
;-((- - *i:rlr:l.lt #t ;su'Y t#r LJdt

2 6.:-r,Jl #att tV, é +t JI é"h-Jl ôUü,YI

ôUrL :â-i-ll l=-r,* 'f*
:(!ti; o4,s)J3Vt ;;r

:, bjcl É p[LJl 
"-JY

(1)

0,5 ( x2. r,s) :acrJl ,_F ô/l_l
I (*) t (\) *.r15:Jl ùrhJt CN

rir {;,[;] 
=,.îz-,

.G(x):[sr(r); sze)]r :J".7 cfclD)cD dt.F- ,J,j^ (1

.t_,t. x(k+l)-G(x(t)1 i_,tFl uyJl o_É (v) : 1i; ;pUt a ç1 ç (2

.x(0):[1,2;1,5]r :Oi LJ" 6(1) fl.tijl (ro* J! .*,.aJ!) J_e"Vt ,-rrrât .pr-t -i-ri (a

,(!tà s)glrjl 
""/1

:a.lLll ,r"rf di-- ü«
(y,:_y+t(t+2), h:0,1
I
I

Ir(o): t

.(2) {"tJ }t\ *--b Jk-f1 i:1,2,s cy, i.Jl-.rrYl 
flâl ,*-Î

, i#l 
^j"c. 

4 ç)l ,l o:-#1.-tt\ û- b _,1..-! élJi L.-.^aIl-;*i:I I zi b.-,.=-l' -Ç q -t \

.(ro-u J! *rA!) ** q"Al Jèl )t4*Y Le.altalj( 3 çll .r ,jy-rr\iL.+
.y(r): t2+e-,":g 3,-à\"pf Oi Uo r,r:0.4 âü.Jl *, .!Jl "tUlt 

-^-^-î
(.tu, s)JuJl

:!Ul ,r"rf ,)i-- ù«
0<r<1

h=0, 1

I r'to - x1 2x]+t

l,,t,,' - x!- xz:o

o : {(xr, x2) e IR2 : 0,25 1 x1l-7,2;

'.!16 ærJ

-0

( srt*): *i,tvi 
{sz,):\f+

(2)

(1

(2

(r
. .lr
, / ,gl

lt':t+t,
lr(o) : t,

2023 I 2022

(3)



6§.Ç ,-r)-î<fl #l â-iiL'Y t#l LJdl

"l.br Y- JÉ O é-{ at"; ,ri ù1 (1
'*9

.i : 1, 2,3 twi &l *r"J L\ '*--b 
îràr'l (2

:9 grr-ù1 Jèf üi [Jc c (ro*6 Jl :rrU!) , = o,z ih/,l * .!Jl "tUf -*.-i 1t

.lv* Ô;U

'ÿ:2et-r-1
e (ro-6 Jl! .*re!) r = o, z iiJ;l to çPl "f»f ..*i 1+

:(Ll;,:05,5) 
"Ul 

;-/l\ /c"
(ôrfll ô-i) 41 ,:i,}d-l.:la;dl ,F tÉ ôl ,-!'r,a;, (Kirchhoffs) é-nr^{ ôrrU ô!

i,âli, â;l: é ,f ,l +*f tJÇ:Jl ,)i J! OyUf lja Le:j,-r ,l** asQ.lÂ, ryL.jÿ ;il: Jy
r (Henry; r fil: Çss (Farads) c \p*',iS- t (ohms) n b;l-râ :a*s\b ,ÿ çÉ

: zl:Lll é;a- E(t) o;l-lâ (r_§t éJ) -i{+l yr*,

r/'(r) +RI(r). + [" Ift)dr: E(r)
L.)

Lp 6.s J*Jl + a;"r t;rjl g Jrrl ,Jc c1 , .ell .*_,l-r)r ,) ,,(t) ,

(

r,1t; ;;Ç1 ô!
:al*{ ,pl

[zr 
rtrl+ o[r,111 - rr(r)] + 2It (t) : t2

tr # J r2(t)dt + 4t2(r)+ o[r,1r1 -11(r)] : s
(4)

0.5 F?{)
!

I

1

i

I
I

i:l: {ï . i /- ";,

jç.ct JHI ;§J

. (4) 4r!
Jr"lr ,r5ll .*i

./2(0) = 6 , I1(0):0 :f : O at41 J:e Ji ,.f r,
ôdldll Fz(t,rt,r2) 1F{t,rl,12) ù:JI-ül r--ri 1i

(RK4) 4 A)\ ,î u-{ fu: *} JL",:-t (z
L-^e/?: u,7 y Cw21 ) wt1 €npl

Je--,lti

202312022 :Çl;-{l i!! ;-il É-r1:;: :iL-\l



Z ç,tlu)t :rb;^'l)
L*

2 { »d) L,Jâ"bnt ,r-\,* €
7\224,
L*

) .P,t \

\*,,

\(,, ,

= An *znJ.+À;o

)z nnü- = ca "t-

qo\ e lkzt o, z( (un

6ko) =

( 4,2") tri (

,c"(D)c )

D=

Gr») a ù #r
1.,f)(*o( ü,ç)

( ", 5) ( *o ( (a,r)

/-^cÿ
, 9C»> ç D

€ t",5ÿ< u,ÿ,< (,,sÿ+

:\FL-
' (Y) a)t» I

,, IEJ.L ,
", 

()) UA,t [z

,7
.<=.Lr)l.o/ /
VY

o,L{ (",t?1 fl,[^) </ry{ 14,{

A-\^ ) €-f',{ )/5J ' :r f

).94t *--zl) r, l-- u ,La)t t L ,-) +,,.,
b)"()g7) ç D ù, ( u, t;')) rËz;5 I

Wÿufuodtk
/ 8^î^l \

lr-,n, )
n4,*{a,fT

' U)uu:t Q



I
/-. I

ry!
ô^n

ôô-
b*o

,r=(d

liWL"'û)d,rÿ

.. r, lo

[4)

X =G? t/')



f' =, - A + b l.t+v-)

$1")= L, !^=or4

\^/ j+ -?^ {-.. /L+ L.L th) = (l-],1 *ô*'\ h' "* zt'b;

fr- h). ,\.vü* ; ,:31- z't ,,,31 =,W*)w;+J" d**z!"i

i lo

( l-",n1 *1 o 1,,'lf cL+ ?- Lo,A)Lu

"* : îîJ;:;ï;il i;;;;;i r; il;; * ::,x"-w,
-3 ,=- @,g ua *r,glS+o,o LL4 = oog[c,63{)n go*l1 +.o,e y

-- r,'4g40 @9/ ,,wq q,:t_r*x_n/l ,)dl u;u-_^_o, e
(r) l'rr'Â) )'4r^YPw^b'nb L *k'5 Àà) tu,z?-e

*i^n = \^,,i -1 h(rrs .|u. -,sr-j,-n it+{,_ L* 
glr r@

c=31 ,,u- 1 
\rr/,-1') :" \% + h(ut 4= -ÇE *rnÇï*n- gi")

rt

f.= { \h I *, \= { tu; l) = -\Are +h \t-"*, z.) = -hta+ @ (q+'r-) =4,@ @?

l,r= I thl*n\= d tort;o,0) --\^à* L+th.n'):-'l $t",C"[",{-tZ)= -:É#9
C;*\Lri ur./ =d\-tfl-j o,ga)= - w?-+br(.h*+ z\=-o,fl34t o't;lîW;t

Y,,=4 \b, ; *J; ,4 t',:; a,ïSAil= -\^t +k' tt' + 7): ' o-bÀe + q!3 
I

*,;') =o,tbAo+ *(:'Ço,n"4s) 
-5E?','1'n\ 

^.::yl 3-it#;*v! 'v v-r 74'- L 
,u,+.Lz',,o6g _Ls,*S*O,Tgfuqa

= q?911 *-;4 f * 5,6c t+5 I LzÉg - 7s'53 1
u4L:*\*ræ Gÿ'

L-j§:

u=,4-:

t=L'

. c. -u 
1 -',--r1t5 19 k t?-rzz '' -o

^^,..) 
,Çq'g_WY{pf* #îÿÇû,-4:'"?'';-@*ù n : \'nl1*,î : \ko tS ff#ton^,'-#)_+*u'{i 

*'+' r+{':-q-} \w
t=31 --;.) -- wL. fâÏgf tbu,*d0)+rr94= - 5Pr,i1.Ç. 

,*æ
.î\Lo , *jt,) = -quttl t'Ë \L*+'u) = -*i*9ÿry4 +§,4("' 4+z) = o, 46!4w6



*,Tü : 'c'4940 + üFe A6qrcÉ) +Agt.ou,rus)*s[-qrr.) +1q6ffio,1949 + td- T; -4,e., A A^ ^, -n / )
{

o,fr* 

^ü\, 
* WY'u' 14 -4û\64*4 r3s5 -CIre{ 

)
. *y' -p tr ô 0'3354 qT-S =

-,TS 52ËL
r b", v'aàAll iÉ C;ÿl D; t çzL*.-a (z

fr u_: \ E\t\)- .-t'\.-
üLtï\ = (rru)â+ {''+: o,y'6-* æ, 67d32} --Lot$IoSX.n Çe

os bs

wùn = rnr i+ o,,{ t*r"* b.") = w ù+";a t*.*-,44 
=Lo-tqa)*ü,o,u4e

wù,r = 4t4 rru; t'€ toA ù

\,vu = I 1l w^,:r allt.) =4 Â*Aa. Aa G@ " "' 
k'nz)l

L= Q'*

t:4'.
l-.6ç- {É

.*,-= A,A\^/^-r cr",t(l)= 4tAQrrl)+*,o4= À,ZL
WS= AtAd++CIrclte) ;,.4totly\W)+q wL= 4,562@

;(:= -,2-&--/J\ -i,e dÿ'ÿ)1 W) ''uk e



z- ra v( ft,-T,)+zT.tg#4w
* f rul).tË+lr T, t 6 l\ L J = * . " " (z)

: f, çt ,T,T S

)zL-+4T''LL

.i t,,J, (Lt Jt tz-{ / ü tt#;.,t'

-t' 3= ô Ç z|-Lrq\leî-'-(î/=.
6 1.' * z*l a? ,r' -- o, 6 Tnr * o, z t(-",%

' -.ti,tZ , (s) '-)rb/) é Tn' æ *-Y
îr'= "rà (-q\$rr* e )- u,r\ €f îr' =-a,4 I. î 4tçTL+2,I

/----.-\
)

Urrt"\t,T,I) : -t,*\ + 4,6-r+ 3,(' a))'

,ô*,\=o,Ly gy-(g (»J Utq) '/ Ü *V-{ {,/ U b *L)

.{r,":q(o)=o 2 w",o=Lb)=}__a
*,r* 

= *c, 
à + { ( K,,., o e 1(.,.1 + :--l(u, c * K+,.) Aÿ

§,.= ,,' f..L hl , !,i , r*,;.) CU 
)

ï: îf l,'f +, \, u'ÿLt<n,4 ,rz,5,rgr-,,f|(

r i-1,l

I

ë>
+cfrtL-L

1o --L' *
L

Kg,L' *,- )n Fr ( li* i' :u 
*'rr,r 4 ' -z'6 t Lt<

1(*,r-= +.. t f ü;o ; ,' ?'n*L\'r,n ,1$+ÇK z
!',1"*' Kr,n , Çr"n ?;,

/--7)O':,n= U'^^( {-"* "4.,\,.+ LY,n ,T.,-o*lÿ,r)=1,1fn (.,,,i) o,3)o,46)= o,s3rlV,__
l(u,r= h Ç- r' tt +"! ,\,- n\-v,n ,:o.*Lyr,.J=o,4 E-(r- fj .,j ,",4s)= o,34;{@

1(,r ='\nli h,T,. ,Tu,.)= o,a n a;;;.,q L.+,,,rr;il b)= , t (,,q-_
,___z- 

,_- -_

Ka,t-= I^ t t f", L,r,\,.'\ = r, lfr( "1, io ) =r,A (-?-,!1,)+4,e,{")+ 9,Ç)= "6(ÿ



3)

\(8, * =)nf " \",o Ç, gtc?-, ',4f6t+) = a, 3?- 41*Ç t+

Ku.a =k1o (L- * o, * ,-\,"+4-Y,r--f",o*L-e,")=-, , Â\",L;
= o,Sto@hgy, "W

\(q, 7= &tf. (.. 'rL , o,§+û,?-F4'a76+)

= *r LSrtç t9*\ 
Qÿ

w4,4: u/,rr" *+ (\<n14r L\<,Lta+.LYs,rt+ Kq,a)

*r,n=*r,o + â(\Ç,2_+ g\(ztut-Ll(2,.*Ku, I
3 o { + (*,Syr;ry (o,e466) + r*lotg4z 6qh o, tÿ\UO++)z, or34 q6Xæ«ÿ

1 Ïto a\ry §,a:er ;zgz-tfa
{

LTrr", q\ y*2r4 : o,34 auz6g

olfr1"17 ;o,SUz§tl

â*6 Y

., i1.t )+ L (",11+CI+z) + o, el ffooE4 4

. I rÀ. O?:


