
 !"#$ %&'()**'& +,)-./0 120/- +3/. 4)5).6)&  !7 8##!

 !"#$%&

'

(

)

*

+

,

-

.

/

 !"# $%&'()* +,-. /01

$2.,0. 3/#32. 4!"# #.3/5,5/!+1

 ! "  # $% & '()* $%&+, +%$-./  !"

$! "  # $% &$ '( 0123456 $%+.$ &%+#.&  #$$%

&! "  # $%$-- 7* 85 9: $%&&& &%/,$; &"'(

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

-! "   $% &$ '( <=3>=?@6 $%+.$ &%+#.&  )%&*%+#

;! "  $ $% &$ '( <=3>=?@6 $%+.$ &%+#.&  )%&*%+#

/! "  $ $% & A( '*BC $%&& &%-#$. ,- "./

,! "  $% & A( '*BC $%&& &%-#$. ,- "./

.! "  $% &; D( 75:2BC@1 $%& # +% $& 0#12%.

 #! "  $% +/ E F1=BG?=BH $%#.# &%;$.& $2%.,+%.

  ! " $ $% & '( F1@B>: $%+,. &%+#,;  $2#.*'

 $! " $ $% +/ E( F1=BG?=BH $%#.# &%;$.& $2%.,+%.

 &! " $ +% -. I( J5HH $%+.$ &%+#.& *1(11

 +! " & $% & '( F1@B>: $%+,. &%+#,;  $2#.*'

 -! " & +% -. I( J5HH $%+.$ &%+#.& *1(11



 !" #$%&'  !"#$ %#&' $()*#%+ a, b &$, c- .$, x, y &$, z +(/0 10&1 10# )&1%!2 B *#'34 !+

5(&%&$1##, 13 *# +!$5('&% 4!10 %#&' #!5#$"&'(#+ &$, 3%10353$&' #!5#$"#/13%+6

B =











a b a + b

b c b + c

x y z











.

7



 !"# $%&' "()'()"*(%++, -+%(./

 



 !" #$%&'  !" #$%&'(

A =











0 1 0

0 0 1

0 0 p











.

)$* +!$% $&" %!" "',"-.$/0"1 23 4 )5211'6/7 '- %"&#1 23 p*8

)6* 93 p '1 -2% :; <-= $- "',"-.">%2& %!$% '1 -2% '- %!" -0//15$>"?

)>* +!$% $&" %!" 1'-,0/$& .$/0"1 23 4 )5211'6/7 '- %"&#1 23 p*8

)=* @'-= $ -2-A"&2 12/0%'2- u(t) %2 du/dt = (A + 2009I)u? B!">C %!$%

720& $-1D"& '1 >2&&">%? )E2%" %!$% A + 2009I '1 %!" #$%&'( $62." D'%!

%!" 05>2#'-, -"D 7"$& $=="= %2 %!" ='$,2-$/ "/"#"-%1? *

F



 !"# $%&' "()'()"*(%++, -+%(./

 



 !" #$%&'  !"! #$%&'( )&*'+" A ,&# #+-.%/&' 0&/%(# 3, 2, 1, &-1 02 3+-1 &- (+.(-0&/%(

45 A2 6'+(78 ("9/&+- 84%' &-#:('2

;



 !"# $%&' "()'()"*(%++, -+%(./

 



 !" #$%&'  !" #$%&'" (&)'*+ A !&# ,- ."/0(10#*)*02 A = QR 3!"'" Q *# 0')!0402&5

&2. R *# %11"' )'*&24%5&' 3*)! .*&402&5 "5"("2)# &55 "$%&5 )0 16

7&8 9!&) *# )!" .")"'(*2&2) 0: ATA;

7<8 9!&) &'" &55 )!" 1*=0)# 0: ATA;

7/8 >'" )!" (&)'*/"# QR &2. RQ #*(*5&';

?



 !"# $%&' "()'()"*(%++, -+%(./

 



 ! "#$%&  !! "#$%&'() &* $+&) ,-()$&.* #%( n×n/ 0( +#1( $+#$ C = A−1BX/ 2%.3.)(

#* X 4+&'+ 5-#%#*$(() $+#$ B #*6 C +#1( $+( )#"( (&5(*1#!-()/

78



 !"# $%&' "()'()"*(%++, -+%(./

  



 !"# $%&'(  !! "#$ %&' (#!) %*#$( % 3 × 3 +%(&,- A ,. (/%( 01' #2 (/' 3,3' '3(&,'. %&'

14 %3) (/' #(/'& 2#$& %&' 05 6#& (/' &%37. *'!#84 '-/,*,( % +%(&,- A 8,(/

(/,. 9&#9'&("4 #& '!.' *&,':" ;*$( <#31,3<,3=!"> %&=$' (/%( ,( ,. ,+9#..,*!'5

;%> A /%. &%37 ?5

;*> A /%. &%37 @5

;<> A /%. &%37 A5

B@



 !"# $%&' "()'()"*(%++, -+%(./

 !



 !"# $%&'(  !" %)* "# $%& $%'&& ('")*&+, )&*"-. /*&0,& 01"23 045 6"4#7,2"4 $" $%&

8'03&', 0, $" -%26% $-" 5"7 6%",&.9

 09 :** 5"7 0'& $"*3 0)"7$ 0 100 )5 100 +0$'2; 2, $%0$ 0** "# 2$, &4$'2&, 0'&

+,+- 24$&8&',. <7,$ $%& 3&$&'+2404$ )& "33= <7,$ $%& 3&$&'+2404$

)& &1&4= :'87& 5"7' 04,-&' 6"41246248*5.

 )9 >21& 04 &;0+(*&? 2# (",,2)*&? "# 0 100 )5 100 +0$'2; -2$% "33 24$&8&'

&4$'2&, )7$ 04 &1&4 3&$&'+2404$.

 69 :** 5"7 0'& $"*3 0)"7$ 0 100 )5 100 +0$'2; 2, $%0$ 0** "# 2$, &4$'2&, 0'&

*.. 24$&8&',. <7,$ $%& 3&$&'+2404$ )& "33= <7,$ $%& 3&$&'+2404$

)& &1&4= :'87& 5"7' 04,-&' 6"41246248*5.

@A



 !"# $%&' "()'()"*(%++, -+%(./

 !



 !"# $%&'(  !" #$%&'()%* )# '!" #)+,

f(x) = c1 + c2e
x + c3e

2x,

#)+, - '!+"" .(,"%*()%-/ 0"&')+ *1-&" V 2

3-4  !" '+-%*#)+,-'()% d/dx &-% 5" 6+(''"% -* - 789 ,-'+(8 6!"% '!"

.),-(% (* *1"&(:". ') !-0" 5-*(* {1, ex, e2x}; -%. '!" +-%<" !-* 5-*(*

{ex, e2x}2 =+('" .)6% '!(* 789 ,-'+(82

354 >% '!" -5)0" '!+"" .(,"%*()%-/ 0"&')+ *1-&" V ; (* '!" "0-/$-'()% )# f

-' x = 7 - /(%"-+ '+-%*#)+,-'()% #+), '!-' *1-&" ') ?@

3&4 >% '!" -5)0" '!+"" .(,"%*()%-/ 0"&')+ *1-&" V ; (* '!" '+-%*#)+,-'()%

'!-' '-A"* f(x) ')
∫

x

0
f(t)dt - /(%"-+ '+-%*#)+,-'()% #+), '!-' '!+""

.(,"%*()%-/ *1-&" ') ('*"/# 3#+), V ') V 4 @

BC



 !"# $%&' "()'()"*(%++, -+%(./

 !



 !"# $%&'(  !""#$% &' n () n *&+,-. /&$ +/% ",#"%,+) +/&+ -+$ '!00$"&1% -$ %2!&0 +# -+$

1#0!*' $"&1%3

4&5 6&' +/% *&+,-. (% +/% 7%,# *&+,-.8

4(5 9#$$-(0) -' +%,*$ #: n; </&+ -$ +/% ,&'= #: +/% *&+,-.8

415 >/&+ &,% +/% %-?%'@&0!%$ #: +/-$ *&+,-.8 4A,-%B) %."0&-' )#!, &'$<%,3

C-'+D E+ *-?/+ (% !$%:!0 +# 1#'$-F%, &""0)-'? A *#,% +/&' #'1% -'

$#*% <&)35

4F5 G-@% &' %.&*"0% #: & H () H $!1/ *&+,-.3

4%5 9%,/&"$ !$-'? +/% ",%@-#!$ 1&$% +<-1% $#*%/#<; ?-@% &' %.&*"0% #: &

I . I $!1/ *&+,-.3

JK



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

67


