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DA/,J"6H (42-! ,-'-!-.- (/-$"' 1-C-*/"'&*B/A6 /&-1/->/#%/-$'B " 5-@&'

$AL&$'(&//- 5&/0'B $(-)$'(# (&)(*&' #/#*">#< M (&)(*&'+,-.&!&/'/-$'" /-!+

5"!-(-%/4& D#,'-!4 $-,!#L#6'$0 " (4N&A,#>#//4& C!-2*&54 /& (->/",#+

6'<

O('-!#5" 8EIF; 24*# C!&1*-@&/# /-!5"!-(,# /# C-*A%#&54) (&)(*&'+

,!-$$+$C&,'!H C->(-*06L#0 C-*A%#'B #5C*"'A1/-+%#$'-'/4) (&)(*&'+,!-$$+

$C&,'!H -'!#@#6L") !&#*B/4& $'#'"$'"%&$,"& $(0>" 5&@1A !01#5"<

M 1#//-) !#2-'& #('-!-5 "$C-*B>A&'$0 (&)(*&'+#/#*"> -'1&*B/4? !01-(

1#//4? " #/#*"> (&)(*&'+,!-$$+,-.&!&/'/-$'" " D#> 1(A? !01-( 1#//4?<  -+

*A%#&54& ( $C&,'!& (&)(*&'+,!-$$+,-.&!&/'/-$'" C"," -'!#@#6' 5-5&/'4

(!&5&/"H C!" ,-'-!4? %#$'-'4 1(A? !#$$5#'!"(#&54? DA/,J") $-(C#1#6'<

P Q'- $-(&!N&//- /& -20>#'&*B/- .-(-!"' - /#*"%"" !&#*B/-) $(0>" 5&@1A

!01#5"< R#$$5#'!"(#&54& !014 5-.A' 24'B 1#@& #2$-*6'/- /&>#("$"545"<

 ","H C-*A%#&54& C!" #/#*">& !&#*B/4? !01-( 1#//4? CA'S5 "$$*&1-(#/"0

"? $C&,'!# (&)(*&'+,!-$$+,-.&!&/'/-$'"H 5-.A' -,#>#'B$0 T$*A%#)/45 $-(C#+

1&/"&5UV ( #/#*">"!A&54? !01#? $-(&!N&//- /&>#("$"5- 5-.A' $-1&!@#'B$0

,-*&2#/"0 /# 2*">,"? %#$'-'#?< G1/-) "> >#1#% "/'&!C!&'#J"" !&>A*B'#'-(

0(*0&'$0 "$$*&1-(#/"&H "5&6' *" C-*A%&//4& C"," D">"%&$,") $54$*H "*"

@& '-*B,- $'#'"$'"%&$,")< W*0 Q'-.- /A@/- A%"'4(#'B C","H C-*A%#&54& (

$C&,'!#? ,-.&!&/'/-$'&) 5&@1A !#>*"%/45" "$$*&1A&545" !01#5"H ( ,-/+

'&,$'& !#2-%&) D">"%&$,-) ."C-'&>4<

X# C!"*#.#&54? "**6$'!#J"0? C!"(&1&/4 /&,-'-!4& C!"5&!4 (&)(*&'+

$C&,'!-(H (&)(*&'+,!-$$+$C&,'!-( " $C&,'!-( (&)(*&'+,!-$$+,-.&!&/'/-$'" '&+

$'-(4? !01-( 1#//4?< R#$$5-'!"5 "? C-1!-2/&&< X# R"$< E<Y 3ZH[H\7 C!"(&+

1&/4 (&)(*&'+$C&,'!4 !01-( 1#//4? 3]H^H_7H $--'(&'$'(&//-< R"$< E<Y 3Z7

"**6$'!"!A&'H %'- ( (&)(*&'+$C&,'!& $'!-.- C&!"-1"%&$,-) DA/,J""H /#C!"+

5&!H $"/A$-"1#*B/-) 3sin(x)7H ,#, C!"(&1&/- /# R"$< E<Y 3]7H C!-$*&@"(#&'+
$0 0(/- (41&*&//#0H $'#2"*B/#0 C-*-$# %#$'-' (-,!A. %#$'-'4H /# ,-'-!-)

" /#2*61#&'$0 "$$*&1A&54) $"./#*< M&)(*&'+$C&,'! 2-*&& $*-@/-) DA/,J""

 !



esin2(x)
 !"#$ %$&  '(() *+",-./0012 03 !"#$ %$&  4() 5367- 85+373-5 58) 958

"##:-.;-<12 #"=03: >,:>-5#> *-+"8."9-#6"<$ ?.0368) , .3008< #:;93- 03

*8:8#; 8.082 *+"#;5#5,;@A-2 , #"=03:- 93#5851 036:3.1,3-5#> .+;=3> B

5367- *+"#;5#5,;@A3> , "##:-.;-<8< +>.-$ C3 =+3D"6- !"#$ %$&  E( *+"F

,-./0 ,-2,:-5F#*-65+ 08+<3:G08=8 +3#*+-.-:-0">) =+3D"6 6858+8=8 <8708

,".-5G 03 !"#$ %$&  H($ I36 ,".08) , #*-65+- #8.-+735#> 0-6"- J8#5+8,6"K

,1.-:-001L 93#585) 958 8MN>#0>-5#> 5-<) 958 , 08+<3:G08< +3#*+-.-:-0""

#8.-+7"5#> <08=8 93#585$ O 85:"9"- 85 ,-2,:-5F#*-65+8, *-+"8."9-#6"L #"=F

03:8,) , 6858+1L #8.-+7"5#> #53M":G03> >+68F,1+37-003> *8:8#3 03 ,1.-F

:-0082 93#585- "##:-.;-<8=8 #"=03:3) #*-65+1 #:;93201L P;<8, <8=;5 #8F

.-+735G J8#5+8,6"K 6,3Q"F*-+"8."908#5-2) #D8+<"+8,3,P"L#> 03 "05-+,3:-

x) ,-:"9"03 6858+8=8 Q3,"#"5 85 58=8) 636"< 8M+3Q8< +3#*+-.-:-01 93#58F

51) #8.-+73A"-#> , "##:-.;-<8< #:;93208< +3#*+-.-:-0""$ O-2,:-5F#*-65+

:@M8=8 +>.3) , 6858+8< #8.-+735#> ,1.-:-001- 93#5851) B #:;93208- R58

+3#*+-.-:-0"-) ":" #8.-+73A-- 636"-F:"M8 ,1.-:-001- #53M":G01- 93#5851)

":" 7- #5+8=8F*-+"8."9-#63> D;06S">) B 85+3Q"5 R58$ T+" "05-+*+-53S""

,-2,:-5F#*-65+8, +-3:G01L +>.8, .3001L) 0-8ML8."<8 ,#-=.3 "<-5G ,,".;)

958 #*-65+) *8:;93-<12 , +-Q;:G535- *+"<-0-0"> ,-2,:-5F303:"Q3 6 "##:-F

.;-<8<; +>.; >,:>-5#> <35-<35"9-#6"<) #535"#5"9-#6"< +-Q;:G5358<$ U 958

63#3-5#> D"Q"9-#68=8 #<1#:3 8M03+;7-001L *-+"8."908#5-2 B R58 ,8*+8#

.3:G0-2P-2 "05-+*+-53S"" *8:;9-001L # *8<8AG@ ,-2,:-5F303:"Q3 +-Q;:GF

5358,$

V039"5-:G0;@ +8:G "=+3-5 #88508P-0"- 3<*:"5;. 93#585) #8.-+73A"L#>

, #"=03:-$ W58 ;5,-+7.-0"- *+8"::@#5+"+8,308 03 !"#$ %$X$ C3 *30-:>L  Y(

"  Z( !"#$ %$X *+-.#53,:-01 =+3D"6 " ,-2,:-5F#*-65+ #"0;#8".3:G082 D;06F

S"" # ,8Q+3#53@A-2 3<*:"5;.82 .:> x ∈ [1; 300]$ I36 ,".08) #535"#5"9-#6"F

Q039"<12 #"=03: , ,-2,:-5F#*-65+- 03M:@.3-5#> *+" Q039-0">L x ∈ [100; 300]$
C3 *30-:>L  '( "  4( !"#$ %$X *+-.#53,:-01) #885,-5#5,-008) =+3D"6 " ,-2,:-5F

#*-65+ R58=8 7- +>.3) 08 -=8 93#5" .:> x ∈ [1; 100]$ [Q *+",-./001L =+3F

D"68, ,".08) 958 , R58< #:;93- #535"#5"9-#6"FQ039"<12 #"=03: , ,-2,:-5F

#*-65+- 03M:@.3-5#> *+" Q039-0">L x ∈ [30; 100]$ \36"< 8M+3Q8<) *+",-./0F

012 !"#$ %$X "::@#5+"+;-5 8#8M-008#5G ,-2,:-5F303:"Q3) #8#58>A;@ , 58<)

958 03:"9"- , ,-2,:-5F#*-65+- #535"#5"9-#6"F0-Q039"<8=8 #"=03:3 , #8,8F

6;*08#5" # .+;="<") #535"#5"9-#6"FQ039"<1<") <87-5 =8,8+"5G 8 58<) 958

#535"#5"9-#63> 0-Q039"<8#5G *-+,8=8 #"=03:3 8MN>#0>-5#> <3:8#5G@ -=8 3<F

*:"5;.1 *8 #+3,0-0"@ # 3<*:"5;.3<" #"=03:8,) 6858+1- , ,-2,:-5F#*-65+-

85+3Q":"#G 03 #535"#5"9-#6"FQ039"<8< ;+8,0-$ W58 " *80>508) 536 636 M8:GF

P3> +3Q0"S3 , 3<*:"5;.3L <87-5 *+",-#5" 6 58<;) 958 93#5G 93#585 # 0-M8:GF
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 !"# $#%& '()*+(,-".(/,01 (B,D,F) ,(",2*13 04".0(5(+(6!)7 "22,*(,",*(662& "!68"2!-

54+962) :86/;!! sin(x) <A7 *()*+(,-".(/,0 = B>7 ?2+(( "+2@62) .(0!25!A("/2) :86/;!!

esin2(x)
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 !"! #"$%!&'(#"! )*#+,-#.&/0 1!2. $)3)4#5 !/$)%6+'.")4) $3! 3#/78&.

/&#&!/&!7./*!9+1#7!",: );%#/&.< /$.*&3# = 95% 1#( '3)-1." >*3#/1)4)?

 '"#@

A# B!/@ C@D EF5G5HI $3!-.(.1, 3.+'%6&#&, -.<-%.&9#1#%!+# (%0 1.*)&)3,:

*)";!1#J!< 1)3"#%61)4) 3#/$3.(.%.1!0 ! /!1'/)!(#%61)< K'1*J!!5 43#K!9

*! *)&)3,: $3.(/&#-%.1, 1# B!/@ C@D EL5M5NI@ A# B!/@ C@D ELI $3!-.(81 43#9

K!* 1)3"#%61)4) 3#/$3.(.%.1!0 / >-/&#-%.11,"? - /.3.(!1. 1.;)%6 !" E-

1./*)%6*) $.3!)()-5 (%0 x ∈ [151; 170]I )&3.+*)" /!1'/)!(#%61)< K'1*J!!
sin(x)5 43#K!* ! -.<-%.&9/$.*&3 *)&)3)4) x ∈ [1; 300] $3!-.(.1, 1# B!/@ C@O
ELI@ P"$%!&'(# /!1'/)!(#%61)< K'1*J!! -#36!3'.&/0 - &)" 2. (!#$#+)1.

#"$%!&'(5 7&) ! #"$%!&'(# 1)3"#%61)4) 3#/$3.(.%.1!0@ A# B!/@ C@D EMI $3!9

-.(81 43#K!* 1)3"#%61)4) 3#/$3.(.%.1!0 / >-/&#-%.11,"? - /.3.(!1. )&3.+9

*)" /!1'/)!(#%61)< K'1*J!!5 -#36!3'QR.</0 - (!#$#+)1. #"$%!&'(5 $3.9

-, #QR." (!#$#+)1 -#3!#J!< #"$%!&'( 1)3"#%61)4) 3#/$3.(.%.1!0 - CS

3#+@ A# B!/@ C@D ENI $3!-.(81 43#K!* 30(#5 $)%'7.11)4) $'&8" /'""!3)-#9

1!0 1)3"#%61)4) 3#/$3.(.%.1!0 ! /!1'/)!(#%61)< K'1*J!!5 -#36!3'QR.</0

- &)" 2. (!#$#+)1. #"$%!&'(5 7&) ! 1)3"#%61). 3#/$3.(.%.1!.@ T#* -!(1) !+

$3!-.(811)4) 1# B!/@ C@D EFI -.<-%.&9/$.*&3#5 ./%! ' 1#/ !"..&/0 1)3"#%61).

3#/$3.(.%.1!.5 # - /.3.(!1. >-/&#-%.1? 1.$3)()%2!&.%61,< /!1'/)!(#%61,<

/!41#% E(%0 x ∈ [151; 170]I5 &) - -.<-%.&9/$.*&3. -!(1) *#* /!1'/)!(#%69
1,< /!41#%5 &#* ! /%'7#<1) -,(.%.11,. 7#/&)&, 1)3"#%61)4) 3#/$3.(.%.9

1!0@ U-!(' &)4)5 7&) - V&)" $3!".3. -+0& 1.;)%6 )< )&3.+)* /!1'/)!(#%69

1)< K'1*J!!5 &) /))&-.&/&-'QR!< ."' /&#&!/&!7./*!9+1#7!",< >)/&3)-)*? -

-.<-%.&9/$.*&3. /3#-1!" $) -.%!7!1. / >)/&3)-*#"!?5 /))&-.&/&-'QR!"! 7#9

/&)&#" 1)3"#%61)4) 3#/$3.(.%.1!0@ W&)& K#*& ")2.& ;,&6 )7.16 !1&.3./.1

$3! !//%.()-#1!! ".&)()" -.<-%.&9#1#%!+# 3.#%61,: 30()- (#11,:X - (#19

1)" &./&)-)" $3!".3. #$3!)3! !+-./&1)5 7&) )(!1 !+ >)/&3)-*)-? /))&-.&/&-'9

.& 3.#%61)"' $.3!)(!7./*)"' /!41#%'5 # )/&#%61,. = 1)3"#%61)"' 3#/$3.9

(.%.1!Q@ U !//%.()-#1!0: 2. 3.#%61,: 30()-5 $)%'7#0 $)();1,< -.<-%.&9

/$.*&35 1.);:)(!") -1!"#&.%61) !+'7!&6 $3!7!1, -)+1!*#QR!: >)/&3)-*)-?

Y )1! ")4'& ;,&6 *#* /%'7#<1,"!5 &#* ! !".QR!"! K!+!7./*). $3)!/:)29

(.1!.@ U #1#%)4!71)" 3#//")&3.11)"' /%'7#.5 1) ./%! #"$%!&'(# $.3!)(!9

7./*)4) /!41#%# /!%61) $3.-, #.& #"$%!&'(' 1)3"#%61)4) 3#/$3.(.%.1!05

&) -.<-%.&9/$.*&3 ;'(.& !1," E/!&'#J!0 / -#21)/&6Q /))&1) .1!0 #"$%!9

&'( 7#/&)&5 /)(.32#R!:/0 - !//%.('.")" /!41#%.5 3#//"#&3!-#%#/6 -, .I@

A# B!/@ C@D EMI $3!-.(81 $3!".3 &#*)4) 30(#@ U V&)" &./&)-)" $3!".3. #"9

$%!&'(# /!1'/)!(#%61)< K'1*J!! $3.-, #.& #"$%!&'(' 1)3"#%61)4) 3#/9

$3.(.%.1!0 - CS 3#+@ T#* -!(1) !+ B!/@ C@D EGI5 - )&%!7!. )& $3.(,('R.9
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 !"# $#%& '!()"*!+,-.(,/ 0)(12!/ sin(x) 34x5 67!(!8,9: ;(,<9(!/ *: $ +* =>> (A)? ! 9@
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 ! "#$%&' ()*"+ ,+- (.//0 12* 3&4!5 "!!36!786** &51#*3$9 "3&3*"3*%8"4*:

;6&%*5<5 '=#'83"'0 1!5*5! 8>? !96! ! "!="85 68@!#A7! !0 #*7A B!"32!:

=!4C "18432&0 "!!3=83"3=$D>*E "*6$"!*9&#A6!E F$64G**+ H& )*"+ ,+- (I/

1289"3&=#86 =8E=#83:"18432 2'9& ()*"+ ,+- (J//0 1!#$%866! ! "$55*2!=&6*85

2'9& 6!25&#A6! ! 2&"12898#86*' * "*6$"!*9&#A6!E F$64G** 6& *6382=&#8

x ∈ [1; 300]+ K!L6! =*983A G8#$D "82*D "3&3*"3*%8"4*:;6&%*5<M B!"32!=:

4!=C0 6&M!9'>*M"' 6& $2!=68 %&"3!3< "*6$"!*9&#A6!E F$64G**+ N2!58 3! !0

6&@#D9&83"' 8>? 2'9 B!"32!=4!=C0 "!!3=83"3=$D>*M %&"3!3&5 *""#89$85! !

6!25&#A6! ! 2&"12898#86*'+

O; =<7812*=89?66<M 12*582!= 12*58686*' =8E=#83:&6&#*;& =*96!0 %3!

12* *""#89!=&6** 2'9!= 28&#A6<M 9&66<M 6$L6! $%*3<=&3A 3&4*8 !"!@866!:

"3* 9&66!E 583!9*4*0 4&4 =&L6!"3A "!!36!786*' &51#*3$9 %&"3!3 = *""#8:

9$85!5 "* 6&#80 & 3&4L8 3!3 F&430 %3! =8E=#83:&6&#*; 1!;=!#'83 =<'=*3A

"3&3*"3*%8"4*:;6&%*5<8 !@#&"3* =8E=#83:"18432&0 6! 12*2!9& * F*;*%8"4&'

!@!"6!=&66!"3A *M '=#'83"' !398#A6<5 =!12!"!5+

P 4&%8"3=8 12*582& =8E=#83:4! 828636!"3* * F&; ;98"A 12*=8986< 9=&

"18432&0 1289"3&=#866<8 6& )*"+ ,+Q+ H& 1&68#* (R/ )*"+ ,+Q 1289"3&=#8:

6< "18432 =8E=#83:42!"":4! 828636!"3* * F&; 9=$M 182*!9*%8"4*M F$64G*ES

sin(x) ()*"+ ,+T (R0.// * esin(x)
()*"+ ,+T (U0V//0 & 6& 1&68#* (./ )*"+ ,+Q

W "18432 =8E=#83:4! 828636!"3* * F&; 6!25&#A6! ! 2&"12898#86*' ()*"+ ,+T

(J0I// * 182*!9*%8"4!E F$64G** sin(x) ()*"+ ,+T (R0.//+ N&4 =*96!0 4! 82863:

6!"3A 9=$M 182*!9*%8"4*M F$64G*E 6&@#D9&83"' 6& !12898#?66<M %&"3!3&M0

12*"$3"3=$D>*M = !@8*M *""#89$85<M F$64G*'M+ P "#$%&8 9=$M 182*!9*%8:

"4*M F$64G*E (R/ W X3! $"3!E%*=<8 =<98#866<8 ;!6<+ P "#$%&8 L8 182*!:

9*%8"4!E F$64G** * 6!25&#A6! ! 2&"12898#86*' (./ W "=!8 ! 2!9& B!34#*4C

%&"3!3 6!25&#A6! ! 2&"12898#86*' 6& %&"3!3$ 182*!9*%8"4!E F$64G**+ P

9&66!5 "#$%&8 W 6& %&"3!3$ F$64G** sin(x)+ P=*9$ 3! !0 %3! = 6!25&#A6!5

2&"12898#86** 1289"3&=#86 7*2!4*E "18432 %&"3!30 8"#* @< =58"3! 2&""5&3:

2*=&85!E ;98"A "*6$"!*9&#A6!E F$64G** @<#& =;'3& 92$ &' 182*!9*%8"4&'

F$64G*'0 " 92$ *5 ;6&%86*85 %&"3!3<0 3! "18432 *;586*#"' @<0 6! B!"32!=4*C

4! 828636!"3* @<#* @< 2&"1!#!L86< = 1!#!"8 %&"3!3 =!42$ %&"3!3< 182*!:

9*%8"4!E F$64G**+ Y3! 4&"&83"' F&;!=<M "!!36!786*E0 3! 5!L6! ;&583*3A0

%3! = "#$%&8 9=$M 182*!9*%8"4*M F$64G*E (R/ F&;!=!8 "!!36!786*8 12!3*:

=!1!#!L6!8 9#' 9=$M "*55832*%6<M ;!6 "3&3*"3*%8"4*:;6&%*5<M =8#*%*6

"18432& =8E=#83:4! 828636!"3*0 6! = 4&L9!E ;!68 F&;< $"3!E%*=<+ Z!!36!:

786*8 F&; 9#' "#$%&' =8E=#83:4! 828636!"3* 6!25&#A6! ! 2&"12898#86*' *

"*6$"!*9&#A6!E F$64G** (./ 6!"*3 58688 "3&@*#A6<E M&2&4382+ P 9&66!5

"#$%&8 X3! !@['"6'83"' "#$%&E6<5 "!=1&986*85 %&"3!30 12*"$3"3=$D>*M =
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 !"# $#%& (A,B)& '()*!+ ! ,-.,/-01"2-+0( (34)5 "6"0),/-776'6 !8 76(9)/:76'6 ()"2(-1
4-/-7!3 ;2(! 87)<-7!3= x ∈ [1; 150] ∪ [171; 300]> ! "!7?"6!4)/:76. *?7+@!! sin(x) ;2(!
87)<-7!3= x ∈ [151; 170]>A (C,D)& '()*!+ ! ,-.,/-01"2-+0( )7)/6'!<76. +(!,6.5 76 )92/!1
0?4) "!7?"6!4)/:76'6 "!'7)/) , $B ()8 C6/:D-5 <-9 , 2(-4E4?F-9 "/?<)-A (E,F)& '()*!+
! ,-.,/-0 "2-+0( (34)5 26/?<-776'6 2?0G9 "?99!(6,)7!3 76(9)/:76'6 ()"2(-4-/-7!3 !

"!7?"6!4)/:76. *?7+@!!5 HxI 2(!7!9)-0 87)<-7!3 60 $ 46 JBB#
J$
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 !"# $#%& (A)& "'()*+ ,(-,.(*/)01(+(2*20"*! ! 345 "!26"0!74.820- 362)9!! sin(x)
: !"# $#;:<=>?? ! @0.(( ".0A20- '(+!07!B(")0- 362)9!! esin2(x)

: !"# $#;:C=D??E (B)& "'()*+
,(-,.(*/)01(+(2*20"*! ! 345 +F74= "0"*4,.(22010 !5 20+G4.82010 +4"'+(7(.(2!F :'+!

524B(2!FH x ∈ [1; 150] ∪ [171; 300]? ! "!26"0!74.820- 362)9!! sin(x) :'+! 524B(2!FH

x ∈ [151; 170]? : !"# $#I:<=>??= ! "!26"0!74.820- 362)9!! sin(x) : !"# $#;:<=>??#

 !"#$%& !# "$'(")*)%) ++, ' !' !- !. /$'0!0!. ()"+!*+/)'1!. 23 14++5

6$7!-!) '!!0 !8) +) ("+ 90!# "$7 !) *%: 1$;*!<! '%3/$: -!7 +1 !-) +:

-).-%)0=1"!''=1!<)") 0 !'0+ "$''#$0"+-$)#>? ":*!-5 @ '%3/$) ;) ")$%& >?

*$  >?, )'%+ - '()10") -).-%)0=1!<)") 0 !'0+ *-3? +''%)*3)#>? ":*!- '!=

*)";+0': "$7 >) '!!0 !8) +: 2$7 +  )A!%&8+) B!'0"!-1+C 1!<)") 0 !'0+,

0!  3; ! +'1$0& ("+/+ 3 90!<!5 D!;)0 A>0& *-$ !AE:' ) +:5 F)"-!) '!=

'0!+0 - 0!#, /0! (!-)*) +) +''%)*3)#>? ("!4)''!- #) :)0': + 90! :-%:)0':

("+/+ !. +7#) ) +: 2$7!->? '!!0 !8) +., -!7 +1 !-) +: + +'/)7 !-) +:

'0$0+'0+/)'1+=7 $/+#!. 1!<)") 0 !'0+5 @0!"!) G - '%3/$. !# '!-($*) ++

/$'0!0 '+< $%!- - *-3? +''%)*3)#>? ":*$?, 0! )'0&, (! '30+, 90! G '+03$4+:,

$ $%!<+/ $: (")*'0$-%)  !.  $ H+'5 I5J KLMN '%3/$. !) '!-($*) +) /$'0!05

O$ H+'5 I5P + H+'5 I5Q (")*'0$-%) 0)'0!->. ("+#)", +%%R'0"+"3RS+.

'+03$4+R, 1!<*$ +''%)*3)#>. '+< $% '!*)";+0 1!%)A$ +: "$7 >? /$'0!0 +

$#(%+03*5 T $ +) !'!A)  !'0). + 0)"(")0$4++ -).-%)0='()10"!-, '()10"!-

-).-%)0=1!<)") 0 !'0+ + 2$7!->? '!!0 !8) +. - '%3/$:? 0$1!<! 0+($ :-%:=

)0': !/) & -$; ># ("+ !A"$A!01) ")73%&0$0!- +''%)*!-$ +: ")$%& >? ":=

*!- *$  >?5 O$ H+'5 I5P KUM (")*'0$-%) <"$2+1 23 14++, '!'0$-%)  !. +7

0"V? ()"+!*+/)'1+? '+ 3'!+*$%& >? '+< $%!- "$7 >? /$'0!0 + $#(%+03*N ("+

x ∈ [1; 100] + x ∈ [201; 300] G !*+ $1!-!. /$'0!0>,  ! "$7%+/ >? $#(%+03*,

("+ x ∈ [101; 200] G '+< $% - W "$7$ #) &8). /$'0!0> ' #) &8). $#(%+03=
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 !"# $%& '( )! (* +,('- .))!/! )% 0(1# 2#3 456 '-"'7-891+-&8,% ,%11:%8,(9

'%-:!" ;<)&=((> %:+7(8< % '-"'7-891+-&8,% ;<)&=(( +,( ?!7@A(B %:+7(9

8< %B *)%C-)(" ;<)&=(( 4+,( x ∈ [1; 100] ( x ∈ [201; 300]6 'D1!&% ( !?,%*<-8

18%?(7@)D- 18%8(18(C-1&(9*)%C(:D- +!7!1D# E %:+7(8< D '-"'7-891+-&8,%

;<)&=(( +,( )-?!7@A(B %:+7(8< %B *)%C-)(" ;<)&=(( 4+,( x ∈ [101; 200]6
)- 8!7@&! )- F'7FG81F 18%8(18(C-1&(9*)%C(:D:(> )! F')! 'D -7-))%F ( C.89

&! '( (:%F )% (1B! )!: /,%;(&- ;<)&=(( 0(1# 2#3 4H6 +-,(! (C)!18@ '!!?I-

- '% +,!1:%8,('%-81F ' '-"'7-891+-&8,-# J8!8 17<C%" -I. ,%* (77G18,(,<9

-8 '%K)!18@ 1!!8)!A-)(F %:+7(8< 1(/)%7!'> 1! -,K%I(B1F ' (117- <-:!:

,F -  %))DB> &%& <K- ?D7! +,!(77G18,(,!'%)! )% 0(1# 2#L ( +! ,!?)! !?9

1<K %7!1@ ' 8-&18- 4'DA- ' M8!: K- 0%* -7-6# N )%&!> -17( K- (117- !'%8@

'-"'7-89&!/-,-)8)!18@ M8!" ;<)&=(( 40(1# 2#O 4H6 ( ,F % +-,(! (C-1&!" 1(9

)<1!( %7@)!" ;<)&=((> &%& ( +,( x ∈ [101; 200] 4H6> )!  7F x ∈ [1; 300] 4-.
/,%;(& ( '-"'7-891+-&8, +,- 18%'7-)D )% 0(1# 2#3 4P>Q6> 1!!8'-818'-))!6> 8!

' +!7<C-))!: 1+-&8,- '-"'7-89&!/-,-)8)!18( F')! '( -) 1(/)%7 )% !?1<K %9

-:!" C%18!8- 40(1# 2#O 4H66# $,!:- 8!/!> ,-*<7@8%8 )- :-)F-81F> -17( ':-18!

,F % 0(1# 2#3 4P6> '*F8@ ,F 1 /!,%* ! ?!7@A-" %:+7(8< !"# J8!8 ;%&8 (79

7G18,(,<-8 0(1# 2#O 456> )% &!8!,!: +,('- .) 1+-&8, '-"'7-89&!/-,-)8)!18(

,F % 0(1# 2#3 4H6 ( ,F %> %)%7!/(C)!/! 0(1# 2#3 4P6> )! 1 ' RS ,%* ?!7@A-"

%:+7(8< !"# T% 0(1# 2#3 4U6 +,- 18%'7-) ,F > %)%7!/(C)D" +! 18,<&8<,-

,F <> +,- 18%'7-))!:< )% 0(1# 2#3 4H6> )! 1 )-:)!/! (*:-).))D: 1!!8)!9

A-)(-: C%18!8 ( %:+7(8< # E (:-))!V C%18!8D 1(/)%7!' +,( x ∈ [1; 100] (
x ∈ [201; 300] W ' X ,%*% :-)@A-> C-: )% %)%7!/(C)!: /,%;(&- )% 0(1# 2#3

4H6> % +,( x ∈ [101; 200] W 1(/)%7 1 ' R ,%*% :-)@A-" %:+7(8< !"> )-K-9

7( )% %)%7!/(C)!: /,%;(&- )% 0(1# 2#3 4H6# Y* '-"'7-891+-&8,% M8!/! ,F %

40(1# 2#3 4Z66 '( )!> C8! *% %))D" +-,(! (C-1&(" 1(/)%7 1 :%7!" %:+7(8< !"

+,( x ∈ [101; 200] )- !8!?,%K%-81F &%& 18%8(18(C-1&(9*)%C(:D"> ?< <C( [*%9

/7<A.)\ 1(/)%7%:( )%  ,</(B C%18!8%B 1 /!,%* ! ?!7@A-" %:+7(8< !"# $%&

'( )! (* 1+-&8,% '-"'7-89&!/-,-)8)!18( ( ;%*> +,- 18%'7-))!/! )% 0(1# 2#O

4P6> ' M8!: 17<C%-> &%& ( ' 17<C%- 0(1# 2#O 4H>56 )%?7G %-81F 18%8(18(C-1&(9

*)%C(:%F &!/-,-)8)!18@ )% C%18!8- ( ()8-,'%7- x> / - '-"'7-891+-&8, )- 'D9

 %.8 18%8(18(C-1&(9*)%C(:!/! 1(/)%7%> B!8F )% /,%;(&%B ;<)&=(" !) '( -)

C.8&!> )! !?7% %-8 /!,%* ! :-)@A-" %:+7(8< !"> )-K-7( &!:+!)-)8D 1(/)%9

7% )%  ,</(B C%18!8%B> 1! -,K%I(-1F ' (1B! )!: ,F -#

]%&(: !?,%*!:> -17( ' 1+-&8,- '-"'7-89&,!119&!/-,-)8)!18(  '<B (117-9

 <-:DB ,F !' )%?7G %-81F 1(/)%7 )% &%&!"97(?! C%18!8-> % 7(?! ' '-"'7-89

1+-&8,- ! )!/! (* ,F !'> 7(?! ' !?!(B )% 18%8(18(C-1&(9*)%C(:!: <,!')-

8%&!/! 1(/)%7% )- )%?7G %-81F> 8!> '-,!F8)-- '1-/!> M8!8 1(/)%7 [*%/7<A%-89

  



 !" # $ %&'(&) *!'+ ,$ %&'(-% *!'.%/ '*01$)$2 3&4++  $45(-)$  $1(.4.)$

(. '*01$% 6. 7&7.%2 $)+89$% 3:&45;08 .)<4$70'0=

>7.?2 # '.((&) @.A'+4+ 3-4$ *.  )&7*+(- & (&#(-+ & &3+((& 7$ <*$)+B

(+($! #+C#4+7B.(.4$A. 2 . 7.?D+ .(.4$A. #+C#4+7B?&1+*+(7(& 7$ $ E.A&#-%

 &&7(&;+($C '#0% $  4+'0+)-% *!'&# '.((-% F & &3+((& 7$2 (.$3&4++  09+B

 7#+((-+ '4! '.((&C *.3&7-2 '4! $(7+*<*+7.G$$ *+A0457.7&#2 <&406+((-% #

%&'+ $  4+'&#.($!2 $ '4! &G+(?$ $% HE$A$6(& 7$"=

I*01$+ <*$)+*- .(.4$A. 7+ 7&#-% $ *+.45(-% ,# 6. 7(& 7$2 ?4$).7$6+B

 ?$%/ *!'&# '.((-%  <&)&958 <& 7*&+($! .)<4$70'(&B6. 7&7(-%  <+?7*&#

?*&  B?&1+*+(7(& 7$2 . 7.?D+ ?*&  B#+C#4+7  <+?7*&# $  4+'0+)-% *!'&# <&B

'*&3(& &3 0D'.87 ! # *.3&7.% JKLLM2 JKLNM $ JKLOM=
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x=[1,100]

=10*(sin(x)+1), y1
x=[101,200]

=sin(x/2)+1, y1
x=[201,300]

=15*(sin(x)+1)
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y21=sin(x/2)+1
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y3
x=[1,100]

=10*(sin(x/3)+1), y3
x=[101,200]

=1/2*(sin(x/2)+1), y3
x=[201,300]

=15*(sin(x/3)+1)

 !"# $#%& '()*!+! ! ,-.,/-01"2-+0(3 (456,7 "6"0),/-8839 !: +6;<!8)=!. sin1*>8+=!.
():839 ?)"060 ! );2/!0>5# (A,B)& 2(! x ∈ [1; 100] ! x ∈ [201; 300] @ 65!8)+6,6. ?)"06037

86 ():/!?839 );2/!0>57 2(! x ∈ [101; 200] @ , A ():) ;-8BC-. ?)"0603 ! ;-8BC-. );1

2/!0>53D (C,D)& +)+ ! 2(! x ∈ [101; 200] EFG7 86 5/4 x ∈ [1; 300]D (E,F)& 2(! x ∈ [1; 100] !
x ∈ [201; 300] @ 65!8)+6,6. ?)"0603 E, H ():) ;-8BC-7 ?-; , "/>?)- EFGG7 86 ():/!?839

);2/!0>57 2(! x ∈ [101; 200] @ ?)"0603 +)+ 5/4 I06J6 K- !80-(,)/) , "/>?)- EFG7 86 "

);2/!0>56. , A ():) ;-8BC-.#
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 !"# $#%& (A)& '()*+, -).-/)+0*12),)3+31"+! ! 456 sin0473*8!! 9 !"# $#:9;<< " sin0
473*8!). 9 !"# $#: 9=<<> (B)& "()*+, -).-/)+0*12),)3+31"+! ! 456 sin0473*8!! 9 !"# $#:
9;<< " sin0473*8!). 9 !"# $#: 9=<<? 31 " - @A ,56 B1/CD). 5E(/!+7F1.> (C)& "()*+, -).-/)+0
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 !" #$%&' ()*+&,$-./ 0& 120.(.3$45.2 2&')2

6789:;:<=> ?@AB CB<@89@D:E:@FG 7?CH

 !"#$ %&'&( )%& *+#, -. %./%&!,0( 1 *.123-,0 #1--,0 +!2+4%/+( 515 6*1!"7

2&( /"23-& 819$:2;--,:" < / &#-&= /%&*&-,( " /&#.*>1?":"( 6&#)1/( 5&2.7

@1-"+ -. -1 &#-&= 2"93 )1/%&%.( 1 -1 -./5&235"0 )1/%&%10 < / #*$'&=( 1-12"8

*+#1 ! A.2&: :&>.% -. #1%3 );%5"0 *.8$23%1%&! "2" >. &%*18"%3 -1"@&2.. +*7

5". 5&2.@1-"+B C&#.*>1?"./+ ! *+#. /"'-12, :&'$% 6&+!2+%3/+( 6*&61#1%3

" /-&!1 !&8-"51%3 ).*.8 515&.7%& !*.:+( 2"@& :&>.% 6*&/%& $!.2")"!1%3/+

" $:.-391%3/+ 1:62"%$#1( 1 6*" "//2.#&!1-"" *+#1 A.2"5&: -. !/.'#1 !&87

:&>-& "-%.*6*.%"*&!1%3 -1!.*-+51( 515&= ":.--& "8 D%"0 6*&A.//&! ":..%

:./%&B

E2+ *18*.9.-"+ D%&= 6*&@2.:, " 6&#0&#"% :.%&# *182&>.-"+ 6& D:6"7

*")./5": :&#1: FGHIJKJLMN OPQR SRLPHIPTJUJPV( GOSWB X%&% :.%&# +!2+.%/+

D:6"*")./5":( " &/-&!-&= .'& 6*"-A"6 81524)1.%/+ ! %&:( )%& #2+ "//2.#$7

.:&'& /"'-121 x(t) "?.%/+ *182&>.-". -1 @&2.. 6*&/%,. /"'-12, F:&#,WY

x(t) = mK [x](t) +
K∑

k=1

dk[x](t), FZB[W

'#. dk(t) < 1:62"%$#1 k7&= :&#,B \1>#1+ 6&2$).--1+ :&#1 ":..% :1%.:1%"7

)./5"= /:,/2B ]/2" *1//:1%*"!14%/+ *.123-,.( 6*"*&#-,. *+#,( %& !&8-"7

51.% !&6*&/ & %&:( 515&= ^"8")./5"= /:,/2 :&>.% -./%" 51>#1+ !,#.2.--1+

:&#1B  D%&: /2$)1. 6*":.-.-". :.%&#1 *182&>.-"+ 6& D:6"*")./5": :&#1:(

#.=/%!"%.23-&( 6&8!&2+.% !,#.2"%3 *.123-,.( ^"8")./5". /"'-12,( /&#.*7

>1?"./+ ! "/0&#-&: *+#.( -& /5*,%,. /*.#" /"'-12&! -1 #*$'"0 )1/%&%10(

1 %15>. $@"*1%3 %*.-#, " @&2.. #2"--&6.*"&#-,. "2" 5&*&%5&6.*"&#-,.

!1*"1A""( -.>.2" %.( 5&%&*,. "//2.#$4%/+B

X^^.5%"!-,= 12'&*"%: GOS7:.%&#1 :&>.% @,%3 /!.#;- 5 /2.#$4?.= /0.7

:.Y

ZB "?$%/+ D5/%*.:$:, x(t)_

`B /%*&+%/+ #!. &'"@14?".( "-%.*6&2"*$4?". :"-":$:, Femin(t)W 7 a-">7
-++b &'"@14?1+( " :15/":$:, Femax(t)W 7 a!.*0-++b &'"@14?1+_

cB !,)"/2+4%/+ /*.#-". 8-1).-"+Y

m(t) =
(emin(t) + emax(t))

2
; FZBdW
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 ! "#$%&'()*&( +,-./&*%0

d(t) = x(t) − m(t); 12!234

5! 6'( 7/'8$%"9:;&( <+%"/; =/':: .%-</$,&*/*.#> ",+%,?%; d(t) ,'@/+%*A
7/"*/+(:*&( & &,A/@/ .,$,',B & "#$%&':.%( ./"/; <+%"/; m(t)!

C,-'/D:.%: %&>/6./@/ +(6, ., =/':: 7+/&*#: A/6# 7/-"/'(:* /$%&*%*E +(6

/* 98A/" % %&<')$%*E *+:.6 FGHIB , *,<D: 7+/&':6%*E J"/')?%) @,+A/.%<B

&//*":*&*"8)K%> +,-.#A $,&*/*,A! LMNOA:*/6 " J*/A &'8$,: &'8D%* &"/:@/

+/6, P%'E*+/A!

Q6./ %- /*'%$%;B ("'()K::&( 7+:%A8K:&*"/AB LMNOA:*/6, /* ":;"':*O

,.,'%-, &/&*/%* " */AB $*/ LMN R JA7%+%$:&<%; A:*/6! S,< "%6./ %- ,'O

@/+%*A,B .,=/+ A/6B =,-%&B 7/'8$,:*&( .:7/&+:6&*":../ %- ,.,'%-%+8:A/@/

&%@.,',! T ":;"':*O7+:/=+,-/",.%% D: -,+,.:: -,6,U*&( =,-%&.#; 1A,*:+%.O

&<%;4 ":;"':*!

V'')&*+,?%% < 6,../A8 C,-6:'8 6:A/.&*+%+8)* +,-'/D:.%: 7/ JA7%+%O

$:&<%A @,+A/.%<,A *+U> *:&*/"#> +(6/" 6,..#>0 7:+%/6%$:&</; P8.<?%%

sin(x) R C%&! 2!W 1X4B ./+A,'E./@/ +,&7+:6:':.%( R C%&! 2!W 1Y4 % +(6,B 7/O

'8$:../@/ &8AA%+/",.%:A 7:+%/6%$:&</; P8.<?%% sin(x) % ./+A,'E./@/ +,&O

7+:6:':.%( R C%&! 2!23! Z+,P%<% % ":;"':*O&7:<*+# %&7/'E-8:A#> &%.8&/%O

6,'E./; P8.<?%% % ./+A,'E./@/ +,&7+:6:':.%( 7+:6&*,"':.# ., C%&! 2!51XBY4

% C%&! 2!51LB[4B &//*":*&*":../!

\, 7+%":6U..#> %'')&*+,?%(> "%6.# A/6# &%@.,'/"0 /* "#&/</$,&*/*O

.#> 6/ *+:.6/"! ]/ >,+,<*:+8 7/("':.%( A/6 /7+:6:'U../; $,&*/*# A/D./

7+/&':6%*E J"/')?%) 6,../; A/6#!

T &'8$,: P8.<?%% sin(x) 1C%&! 2!51X44 +,-'/D:.%: 7/ JA7%+%$:&<%A A/O

6,A 6,'/ &':68)K%; +:-8'E*,* C%&! 2!W 1X40 A/6, k = 1 /*+,D,:* $,&*/*8

</':=,.%; sin(x)B </*/+,( $U*</ "%6., " ":;"':*O&7:<*+: %&>/6./; P8.<?%%

., C%&! 2!51Y4^ , A/6# k = 2, 3, 4, 5, 6 /*+,D,)* 7:+%/6%$./&*% P8.<?%%B

<+,*.#: /&./"./; 1k = 14! S,+*%., %A:../ *,<,( ""%68 */@/B $*/ +,&&A,*O

+%",:A,( P8.<?%( %A:../ &%.8&/%6,! Q6.,</B 6'( ./+A,'E./@/ +,&7+:6:':O

.%(B " </*/+/A 7+:6&*,"':. 9%+/<%; &7:<*+ $,&*/*B <,+*%., A:.(:*&(! _/*(

&7:<*+ $,&*/* % 9%+/<B ./B <,< 7+,"%'/B /.% /$:.E .:8&*/;$%"#! C:-8'E*,*

+,-'/D:.%( 7/ JA7%+%$:&<%A A/6,A +(6, ./+A,'E./@/ +,&7+:6:':.%( 7+:6O

&*,"':. ., C%&! 2!W1Y4! T /*'%$%: /* &*+/@/ 7:+%/6%$:&</; &%.8&/%6,'E./;

P8.<?%%B A/6# ./+A,'E./@/ +,&7+:6:':.%( 7+:6&*,"'()* &/=/; <+%"#: &

%-A:.()K:;&( ,A7'%*86/;B % "#6:':..#: $,&*/*#B </*/+#A J*% A/6# &//*O

":*&*"8)*B A:.:: &*,?%/.,+.#!
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plot (b1*SSN+b2*DVIG)

wtc (b1*SSN+b2*DVIG, rTG_P5)
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plot (b1*SSN+b2*DVIG+b3*TG_P5)

wtc (b1*SSN+b2*DVIG+b3*TG_P5, rTG_P5)
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