(+,- 0$('70*0$ 0$ %&-5*57670*0$B .*/ 2(7>-&3$ .5/

(-&3*6!  $

 !F #$%&$'$()*+,- 0* >2(+,- 73%26'-!  $

 !G HI07* µX %*&* E9&7-' E*6-&$' 0$ *3-&)$173$()- 0- '7')$3* ζ! $%

 !J %*&* E9&7-' E*6-&$' 0$ *3-&)$173$()- ζ! $"

 !KL M$('70*0$ $'%$1)&*6 0- >-&+*3$()- .&240- 5&*(1-/! $ 

 !KK M$('70*0$ $'%$1)&*6 0* &$'%-')* $3 0$'6-1*3$()- .>-&+* 3-0$6*0*

1-3- &240- 5&*(1-/! $ 

A!K N7')$3* 1-3 n :&*2' 0$ 675$&0*0$! $&

A!O N7')$3* 3*''*P3-6*P*3-&)$1$0-& 1-3 O :&*2' 0$ 675$&0*0$! & 

A!" M$('70*0$ D'%$1)&*6 0$ SX1X1
$ SX2X2

P HI)-0- 0* #$'%-')* *-

Q3%26'- &$

A! M$('70*0$ D'%$1)&*6 0$ SX1X1
$ SX2X2

P HI)-0- 0-' H-0-' R-&3*7''(%

C!K D=$3%6- 0$ S*&&* <=*P67E&$ '("

C!O N$+,- 0$ E7:* B >-&+*' 1-&)*()$' $ 3-3$()-'! '($

C!" #$%&$'$()*+,- :&9<1* 0*' >2(+T$' cosU cosh $ −1/ cosh ''(

C! D=$3%6- 0-34(7- 07E7070- $3 $6$3$()-' 67($*&$'B >2(+T$' 0$ 7()$&P

%-6*+,- %*&* -' (V'  $ A ''#

C!A W2(+T$' 5*'$ 67($*&$' (- '7')$3* 0$ 1--&0$(*0*' 6-1*6! ''#

C!C W2(+T$' 5*'$ ?2*0&9)71*' (- '7')$3* 0$ 1--&0$(*0*' 6-1*6! '' 

C!F D6$3$()- X$&37)7*(- 1-3 0-7' (V'! '' 

C!G W2(+T$' 5*'$ X$&37)7*(*'B $6$3$()- 1-3 0-7' (V'! ''&

C!J D6$3$()- X$&37)7*(- 1-3 )&@' (V'! '%(

C!KL W2(+T$' 5*'$ X$&37)7*(*'B $6$3$()- 1-3 )&@' (V'! '%%

C!KK Y2*)&- %&73$7&-' 3-0-' 0* E7:* $(:*')*0*P67E&$! '%)

C!KO Z%&-=73*+,- 0-' ?2*)&- %&73$7&-' 3-0-' 0* E7:* $(:*')*0*P67E&$

.WDH/ -5)70* 1-3 AL $6$3$()-' 0$ [$&37)$ 0$ O (V'! '%)

C!K" #7'$& 0$ %$&>2&*+,- 0$ 23* %6*)*>-&3* 0$ %$)&V6$-! '%$

C!K \*&&$:*3$()-' *%671*0-' (- &7'$& 0$ %$&>2&*+,-! '%&

C!KA #7'$&B 0$'6-1*3$()- *- 6-(:- 0- )$3%- %*&* x = L! '!%

C!KC #7'$&B 0$'6-1*3$()- *- 6-(:- 0- )$3%- %*&* x = L/2! '!%

C!KF #7'$&B &-)*+,- *- 6-(:- 0- )$3%- %*&* x = L! '!!

C!KG #7'$&B &-)*+,- *- 6-(:- 0- )$3%- %*&* x = L/2! '!!

C!KJ M$'6-1*3$()- 0* $=)&$370*0$ 0- &7'$& 1-('70$&*(0-P'$ *%$(*' 23

3-0- 0$ E75&*+,-! '!"

C!OL M$'6-1*3$()- 0* $=)&$370*0$ 0- &7'$& 1-('70$&*(0-P'$ 0-7' 3-0-'

0$ E75&*+,-! '!"

S!K M7*:&*3* 0- ]&-:&*3* M$'$(E-6E70-! '")
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 !"#$ %& #$'&($"

 !" #$%&'%( )( *+,-( )+ './ )010,2( +. *+3*+,+4-/52( 604$*0/ 3/*/

)010,(* ,+4)( './ 3(-74&0/ )+  !   

 ! 8(-74&0/, )+  +. *+3*+,+4-/52( )+&0./% 604$*0/!  !

 !9 :;-()( )/ <*/4,=(*./)/ >41+*,/ /3%0&/)( / /%?'./, )0,-*06'05@+,! !!

 !A B,-/-C,-0&/, )/, /.(,-*/, )+ X (6-0)/, 3+%( .;-()( )/ <*/4,=(*D

./)/ >41+*,/! !"

 !E B,-/-C,-0&/, )/, /.(,-*/, )+ X1 + X2 (6-0)/, 3+%( :;-()( )+ F(GD

:'%%+*! !#

9!" B,-0./-01/, )/ 1/*0H4&0/ )/ ='452( )+4,0)/)+ )+ 3*(6/60%0)/)+

?/../ Iα = 2 + β = 1J $$

9! +,-0./-01/, )+ .;)0/ + 1/*0H4&0/ )+ X &/%&'%/)/, / 3/*-0* )/,

/.(,-*/, ?+*/)/, &(. :#:# + &(. ( &(./4)(  !"#$% )(

 !"#!$! $%

9!9 B,-0./-01/, )+ mX + C! &!

K!" #(4)05@+, )+ &(4-(*4( + &(4L?'*/5@+, )+ 6/**/,! '($

K! #(4)05@+, )+ &(4-(*4( + &(4L?'*/5@+, )+ 10?/,! '(%

K!9 M'/)*/-'*/ N/',,0/4/O 1/%(*+, )+ ξ + w +. ='452( )( 4P.+*( )+

3(4-(, '-0%0Q/)(, 3/*/ / 04-+?*/52(! ' !

K!A R/%(*+, )+ 3/*H.+-*(, '-0%0Q/)(, 4/ ,0.'%/52( :S<TSFO 3*(?*/./

)+ +%+.+4-(, L40-(,! '!'

K!E U*+V'74&0/, W/-'*/0, )( *0,+* )+ 3+*='*/52( /,,(&0/)/, /(, A

3*0.+0*(, .()(, )+ 106*/52(! '!'

S!" 8*(?*/./, :S<TSF )( ,+?'4)( &/3C-'%(! '"(

S! 8*(?*/./, :S<TSF )( -+*&+0*( &/3C-'%(! '"'

S!9 8*(?*/./, :S<TSF )( V'/*-( &/3C-'%(! '" 

S!A 8*(?*/./, :S<TSF )( V'04-( &/3C-'%(! '"!

S!E 8*(?*/./, :S<TSF )( ,+G-( &/3C-'%(! '""

F!" #(**+,3(4)74&0/ +4-*+ )+,&*052( ?%(6/% + %(&/% 3/*/ +%+.+4-(,

X+*.0-0/4(, &(. )(0, 4Y,! '"&

F! #(**+,3(4)74&0/ +4-*+ )+,&*052( ?%(6/% + %(&/% 3/*/ +%+.+4-(,

X+*.0-0/4(, &(. -*7, 4Y,! '"&

F!9 #(**+,3(4)74&0/ +4-*+ 4'.+*/52( )(, ?*/', )+ %06+*)/)+ + /

4'.+*/52( ?%(6/% )(, 4Y, I+%+.+4-(, X+*.0-0/4(, &(. )(0, 4Y,J! '"#

F!A #(**+,3(4)74&0/ +4-*+ 4'.+*/52( )(, ?*/', )+ %06+*)/)+ + /

4'.+*/52( ?%(6/% )(, 4Y, I+%+.+4-(, X+*.0-0/4(, &(. -*7, 4Y,J! '"#
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