Ch.

CASIC  coMei PTE

Coov \O ~lo § ( C/) (-—‘21’ QV\%‘}* dn e f '%'V"\ e 8’\ € E’;%W’“‘@"'\

C by )

(e -

Clx\érf/&

elepnent b 6; G»*:«“ﬁ@m»l{z,é? KR

o) arloﬂ"f\ro\r% v e s

n? (3{, e

1 !
L.) {Dtu ﬂb (3+

Ex

¢ deasred \sd 5 or Q.

C_V\.;r%

tote
(AY

Cultrent . ol {i%:)wé

iC /s ) Deno e d bj '

Annperes

ity = } =y all) = 90) ¢
To Lo Shie 4 toll obout  Cursenb e v, e
T -1
AL A ;

‘3 Yo

points gici _ twe  wwior
(1)

\IOHc)je Cortrder  we

Piold 4 5 wnil thirge

PAENE

. . ket
Twis worle Vg {‘r\dq’;@/\&u\%—- o e {3“3’%’\

o dependd ':mw o Fre ewd gopats X
Voltope 1S medsured o volbs (V) .
\ = éﬁi Cip s worl )e.we.rf?>
ey

To Le oble o ot

wie wep Pl spe ex g;f{\gv_& (\Jiﬁ"‘“«éﬁqi

=]

wet ek thape o) e

2ok m A e Holes | Megauted T
wes  ~fe Qw;zf(gﬁ? e peoto e, ‘
ﬂ‘ @ \)g KUAL =S oy S, r'?gj \\(y vét:ﬁjm’ér ’(‘\/\Q e ‘—'
feen . Messuesl i

of [laek) chirpe  Ancovph o ARLS

(g: £

#1 2o Ed\:;\ ?g;j

1.

Qur

ot WY
speci e o

todee @3t Yie elecheiral
t D - 14 Y 4 o
- J fo w (s dne Mo ﬁf ot -

e s

dbay ough Wit e Eigept e
X # . Wnesre ot \‘xé = ‘—\’dx.

(A - 43/c)

s T \
N i = J




Orovnd . Compron  celeenia

e

D

me\!‘éff tote o clr\,;fau oL e-nefgfd.

Wt

Prszive $19~  comvention we solept  Ane

1 SHRN |

#2 () EG:I‘;I lzﬁg;jr

POt b \rng,?z PSS e S in d decort.  Guen

POW\%_ X oo UNA)H‘, BU Ny We Ml The \ro\“r%@e: Lewee P‘Q}m%» X

8{’@)"@ 7 ﬂ'v‘e. ng . de\ﬂga‘ %Df %ID\JV"Q% - _i..*

DeAo ted \gd 2 or P Aessuerd i

g Lwr),  (tw=13k)

_dW _ow | dy = NTHEY
P ar ~ o9 dt ! \PLH B VH ‘WE

atey itH)

3 o Lo~!
Comedion  frat  giNea o~ e&ec;‘rrcal

o

(,’omlDDrQ/‘«i’“{ e ,(:‘Q‘élrs'{v‘é
Clraden Sutly thot

[

Fermmmd b e lesves  frona e "—

7 u Accor e 'Q?’\'?
i) j
L) L op =N o dnen ne or-Ponent {5 ::g,gcars,amg
g v
v L electrital  moweer . £3. Ved +er
Coprponent -
i W) = Ubvlrs Lo tren fwe Wrapon i5  delivering
booP Ponen k 8

ASSUM\D h\&,\ S :[‘e“ i{ﬂ"" 1S e
— ¢

E\em\m'(; ertd”‘ Trteronnethen

of corren oare

of woltape  o-d e crectihon
i

e cucrenk entery  Uhwe mm\m,\@ﬁ)h) Moy e L lobeled

T akeled derpginal

Qur  Loan e iy ©

~

powes e leadber
¢ v

we wale  tve  fellowing  2Rg0n-ptrans

(M) Blectdcor  ehjechs Woppea  pationdt eroutly throuphout tne oireuih.

&AZ) The net t\/\&;«%ﬁ iy de ‘“3‘"6’3 cloged 'SU(‘,Q&QQ, 15 ah‘f\’éjé sero.

ob  law't) eletivical comporankt . Cireats Avet

et

mde é 4
Ferralng |

S sl (ﬁrl) pee colled  lumped croo by Lowped Girtol b Seneralla meds D Swrell gprenth

—— ——e:;;f/\ ~
[ — T Ve I( "“JT’;‘C:;}—"‘@ 2~ panal €lenata

U (S\\m(fia Lo et b (‘?}ﬁjw@k«%’)

Row

e\ew~en b

,/'/f
——1) ?)'*"'U\N\é\"é\ {\()clﬁ‘ - PQ\'\/“‘”" YU € "%"'P‘EQ
- e D& der ralingls e B




B e W e - L - e e + TH»? e e ,3, i ) S ’
#4390 Ed} //?pl‘“?

e HRhoFEE 'S L AWS

\Urthhol) Y Current  Low UtCL)M (A sceth e e o of  our 5850 D F N0 {Arz)

1 The pet aw%g,a wside. 3“3 cloyed Sucloce s aéwa35 ?e,;);"") Cor gﬁé Clded  ducfote

ne Sopn ‘b{, (\f\wy\ﬁw\é’ orrents e%d’c)\s e  Son— D ngaﬁwﬁ Luvrrenfs

Ey
ﬁnu)w\i(\é‘ SN y e
R S S
wﬁga‘g\{‘\ﬁ '3 / !L[
el - > ‘\/\U:,W“\A(f = = a@%‘%mm‘f
:> ‘Vlﬁ-\-)_ = ‘\3+‘|[1
\\’\CDV\/\\’/\S) cohy i, Ty iy
OO*%Q\\'\S T pone
Yol =) it i v iy =0
i
é.._
Ex e

‘erc,hhog_ét*s \(ol’!réézg, Lo LW LY (A divect ;'V\_soh”c.af%—m-q ol Pt wdepende nte

for e e 2 Srerpy M [perente Cebwieen o %‘5'%‘%"/*"5“@,} SO~ DL \/OW}(?QS

8\&/\% Q/«ag t::o\D (closedd péff&b\) 1S 7€/,

= [a)
— _ Wbt Ve + Neg 4ilae +Ven = W2 = O
/\h
N\\ L\‘%‘N@“{f Ge tVed +Vdp +\ep 4+ Yoy = O
A(é@l N>, ’r\l!ot = \!ae fk\lﬁé + k"é(‘,
e i
o
/w‘[j Sr\Q! 00 o
%QMV’MA




WL = Ny =N Ny = O
_ T
let wih) = =z cos (fot + Tq> \r Wb T C =y N ) = N ey T =g 1)
y= |
G W) o= 12T
) = S (SE) \r

= Wl e 28 2005 (T4 '%) ~sendSt)

TeemINAL EQUATDNS

i £ 4l gt j

A creoit  element 15 ehvarscherited x% e tunen

(e latvany @abiabiod oo
' o
ne  Cocrenaf (S) A("/\WOU‘S‘A he  elepneal ALY \(oH—af/lL(S) 2CrosS 145 Fermmalg

Qe rebhiond  oe  Llled terranal  eamuodtnd

Terpanaf @g0d ey dependt  only

L&)
on e elemest  o.d pot o~ we cesk of tne wwvecl B otnar the €lement 'S
Péf“f' ok .

Tnceperclent  woltope wore (1VS)

A Awo —Fereaiaal (S\'\r\&ﬂe bn,%ﬂ%) elerment  witn

N ot i e o Fre
brasth  elahon ) = vl , ey e voliepe o} IVS 1m pddependent 9F

0

Cutrent  ald) ?ag@;,\? i o P
C

N AT
P B s,

/
é@ i) = 5
+
y(+ W)
l o 7t sec

VA
schemo e
reg)rrﬁ’w«’ra’ﬂ% A conthant \t’@{«h}ﬁz orce (Sormetirmes alled {oaﬂwef?})
botted is soretmes depitbed by Tmm
<l Ll o
~i E WWi=E . (Lonsﬁrémr)
E}( \’&H)

? N L#) Mgl
//“ e T o
\ /\ > v \\/ g ﬂ\
o T~
\/ \J € ° ¢ °

t © L ‘f.(.
()= 1Le~ %

erpdeeniiy )

N gls)

Sinuioidot \10H~c>g,g W Had

U




&S 2o g4\l 2017 |

Iacdleperctent  Cocrenp gL (1CS) A s\“a(gle brantin - elerrend vt Lrdatlh (LB~

i =l |, ie., fue curreat of TCS  is  indepradendt  ob The wlfope  scross  ifs Fealdll

bilt )
') Ex i) = Tmeos (wt +$) Sinooids|  cwrrenf &urce (AL oece)

) ]
L I.SH’) ‘1‘5 (*4“} = ig (LO/'\&(}-éV\”%“ C&)fr@/\’%‘ 30\)(‘?@‘} (_Oiy S’I)L)fgie)

Lemdre  72vS A 1S ore ctolled aohue  elemenks  betuse -Hne@ e P ble ol

de(‘:\tﬁ/f\r\of 'arbl"rfsrxé srount  of OWRS 4o e oot ”ﬂr‘/\@ﬁ&& eonnettecd o
'\”V\ro\.\éb\/@u{‘ heruaty o} f;»‘m'%r@!ffa @ﬁ.f\%%h,

—— O ——

Resisdor  Gereml rarme@  Jor & Z-terivel elemeat  wholt Lraathy  corcent A

'

rgalin \s@‘%%&g@ Sé"f’\&fej 5 relbhe. degor bed kﬁd 3 wueve on e -y Pl%ﬁ‘
(4
9

Yil)
v(t)

Exéh~(i>\§§ . ; )

\
~
\4

/|
N

S S . = V .
/ ) ! Y ’ \ !

&) (%) ) (o)

PN

) b 9 n)




i

46 2o Edkclnz:iﬁ |

Linear «  Vanakles MI«J Sre Wl Ao %S"Lé o> Inesa, reldfon il thee exish YN S

b ( pof ot sa~d b sre zero)  soth fwar dxtby = O,

Eilotecol Lilaterol  elmerts  hove  i-v owveld At ace ajmm%if“r!@ W.r.b. tne ocipim.
Whea we e 4o wanetd ilateal elewpnt  Letween H4wo ~ades (b i lmmdderis |
Wit dereeiral  ts connetled 4o whithh nede. +or mnlbteal elennents s (s nok 3.
Active A eeststor s ol do Le oekiNe (L S Tov cueve cordanald o ot e i)

%ﬁ&‘*’%%ﬁ Vil L O . T olher word S seHVe &) iy curve  uigts pnd o ggd&r&.‘f‘,

tinedr / \folHl;;e—aon%raHed / HMe-vgramdp / Lilo koo / atHve /
nonhineds orrent-tontealled | Hue-pniartink | onborlorera) pegive
° L - T V?, %,CC Tl ’__‘—‘—"*-*—vL_,‘*\h_ P
L ,,,&ﬂ e 4oece L @ D
° A ke AT P
d N vye A e T1 N A
€ N e A A
T I R
3 L Ve A e TV | g o
CR L : o
o | T3 N A
Lw_jm o |

LTl (Mned- Hene 1ol P2 'gh:? @f\' Sﬁf‘i

E i) = 14 U»)\B (Ohm'c Lowi)

(Q Lo~ be ;@8";%@4@ B ﬁ%ﬁéﬂ“?g,)
24

- o) o
13\9\56 =6 = E:Zw T @M once , Ne()gw,eﬁi i Ohm s (ﬂ)
0 _JW#JTV

G o ondotdante medsueed in DS [8) ar Mhob (guﬂ)




*7 20 :Ed}s! 25177

Mo LTD rewistor  is Lot \f:)!flr(élg& A urcent tordrealled Jor sl iz

except
=0 K =0 (6=2)
=2 {' %dw\lool < +
Jiltt) co~ Le
=0 [NV E PRI
1, ot
- &
v(t) =0 I
s toge i cotted  "thart ereditt
i
= "D&jwlbo\ . Lo i
=0
v(+)
> [
5 “u Snzﬁ”‘/\é’\’f
1(4) =0 . ' il VLo
s case 1§ (atled 22 DA Lt -
powers . p=\i = Y]yt
e s Jor  LTT velishor
. = a*

Copacitar A

4o - ]
N . The tharfl & Vi
2’+ejv‘f‘l‘\f‘€3\ e‘ewe/«\(%- ’i’\/\a‘{‘ C.A\/m &Vof“@. CM;‘;‘/’[EKQ« ~ %

P 4 'L )\é‘
. . e Hs ; o e lafion cleSeribepl
cdore§ | e \ro"raf/@ VA=Y il afeh S S itS e rernals S é’

Yoot D G E on Ahe Q\f“\] ‘ﬁléj\% -
< ’
2
2 ' T
o / o ‘ y

},/:
&

~

5 ‘,/‘:ﬁ\\,s‘ \’f’\S\;‘é‘Hf\?
; ¢

()= <L
weakerial 1 o Q“)

£ (det. ok curcant)

‘,g; J\‘
> i) =y =y = qlt) +J"h eide
unﬁuth\/\j plate




LT 1 CéPrDCJ.t'f“@f"’

\q(ﬂ =Cv(f)

S C v conttat  named CQP&CM}MQ,/ peasured o Eoruds (F |

[~ retotHon 7 4 = & alt) _ . i ) s LT
7 rn ! |(,'H ;J?'%{ ) = jw;‘ { C\\/“}} —_ o F(f’} = El “,) O d{:(/—! | %Jl‘ LT { :
& vmzau for |

i maranrt

e ‘: X %‘ ' , o - ‘
Eauivalently vl = Loth = L] 0o) +jt @) o g\,m ) 4 if}tz)c’t
2 | Q ‘

o

(Vo) « i HaI voltoge ot re Q&pé(}ﬁ'%ﬁ/ﬁ}

+ \'SLTD):\O\? SvPPQSﬁ e vadi. Currea b twe Wilre  0da
Caf‘l‘ké s QOW\A CoWe awde b e e hre

VL) L C=ipF
S ¢ i ,
NOITERL frOna 1OV o T2 withoul
- breo m'v\é? ok wafee . WS E (S Fhe

9 Wi e - ( |
M N AV s hi"/\e, (‘@@!u‘fﬁé (Pr \IOH‘Q%Q ra,{w 7
’A\Q‘SU’ r ta% Q%
2 «17»~h< - vt = i) "Lj , Jr
C 'Mc‘m
{ - - te
1O - - "/ L e
, l FXN 1O 1 .
- — b, sec 7/ (o xioA
rt° tor & ¥ ;:?;;:

-5
=y 12 = 10 ¢ WxIOT At —y Ab=SxioS = Sops
to- b ﬂ

[ -
B ’ 5’@.@/ 5

VZ‘«?WI o -gj'z / s

Thereiore, ne GGt Lensves 28 open cireulk

ader OC voltege .




DIWE = ithvld) "
PR P )PLH: cuu’)é*_/.(__i:)\ Jor LTT  apaeibar,
= C vl ‘AF |
dt 5
t i) X
@fg;e@mﬁ/@ﬁ:é (Cy2) Wit = / plo)de = } cvdy = écwn
— \I(—Q))
S
Hente, @wef(ffa Srored ™M oan LT copyuidor— - W o= EQ\IL :é ég\m

, . 2
%Ew\er’f)a o fer é,\m,\g Fne kel e £ 2 Aw = wib) —wilbe) = LZQ,(\(H) ~ Vo)) }

|
I(\BL.’,C%{)F 2 o e e\ E’i\f@/‘f\ff\’%“ whose Mgsmgr‘fﬁg 3@\@% }?j -l Qu(fefx{* " Sr)'H‘SfﬁLaf

5 reloHn  deseribed \bj 5 corve  on dne P plee.
c

#
$ ; e
Vi Ex R
\ o ¢ : O:L—/

F;raead‘s Lo = \\r(H = S!—; @H‘)E

LTT ndotdr
p )
\/‘ . i Pl = L iiﬂ} L %’f\@wﬂ‘é}pmi restuced tn Weariey [B)
%@@ea y
o ’ ‘
(= celotton 7 uih = S P o S L':H)y - L) s L] (LT e,
d dt { d & ot )

Equvdtetly | il = T0e) 4 L [ weode




=D 20 Edi;/ 20177

poner el = it plb) = Lith) il |
= LUl iy jl 4t
Cdt
b i)
Shored AT (Lyo) \Nu):) ployde :) Lidi = L uLawm”
- s : 2
-0 1)
=0
= \w = lLi‘}
2

Sommary of  LTL ML elements! properties

Nesis o~ L) Copatitor (1) Lndocker (L)
Aaebores ¢
D | W) = 1) | alt) =Cutt) B = Ll
eaushfon
vy = itk ilr) = Vit = L gg__;j
[~ Char, Ky T
Ty = Lotk ] K b b
‘ . [N . 1t
d vy =)+ L L.mc!c th=ite) v | viTid e
eneréné Stoced ‘ f | -
———rmees {-L' ‘ N Ly L \\g‘&“{%{ﬁ - j; E*QE%}{
ot Hne + ) = L Con

o) Fna iy, vy,

\o) Veﬂh} Jotol SG/‘@.:}F;QQI QD\N{’I egua(&

rotol Jss) pajed  power,

SD\'O B) OI’W‘»’V[S IS‘N T L R\\" = \0(( K \!2 = (,211'1 = SD'
el oF node @ z l'9 "“i?; +T =n =)y 1

ALY loo(:» D2 ity —E = 0 = Vitv, =125 =) 100+ SO0, =120 W)

(ML) =) éi,:{é/%/ "“Mk -

V= =V, :‘SD\HE enco
[

b) oWge otte ¢ ey = BA =y Feo=3-120 = LW ial:&r*ou“%,) powes seneidhtd = \-001 - oo N

=S

Coccent Lurce Ny = Ny = ~ISOV =) Py = b-(-150) = KON~ (ée\wen‘g? (b{f tes)
FQ‘NQI QEE%EMW’;; M

b= o= iy, = Sour LOBSQA@WVBA)
— 2040 ¢ S0 = M

ity P, = -

= 5 0,0 = GSOU la%or&nvg} =




Bl 20 Bl wop

Dependent 80CLE " A linear  deperdent  Sourtn Web drreeival  chacochkeriSHcs

contralled

!
"J*d 5 cafegat wr & udliege oF e olmer lrath M dne oottt

,J_l \1al+aae wntrolled VQ"'LG)&@ o EJ

Corrent tontroliesl \._rol%g?e 590 Co
(vrevs)

(cevs)

— > 4 ‘ 5 N ;

[ |, " — o

o oontral v

pro volkoze  gomn r o el cepstaate
% Vee s
=N, .
ot —<—0 =0
4 T |
\f ¥ N | '
i g tL\‘ /tl’> (3,
—— g - — R I
N ol e, [ s Lontrol o
g - AT ans Londdo tha nia e Cot et fidd
= L
= C \“ o
g
e Diy) s
IWest -8 tocmes A Cebrortth AT i depithed \“&;)‘
;t N
+ N 1 e My so s e
° The beantin  relsdrond B "“"’L !
\" fudy LS Mo, =8 O b Feoer §
;}fﬁf‘ %W B%J% b i
& 5 = h i? I [ [ b«a‘»
|

Y N‘b ‘ v—"—‘.,_—.,‘___',,*‘ww-_,, |
A .'i 3 M EN ke b Nl =0
\’k &

k
I ? The 4oto) @WU o} 17 ' =
;:

’$ Vj = (Exertiye ¢ %3'9'@\?4:‘_ A g ?)?
f




*-\?"OM U'ZLL)’T »’(3 é;)(z»'\f P

17

s édg}-e‘pnaﬂt()l\éj Q,sa\JZ/e, et 6 we %N«:’é e e g,féf‘).\«fj

A
J T‘ L
BV

et b N

\f‘/w!

=% fwne @31&%33"' >4
(&

ook e Letow

: @

[Hows

O

v

30 Edltl 25177

W

O

() lobel  estrn leratin w»«7\
2) sesip o lotaibracy) LE N
( S N
dreetlve, Yo edily lerdelia / 2 é.,,,\
. b H -] 4
1) lbtel estwn nade @\\l /

t 3

M) Sutarn e 2ropha \ H\X\/ﬁ S

N> es 3{®r® ,k@!@B

y ~
branvnes = Nty AT (‘?\j

n =Y
L =6

L o e o}
& ob wnocded

= o} lecintmed

Thena  dne grapa of dve @régwaﬁga

Uru«\k Lecorady

vereott 7 When el eve D e bere gl
we osifpn  oee of e ternmndl  nodes
s Cleoce Do beest (b 2s ol %.%fgﬁg
212 it 0 DS Showa ¢
2
P /’@H @
:=>— ~
Chod? oS D) Y
©) efeLne
(o’r‘ai"f‘(dfd) @
For e ternandl
> &
\ /o’:)
=>

‘

®

Lz 2} Srewnead

235

Yo g

/‘E‘ip‘fﬁ »ndd
m Z ”wwl\/\é\

Ch@ e &




B15 2o £yl 207
Nﬁ Sy 8 ,PQ( oD é‘& 4*!"‘} Gy g %{ L [

Wt te el 9 esthh wode -

@ ¢ -y xig b=

~
wd
=
v
[

ED)”S ) ca ve writen 28

0, C i & l
@ |-t o - I o o ol D %
® o -l ! 0 | s} ;i D ‘%
o) o B : ‘
OR o 0 -l IRR o |
B ; N
5
Ay :
i)
—y—
\

Ao v intideata modeix (ax, rotein) obtamed 58

™ b leoves (T ode

9,‘j = -] b }”r% Lesnltn  ©at7S VY pode
O ofnerwise
U locdtn worcend vector t= ti, ty oo ibBT

Lineasr QIQ/\DQﬁde,{\(.Q‘ Let

MOpNgy ey M pe % vetkors (ot toe Wina) o 1) we Cde
e el numleesrS e,y (eob B zesa) et Pedt Zou = O fven e

et *\O rS \(l ) \!2 [ ‘\i‘\(_ B \\V\ f CSE“,%}E}\,Q&@/% g‘ ) O“—‘V\ er \{"“\J’g { '{‘Vi Q‘j Ghr"{ ‘!\/‘ @4?&;»% v("‘; § b ‘{\%‘ﬂ,{‘ﬁzﬂ‘ (f:é £ ‘?‘7 .

Ex { 1o}

Wheress [,{ } ; E; } ' {;j e A 6615‘ (Lecouse '3\1! - by *3\{3 mf})
3 é A

2l

PR D e
Tows  (row wethrs)  of Ay e up ko zers . Twere bore  tues've Linea- depenclent
U
CnONE Ora e 95 relerenc. pofe T R O . 0Or e 08 S0t £ row P’W‘A A&
' ¢

The  newd  peetrix W nze (a1 xb g lled e e @d il demte mes bty

Dnd dend ded 33{1 A
C




Ly 2 edl*:! 2517
(.lo?zﬂ et (O we e ] o © © -
Aa = | -\ ¢] -1 o S }” A. = “l o i I O 0
o { ») { o
O T Foletnce node o -l I g 1 9
(%foumcﬁj
1o 9 A ae \Me.;rlé inclependon b o %"%ﬁ" = Mﬁ Socin A s
colled POl cone gl
— 7y ——
RN A eph 1y Gonnecked i) There 8 5 patia (disreqating e dicection
oF  branthes ) Connecding and o fodes
= node 5 0 node iy //\
h - @
o
Lheet B0
ConAe R %r E’) (\'\)’\* wonaet Hé 3‘((5\3‘/\
S, Vl")y\a '
ern, we ouboned }A;iq} Leer) Al oo d  UAdent ot
fene brdntin  Lurrent Ve ther
Tlemarle  M=0 = Agi =0 (g 7)

LeloHon of irudente otk Ao locd-lhn \?Mi?ﬁg

nandes do WL

ey

=1 !

\!®®

=

e dntin \:3!45}@@3 Npy Ny ey Ny

Vi = Vg (Wl Lerween vode O ) 5 a

@ node ®(“') )
\'2 = \l®®
velertrto  wacle ' u
we Lhaye ho \’b - ®®
oetorn & feon- Ay
node. MRS @ e, €3
q= e , 0= NOD , €= Vag

) eoth oty Qa~ be wabfen i el op nsde s,

ol {‘agﬁ

DO OB = 6D T VDB = €€,




s 2o Evdli' 2ot

M= @ -¢, I ri ~1 o” €
V2= §-Cg ovFin v [ o —l|le,
G o= ¢ -e, = v | o -t 1]|eg
Wkt ¥ Y, a o | O | >—
Yy = @ P ~
‘ : focen " ecut? (node \!C)H’“é(%@ W@W}
Vs = e g o o | ‘
Vi [:-( o 0
V,o = ~@, - R
—— - U
b
VE T A'(
{branth \:tha&g,Q
et )

At e oetemed |u= ATe

i

wdrle ong we aow e node voltded  we (b deferrame 20 e bealy Woltapes.
A%, UNL pots ro oanbdreintS en node woltoges. ‘

—E\fﬁ&”‘& Thenrlrn  Congder  Two deeoits ek S e Saee graph o Leb i= 0, izwibl"

0 T -
Le e arprend vechor Lo oot {0 0ed we Luvg ) be twe woltage€

vtk frops et 2 TThew Ty = 0.
Cook c Ty = T(AT)  C (i1aT)e = (AT <o Wﬂ
5

Wma-te Ty =10 ¢ NES LS ‘G@hmcg) o Nve Bpee oyt b - Then

lo
Oi"‘lu’)ﬁ'\lﬂ”} = > ik_(H\‘Q(«L) - Ao ol PD\AJ@F_ ((_,OrJQ/“\Ja-'\’N{\ e P’Dv*\f@f)
le =14

Plarar @rap 0o Le drowa  on  plane e suth 2w ek fwe brdntned

i ieyeck o 2> pomt ok 1S por & rade

n
>

ploryr Sacy whe re=S s ot o

nade

|

nonplonar

Nonteperable  Qeaph 1L o Connet ke BCaps %m\ég wanest bigd  afbes f‘@MO\eM(f fam(»l

one mode  (ad oWl Yre Bristhes atrathed 4o ™ot r\:>de) ren NS rorsepaaele




b 2o Edtlif 2217

Moteix formolation Of L

LQX’ 6 \9(0 - "Dl;\/“*é\’“ , o T Pgm afale 3‘2\();" R The  reeh b fo ; Py M ;3 o Lp ' LD

vateix (where { {5 dne avumbe Ob paner smeshes a-d L (s e nor-b e

oF erarthes)  depaed o5 feltons:

Pl )™ beantia belon3s 40 P pesh aad Aness direefad comn tlek
) . T 5 o |
Mij = . i !rQ”M. brgnlin belonks o 1™ paesin  ded  Twen dec Rl 2 Q‘JQD%\;{

O ohne i §e

sy

tnner methes = 4 D, @ ;@,;‘?‘j (Qirechons d-e Ohndien Cw) ' cantention )

t 1 7 Y § 6 7 brgtwnes
-1 | | o © © 0)
I 0o O 1 5 1] 9
T ey mmeshes

;
(et NES VIR Le e lorln uoltoge yectar _ Thew §

ot BT

P oD

To et Linner) mesh  dnere careisedg d  aesh correk amitn T celated e

e orgalin Corrents a5 pallowed

Y= |® - ‘@ I, )
t, = te '
0 -:}. |2 l@
- iy =13 ‘ ”
Eg t:!) @ ll - '@
Q\,“;. i@ -— i@ ig
id‘\'\
g = ’@ )
. ” o
'6 = ‘@ L
e
i
= brdnln  Courrent stebbor
i - - et T
n = mesh torcent = E.: MmEi

Zewdrlc  Once W tuowd  bre mesh wwrrents  we Gn deterpane ol Tl boantiy

et ke, L ety o conetiaacks o eneth wiretds, Thece fore

K 1»‘ \
o= A‘ - AM-‘BM s,;)_ AM =0 . —“l\()\' \S, COVULS 3{, A Qe OF&’V\CDOO/\AQ o poey gg Mi
Y

P Nda b2 and T,
Socmdeif o do 18 e gt




Hiyr 2O Edltl 2017
Farmolotteny Jar AR Q)\!‘.:,,,a\‘?“f»

Iree  Glven o connethed  goph 6 (s gubgra‘DE'\ T e
) T hed =l dwme nxles of Gy
L} T s wnnetted / At

Z) T wontovns o ff;:n;,;»p%,,

0}
2
® 3
Y s
N D
‘ U Clondons (20 )
Jee d—ce b (e
Feop 6 beee T, poee Ty rob 3 1
Erertst  [prow Tvok 2 free  2lwoyd Wt ael  beaantnes. (= # of aodes)

—_— D E=—

cotse Lek 06 b  © connelbied ﬂr,},p% LA b ok epamtves C foocstled o eotser (L

) kv remotal of B twe l=eintnes  op € from G rokos an ondAnCCled sraph nd

Z) po\we ol oI\ the 'are~tWeS ol C except é\f‘a({“(aré ore b e ixjm‘ﬁh G

Q«’h)és conmet feel .

Ex G=RusTy ) .
CZ = ‘{ I 3\}
Cy = l) 6'7} Set )\,((3,&;,3,(}\3 15 oank 3 b B

otk Gluen connet fed arc)‘)’)\/\ 6L o »d o dee T f:;{y. 6) ) let & be > br~tin dF 1.
e tnece €K|\f§’}‘5 > cotsel of G vt conforns b od e oMY otes forne ’f

Trot Lh@t (s oniGue 2nd is calleed 2 Lundamento| corsel .

e At @t cofyel  we o skbown
Bedrthes :{h@lg.?ﬁ) Corrent  equatie-g \? s

Cobvee lpr, = {2[(’1![3"‘7}

é C!n " ”“Z =D
[C4 ' ' X }
(m/\—'f‘r@e) C3( !3 vy Etg =0
C

[ "g‘r'h,’Jr't(,qfi-, =D
Cg: ig-;L' =

- L e D
CQ), l914r~l—lw




s B el 2

4 - g 1) Y Lg'\ 'r,\',:,\"
(Lo, rriele Nole fmab  onte Dl fwe  cotree  lerdntn wrents e bnowa  HlE (Bue am(f

(4ree)  tramtte Cutferlt  Com e Lol

—_— s —

5 - n‘ e d '5'
Eundommenkal oo mentotr trot et bee Lromtin  defines o unque ovhie

et cotree (ron—tree) \ocatha clijnes 2

(oted 2 funclamental cotset ) . Likewuise

! ~ fméﬁxﬁh
unigoe 1090 (ealed & pundarmentdl E"‘:’F’) coth tnet (b cantdns o |§ 0 cotvee b

I

cotvee = ezlqlél\[j
boatnm 2 defves lop (D), ie, 12,51

ocantin M defves foop @ e, 14,7, S

2 5O 9A

M etn ud.  loop  We oM
Ootam  \olbehe eAuattond \oa VAV

S

My Ny g =0

1
oy BN g - Mg =R

L(é *\lg “"‘(3 =©

O

@ @
[ »

\j_’ _qo‘ "\(S ~--\/:S =

Mo Mot Hhat  onwe 2N fre trel oranths Vollog  Se Laonin | e NW\Q‘W?P
4

(otree)  toronth \tol‘rdges Odn  be compoled .

o Pdomwd  MUdene protiix ta-Oxb

M~ mesh pedeiX Db-(n-1)xb

L. borantin Lol rent e dar

y o brantn \lOH’da-Q vettar |
|
i mesh wrrat vectd

- Ve efor
e - podde \rei'%&g’é e




a9 2o £y1=l 2017

o

Du&\i*}é

D\)a’\r ﬁQbf’i" GiNle, = plnd- ponsepsrobie ‘%"‘"P“" 6o, we tomdbrott (g

Qool G =S elowd =
1) Awgﬁ Sotprise i, Fo @it aeesl, aad ccw Ao ooterrmash
‘ ;

Z> Let lorontin loj e XOUlnind meshes  pny ij 1L tne direcHon

~
¢ : |
of b 1 W€ By e oppeisite 4o g fnen E‘; (eovres

mde A, g eaters vﬁaj(

G
drethon o | Same 25 | oppmte to
,,,EL_,—J DAY My
ST SR MAL U W BRI

e

Sha(+w** .
rstote by gy N9 by
cow to ot b:)
. Ar\,
ral
oy
n,

A v g G sl 2
il el hwo-termindl  elemedd  and  plonde, ANEE G
(¢4

ik

v
MLle o q;p,mwaﬂr

DEIRSICHA P
Mots we doal of oroddt N

. \
%ré@% b Cpradt

,\ ~
) Geph sp Nis 6 (Sl of 6)
T N Gables o Al Liabley FS
2) The  lora~in W%QS how o} rd~tih b pY3 Moos ¥arra bles ol ' Ja of
OLbsmed Jodna 1FS wrfegpnnblw\(f e =00, 2550 NS N Y
clovel b brdaltn b oof N Lj ’DEfrf‘Q(‘Ml\/\f e i —) Vi
— P

{;9“9"””“’8? &bSH&“\)ﬁ‘Ms "
ﬁ ~
é@{ - M_) Q::E\{/




#20 gbidi‘li 25T

Exar-ple Lok 0S obdom e hal of e below eroif
1 i
A P Wl = 2 ot T C o
/i i = ={0m =
[ (L) Yy M
) = 2A iy =
T, . L
i ) /¢L —;——Julr\!n——tiz ) Wk Q) = 24008k
(.
~ A ~ A A
5 5 b i ¢
—
~ N
26 L 6w
~ w1 VN
o) = 2est A L= fopid ~ i + Qv_ - \A‘H -
- » ~ + s
QS ()= 2\ (33 = o \/g \ . Q = . T,
¢ 7 4Lk E U + iy L : (\ﬂaﬁﬁ) Ng
A I o " RPN Y X e e — _ ‘
Gy ol Lig)-C Gyliy=2 s ;
~
(C - 2¢) d
N ' ~
cAreo b N
A'+ Qf\j %'Neﬁ ’HMA{ e \N&)ic) hé)\/e Qk :;lL A ll\r( :\‘VL %Sj ‘@: = !1' ?! R é .
—— =
[N
Dm‘nd‘o\e ol @«JE\M’\é led N od N be  duat ureedbs. Let § Le o hroe skitemeat

Soot M. oLl Stolement B &,d m(slau'nof’ coln arc))zh~$me§f@HQ ad elechricy |

wold /0\08’\%—'\% l—»v H’S VY . Thew % S D

Ll pors Node — nedh
buord . cubstt — fond. fo@/g
ref. node — oultS mmesis
e - cotrpe
w9l ~oorrent
web — e

ExerU 2 Thimle dboof tue  phyiftdl  iaher pretot®a

i pei b g fren ﬁ e oyuvalp 0 D i edead by v{“é ) )

&)

wrrett  Staferaent  abovk M.

Q‘V\{r}«f\j&( =}~lw’\

St pte ()~ ondut bace (U7)

Mdothor - Qap&d%‘&r

Foul ot sOurce

Ct rent

Shork Y e T . open MY ot

P i b £ rfa [l ( \A }\ i % ‘

o}




A 13 e 2017 |

lC h. :‘T-[ Lnedr  Urne ~ Taddria~t Nagysiive Lot @3

Or Whit s oa. LT rerlshe  eAroat 7

o=

dep . A pontureds Bt conkiing

A ovwlt s \wede TL{E §s MRT eanlingle

Oej . A *\'\\r\'\ﬁw\\é‘réﬂ‘r\g el Grtewmt @ TV R o LoerC oor DS

A veth 18 Meemianasldny T iF TS NOT O Hane anging

Dey. A dpnor-i € Uetolt  portand  =n L oer C

Acarudt s eedstiie (L r s pOT O dgede-it

— D =

o Ve i ‘.{‘"\s “‘M, . . 1
Sdestitobon e, Corsider dne  hwo grromts G My leelow

We  tdn reDlace N, b eitnes  n tedepeaden b

Dty go Eoult, it ddl = 1E) o ‘oa %

w\o\epemﬂlz/‘\%' coceent et witn g =ilt)

7

wii thoot af fechind '3"9 ferdmthn  wdoMa 88 Jruren b

J n
mide M.

To ohver WO, . Olesares weiide My Coneek 1 Pre diffeentr loefwce

o \\MH?NO(Q%’\'&’\S 1/ 1—/ EL .

Depiniton A powe of  sssocidbed  Asrminaly i colled o pock. One-~gort i

o ortib e tirei b element heob R8s one pow of termindly accessle

'\lmvw Do%é{d@, -

f
one oS Mt

> prontned~ (L or Loor & or depenclent woorce (os) .




-1 o - B .- i

Two ane F“w‘z’a e &,é"{@g ‘JF“Q B&;Q 8@)@\\{6‘\5{\‘%‘ Qlk "%"V\E,/J \/\a\’& ‘de/\HC&( i\

&
tWarathens R s 2+t tne @f’% Lerpairals | Lek NQ/ N /MZ e .D,\Em‘gg.rg‘g

D{\(ﬂ M! [OQ @%Q\I\KQQV\ '%* Ao M‘Z ('\" EM’Z.) . “(\'\E'Lv\ (\_Q/ \—G’Dh/\ ﬂ){- Wf ;/ngsmmﬁgf

confiuraans e  vek o) lexdnthy WertAts dad \@Hagag Wi M wi
be fhe Same .
@ [T e s i) g i S
I, VASBPR—
B
N N (N=nq)
No Ml . o z
ST W J e o] B
lo T e b -

Come egoivdleal  one —pocts

Yy
0 e i
P DO
Ng, N,
b o . -

% . e, T'Zu j TN un
, o o
(pardlel  connethie)
2
o i
> . - ey = 1 #lgy - Ty
‘3( lg .
° b

B2 13 Eldde 2007)




43 18 Fidne 2017

+~ 0 9

3 O\

J —

=i W Im i)

=roN= ik i ()

—r  The  one-post (L ' hos M‘ i ehde.  yNen " &%M) |
_‘;

— The  ane-pork hoS e 12 dhdr. NG yn %2%,(1)

i, v

SIS PSS + |

Now, doke (=1, 9~d Ng= lig  Then 4] bad (1) lseton-e fdod ol

llrw,  one-parts  Letomne envitalent

3

2]

r
- L L

%D\\N\/\g LT ceydatite oreutto

Ther 2t HWo  sefwods »

\) No e \ml%&;m &nafﬁﬁ.ﬁ

7y MeSh e et %a\éﬁs




YR B 201771
Node  Voltope Am){jisji

' 173 L 7 ~ y
The ides s Ao sole Jor node weltezeS g \Nﬁ-h‘ﬁé) el ot eath rode  (Excest
e efetnt. node) . Noke twmak  omte e vode woltaed (e) ae lonmmm | e

e
lordrtty  woltoRes (V) 0o~ e compoied ea@iré , v= ATe . And onte e lordntin

N = (DS 4 1¢,,; deri .,l““]i
\wMa:gzs e lunpwln , tne  lecdntn cofrnts Ca~  Se con~pofecd Wl deremag(

equdtions
I'lg
EXONP_\(_’,_ N VN SO
4 MNrEAE QZMAQH 63 P(OCQ@«JCQ .
1
—y ChodkC  eferente nosk
> . .
iy O ﬂ:t'H = Iy ‘b *sz — \dbel  nocte \:@%mg,@g
—y wieike LU

= zroond Leef, noch)

. . . . ! e G-Cx A
el 2% pode - —~\§( #ll-q + “22 =Y - ¢+ 7:7; + :L.ﬁj; = {)
\(L 7, &9
el s (Ll T T
- - L 1"
7 I'Ll [
. - €, ~ €3 -
LCcL st node @ St R § E €2 L z 3 v EZ,_‘SL = O CZ)
('22 (Zg \QH I"l%
(el o rode 8) © €3z € Cr big, =0 (%)
ity Qg
POSEE N 'D]( ConAd)Cha- e S Gy = B/fz!g_
(y =% (birby)e - Gep = g
(¥)
(V) :> - Qzai + (QZ !—GK Q“(D[,\ Q»Cg)ez\ - (!23144'(95:) 6‘3 =0
(3) = - (6utts) €+ (Gyrbse, =-is,
- e ) .
614G q Go o | Y (
(€) = “z_ pode et
62 = O o
— sz Gz/{' C’)S "C?q,“" (QS —-(Cgf()s) Vet K ‘\/»Q/‘i’\w«
@ 63 ~l‘$l
~(byts)  byibs I e
e —
¢ i
My node ddeidddnte maleiy ¢




el o R
- B 1

#£S 1% Edes 2017]

Node _nalys3s witn  voldoge Soure s

Exomp le N Lo, My
=xomp le o I YV g
— I dorpnubbun Mderobles  no @, 8, @0
3 (LJ '25 H o) esw, o et el =3
-
Node O @ ~ig4 &y @2 5
iy M,

Nae @D @ S €2, €%
t’ZZ F’ZS Q-g,

Node. @ ol does ok give oS ° vseul @nuation (i Aerp=S O &,8,e) hare
dowenes , pobe Tvak eg=Ng (s is e bhaird @R uaties )

omarl  When  dpere {5 O~ ind. woltdfe dwrte Ny bebw e The geovnd and dome
node kb, we  do not wrides tre  node wollege €. 25 9 borrmoldien

driskte  (ginte HE s NOT Ba ualmoia ey - s )

E)‘()W\E’Q (o ed

Yé 1
) fj __:\N\2 11 L\ 'g_grm\)\%fg”?‘ﬁln Mo S Qg P €y
. i eon. ropded = T
'sﬁ? % 2 2, Q?\@ g obf =qn. reeded =T
e ol S -
: \
R N T P L TR e, U
]\bde @ . : o=t Z — =90 i?L s 1+ rz.g \Zq i QLI

1, 3 : Ty

ModiMed — node &a\amg

When  dneve s o \g,fﬂh)»aﬁi’l Surie LQ‘&Z’,??G/‘\C%K&J&%“ o \'\f\d@@@%’\ﬁ«%"“h‘g,,)‘ betreen dno
(ron ~%fou/\c*) nodes 5 a~d }:,/ we Chandt e}{r}yﬁ&,g e et Ain 4%&@% i

o ders o €5 Bad ey Ta otk LSS we <O eiher op Fire pi(mw'/;p :




#6 1% g\qg 2017

Me}rV\oc)l Lot dpe  (untmoym)  Corrent | Fheougn INne wltene govcte Lo 0re

oF  ur ,‘mrw\)\a*f'x\‘)n Varidteles

\s e fl e,
= XCBVV‘P‘ < ﬂ" ) z 2 gt - )
- RN Y NS oo ST VF ' ‘
E -—>iﬂ T TE\ g/ Docelohon var. T @8, €4,
il i e,,, . 3
¢ "% = RS
Ne, Kg %(ZZ {231 ie, ﬁ i
L
Nde () = S=Yr, S0 =0
f'z' QZ 7 " -
Girby, O o e, Gy,
Noe @ iy Sy S
124 Ly ( O bgtby —by - ® | O
Mae (D eee o e gy o by Cytbs O |6 i¢,
l?,u\ l Mg | o o o 5' V\(Sl
ooehaint exn s g€, = “.SZ \
G, = /7,

Method T Wil ML ,Pvﬁl“{’/\dj\“‘(\é) Faak dine wo rodes  (Lebwteen wmlniciy Yuere 1S

§ -,
tne  udlh e sove ) ave o gangle node . Dot node i colies @ Sopernode

0 T
Exorple  (ronier j*”ﬁ;j) Sup & Nod &
— e, A 2
I 1
\”L‘ ‘I ) ’ } 1 @.§
w B ?_} - (’:M g Morrolatien  Mar. &, 0, 04
¢ ‘ = i
\lg( (f’/ N Qg \ \g‘ j §
L
SupRrnode & G \{'5! . if . S,;E I f.}i;:ﬁﬁ =0 - AE
fl, iy Mg sy G+ b,y (;S.y(“' bGL’ e A
= | i
fode @ 1 @ €3 o O by Gyibs € g
i s
! L= o ey ||V,
By . . - e ,_;\TS
Grttront = &~ %2 !
"\21/,»/ - B

et g i

Made eopahvas M pedbel % - Paron
Nocle  esudhons




4T 1 Elde 017 |

£ xona ol e

R e

Find  twe mwer Dborbed 6;.1

]

LA tne Loa veiisher,

oL ok mpde (D o. 5 ¢ 973 &, S 0 )
gl Y 2
- R - _ i} {
el of rode @ ea-& , &-% N 2 _ 5 (2) Theoe eRn. 'y
z “ & Finree. vnbmowiag
conshramt  ean, L €74 = My €, ey =2 (3)
\Vy —:,61
(“,._ <\*...l.+| \ e te, = § fﬂg\) T {p £ [ i T
AR CRE RS I Tt B e Bk S S TR R B
—;—\,‘ }_Qz — 1€3 :g (L‘)
4 §
5 L, ( { Ly (e - 9 '
@) = '*(“z'hz_)ﬁq + ‘52#2?)5’2 4 :?ﬁ@ Xy -(62—€3>+_62+L263 =D
= -l(;é’,z — NES =0 = E& = »%QQ_ (_S)
",
WeLs) =y e, - jﬁ le, =8 = 2?% e, =% =p & =TT (eq= IV, €, =8V)
9 9 JT
e
2 P —

Lenmar! N lerercie b & b
Tal 4 W }'\ef\ %em 1S D e ‘u A SaN C%{BUFQ‘L brs Eripp @ @ om 0o r\b 2 \ﬁ o Qj %{o\)rﬁ\j )

do NOT wirife el oF nade b [tecdule v Cdandt) | Figum oob e rdtrarat

ean. Mo d by e dep.  Soorte

Execlse  [ledo A2 preaions  exow-ple ‘od c‘hmm\g pode (3 s seoond |




48 18 B 2017

Mesh Corrent AnISIS [ Dol o Node \oltege Aealyds |

The ded 1S dv e Jor wesh Corcentd ivzj el Hn il B dnRs mebhes.

Q Pormolativa varjdtled LYAGY ®
V2
1es

AR (meth corronts . !@d comEAtNOn e drrechvond

Qe } N ARV
/Q @éwz hoven €w-)

WL ot et (D 27 =g & Vg Ve, =0

L W o o
M ligig) < eriny ey 2y i, (g~ i)

EX(}MP'E’—

L et ¢ mlig) = 10

AL oF wesh @) AR ORI S (Y U@ ~ip) %“@ - i@E =0 1)

2

NL 3t mesh & - Ty iy + 1T U®~ ‘\@3 v { \® - 5@3 =0 13

3 T F 7
Ly, -~ -1 iy [ \ig,
' - L | — e,
(D, (), 1Y) =y ~ i, Wi 3 9 | = )
- - W Hgty 'x@ i 0O
) B
R Y :
— ’ .

i
Zup > mesh "!'Mg%c‘*!éw\ﬂ;a M

Vm&"ﬁgfﬁﬁ(

Meyln Am\ué!n‘s Wit Al surte s

Son-ple ‘
Nole dwak gy =1y, fuerefort aowta

Porenolotisn Mo 2 A '




49 1%

L ok @ - 1, lg =i F i lig ~ig) Vs =0

Y T 412, ~ 1 ‘63) R
o ot @ 0 g lig —is) v iy gy + lzgti@pigg) =0 i, Ttlptily | | g

Mo Hed M es}\ M‘é&i‘f)

Whea  Awere 18 9 turrent eoire bePWne8a o
ite VD““"D?&Z o Aere—4
tre plio\/xu‘rxo() =

wer  peshel  wWe Cdanol  express

ob mesh corents - LA suh o e we do eltner o

Metnod [ or dne (nlann) woltage N 20r08§ o coreent swrce lee One OL

oo prolation varidklel.

Eké‘mﬁ\@‘ e o l’z v (G q
— Y YV S

: A -
L 4 o _‘br o laten Marl ‘@ . Z’.:;,‘ sV
i K @ Y \E i :?) g -

meSh (D = (ﬂﬂrﬁz)?@ =0

' 7 ' O

Gyt, O } ‘(D} {
mesh@ = il ﬁ@ PNy =V =0 D) Uy —| "@g? ‘g._\ls
constramt < i®»i®~,?g ! ! O {»\/ j ées

Medhod 2

Weike oA pre%w:iw*j) Aol g dwo meshes  (Letweea adafch
|
Mrere (s Are wirnh wourte) s o angle mesh sk mesh 18 cdlled

O SpYrmesh

Xm0 l%

Lormoloken  Nae, ) 1 i)

o C s () ik Qg £ Gt = O . .
WL ob aopermetn €9 = (Utite) i + T2 i+ O } (nieaie)iy + fsip =0 ()
'l)[ = i@

@“‘5%‘(&9/\‘%‘ er . . i@ wl\@ S {(v)

(D) 4 () =) Wit te, 1 (4 D
| ~1 i ‘

Elirn 2017

$“Z7_|'$ “’\(5 1

fyig




410 W e 2017

?:Md ; .

Mesh  Curind  Forppletion

cperonesh (DAD) = 20 v Y Uj=ig) + (2 +bi; =0

=y bl +biy ~4ig = ~12 (1)
cocstomt 1 }% AV '
. Iy =61, (1)
Wois =20,
Conshamal 2 e ! | ‘ ’
VWIrat L ¢ fy = Y =2 =3 Ly = |\-\*'2 L’Z)

(0, (0),03) =5 bipselig) -y l6ly) = 12 =7 -1y

= “?-L( ="y 1‘; ?—ZA (l«)
() £ tn) =y

L=y mig = §~bi, = -5, = »;_3\3/-\5

Nade  \loltege Farenvle Hon

Node ® < & -Cn [ M _z\lx =0 K Uy = g ~€y
Y

@t SACRE T UL G TE R

o o= Rerge st W

o /@%_\L,H

Node @« 2 2%, f2

2] B s




lhpot eistantes ol

1) 1% Eldm 2007

LTL {b?f{%%“{\fé O,/\e - ;Qfo;gg

Aoae»@ﬁ!’ OSf\HS"ﬂM\éD Df\ia ol

sooctos  (whoye  cantol waraeles

LTl pepsdor,
’_’_,J,] \
D"\j LTT s,

A 111 e y
dovrwS A\

17

ides 'LFMBFQJMVS/ LTL regicters | and LTT clependent

Se within 12 e o) s esolvdlent 4o 3 BRI

5]
L nen W e oSt hede Ny = \!j"[; lﬂv el
Con
Tc_ﬂ_wo\ L ?f”’ﬂx&\sr,xl‘/“g L\E}f"%%‘%}( s he~§
®
! _ No _
[l ¢ : OIA O = n ! =y Qo be Compelted
| Iw‘;j é ' go\\mnop e
LMmew ‘ .
v et b oin cp/w%?, 1.
@
e - =y
R R T G PSRV
) 2
k \
— e, + 5 o S _ 1




"f“ef e Q\%

g Ry A Ly ).

4'43/ B-c, 4 c-h.

(1)

@+,

AN Teans J;QI o
SUP f)()&(tl, ae below -1 Chin (O N 5 ot ea1ui\la\e¢v|- i
C
(g / 4 L _ 2y
L/W—LG Q‘,é‘“‘/ &
A 2. A o &
N Sie
Foad e deaShorenaqo,  relahiond  between tra Aetples (R, 12
ldes  Eavdte Ane  eppitl. egistortel  Seen  bebMNee, e
Qag = e M (Tavg) = R llaely) L4z, (4)
‘zA 4”?@ ¢ (?(_
L e kA
lae = W> T, +12y () A Cep = M'Z@( It 'AA)* =
Aarla s il (I +VR +2 ¢
2 it & g B +12e 1A

() +(20) + (1) = %

QA g 4ily

e

= % (12112, +124)

(4)

' 12_ /'ZA
U{)“ (?) 7‘"’”’? Q—] = lz&ﬂc T (L\)“‘l&) ::_) i?z o J— ,CM‘,. J—
\?ﬂ " 4 %‘?@ W2 A4 7 ﬂ)ﬁ -~
Now, Wi ke
» apiig e (2 Hly ) RA'Z'EQLM )
L, Gy G = —— = e -
e s ( (g ritg M?c) (Cp vy Hle
= a ‘11‘72*“'7?‘?;*(3 Mg = N AT\ d
T e gy
ﬁﬁw’\(érh M % n/g
A \1 T = \a\'z‘:j
S
YA
‘M Cind 4o AdnS fornd by el Hong et Ween he  Ariples
Y ‘{’E = l/gzm }

;mm

(?AW’ File

nly = Cgity, = ity

Qu? :ff I?g

f?zﬂg

(6a 05,6 & (by,br, Gy )




L»’(é)vvm{)[ e

o

7¥ o

Fnd €
gx;?“f« A.
Q(z =0 ) 2
= e (22
g =N ne hos =
f |Z$
C
o ey 590 g,
Q/HL"ZG s ’2(, (00
2o (LA oo Vo
0, = et o =
Qe il
R, . Rz 222 von
attlar e (EH)
Thea

)

1

(‘2//2[,() + 20

284;




: 11
L!’\eé\ijc/j

Contider 2~ LTL veishve caciaib. Leb oofpul g Ee g Terentia volte e [uyetn &
Lot tro weths  v=lv v, - Umd Le tne pob  vedoer ok entries  Ore
hre \[O\b?)es of tne ISl ad dre werrends of e 1SS e drett.
ot
L U ;J\ - @ outpot ~é o be f;:,f\g ore. o) Fnese
\ é\lg .M WD ’
3 1] J S . . .
é\_\/ij imzdzg_, e A SN e N, Ty Ny iy
bnput vethar o o S
is
y N QMM t | ( |
Uv\@rm‘ﬂé v For esth oo{ffpu#‘ v {’\’VQK\Q» etivks 6w / ve Lty - Lm}
SUL  hngd ié: iéu! Thot s, J”) =lguld) Fluld) e o Cpomlt) -
gx’am \e n, f
i \T’ " i- \ For dne ovbpob gzt Jand T d lp o coth Awat
@ Q E @‘S i:kl\‘gf MZiS .
EIPY N Nk L TG (iklg) =0
e
'.:?* 'l: | \]S (Z’L» ] »—> T | ‘LZ . )
- S - h = — _
f?_,'f(z‘z R,‘f'ﬂq_ ﬂ.’rﬂz ﬂ!*ﬁzﬁ
%lOU( i ac;(a e e }Qi\‘%’ 3y
I Noke ok 3 is o .}.mwk,’%“@-ﬁ sp Y.
LTTL reS. | 4
_..——‘_-—-AT" )
N = ).
ot ceeif | ovtoet That s, J d( )
A dirett  lmplitedon ok \E(\e»\ri-f'y (S

|

where N vetdors

Mt

v(o(\wr{&\!) = Nd@ k

2 G 2018




2 2 YsSie 2017

t5 1o
E rap-ple e Ay

ix 1 /J Fond \aJ § upRrEstHion (1o, tonelr
Y= 207 g s & 5 ;M
A x one nd. Sourw. ot & me)
|S:-

We  fha wvike D=

if\p\”' Vel dar V= {\“5

} ) que,;rif}«d iwplies . 9 Ve |y ‘ly]l“ exisrs  Sotw Twed = ku.

< 2x)

ic [\'S] = e Caurrent lsagzg\/\j) h/\rgugb\ o
s

reister  when (=0 (whea

ind.  courrent dource s ‘u‘”("@l)

_ g ' 10 .
v 1y ot Twe  Lucead ,’Da@»%\"r\é? "r”\w;wéf‘ﬁ lan
S > reishar  whea Vg=0 (when
i; {2 A \iOH‘é%ﬁ ot 1S %,Ui[‘f-@f/}
o ovnpute Loy lall fee corrent  Sourty
ix 150 jon. '
My NI, T N Y TV “’5: -5y =D i, =1y}
' /5 G —
20T 7 Sl , ; |
7 =y 29\, = 20 =Y ”v:ﬂiﬁ,&
Soorie
TRV N PR S PR Y ~Siy =0 ('x"z“\«)
=) Zbiz:MD = iz_:ZAk
I
\;w\al\jq ho b Powe SR PO WaN Pz 4y = ”sA_
Lownarlc MW) o~ I8 rmednd r%@‘étﬁvf i wihe Short v et
: anrdt |
\M‘l\\\fxbb S LY redad «fﬁgﬂ&@?e‘wé? i et opea Ceedt
e AT 1 i
Warpiw Do NOT 1l Jdependent  Sourees. [ Betyode r%'mej see nok  fnputs }




#£2 2 LaSin 200 |

EY&?‘&AQ[‘? Tweee e (’)QF;N\@/\ '%13 Dl Ef)"ef%@’f e ! On m Le Lot Li‘f@\» EE% ]

ﬂ‘ n-z g ig \Y
,‘__—_t\/\l\__w__JvJ SR
% N - ‘?XP*‘H A O N
\l3® e, & ?Qg Exps 2 | =6\ LA 3
‘{ »lx\i! EX,’}%&E G\ LA M3
Expreds Ny oinderes of M A,

I \(e‘

ve vl

2
&a \w\ear‘;#rj dnere exjefs W EINT Wl et

Q}fﬁ‘ﬁ” :"?’ Ny o= \C [lo"L] z )
! \ N L
( Dwwd- M[; ‘°] = =Ty \fﬂ[o J

erp B =) Wy o= ' i‘:]

it
P It oo,
L Al
expBl =Y \13:![‘;] = [\I( \szx;?’ '.Z}JH] - %‘h*%"’@/
o IR




#y 2 Sen 201€

Tnerenin & Mocton Ec:’m"mfw o oCroei'ts

Netsll - Mo onR—rts o0 e};‘ubxeg,éeﬂ% s "r"m?ﬂ bove  lde~deol il

\ | | r | “
e fndn § "W\eare‘”,’“_, Considlas dog L lnr (‘:)"‘@”FQ””’P%'/ whe e N i 0. LT7 veSiiHve

chre-tt wa kst e ;

e l\ 5
RN Ui") Aﬂ‘é CXEID . Sourty r W Wl 1S s:m\‘%wi Va- . aldo M
! ' e o ledd
- (Al) Dﬂe'@f%’ ‘!5 Lotin \"DHL&SFQ’ e Corcent— con ed

— b

Thwen \WR g F‘L’Wa’ \;'W/ 12{,‘,\ (PP eStabl s\ Ine \b(gggy‘d 6‘3\\3}\{3‘6/\(‘2_

Co _,_JJLQ_Q R 1N thdrathed SHCS
=2 4 ' ,
% v = SNE ' } = (U, 1+ My i (1)
——) -
- |
‘ b

Nordon'S "Thenrna Under  dre Sore  ondifons (Y A (A1) we  can fnd 0, Ru

nd e elow @z‘gi\(&\em . Woldds

Vo9 * p-v el

DR

_ N -
\[ — N * .
o - - I
> L
- i o _ ‘J’g M
lemdrk  Sing L) 2 () e have 4o hove Ry = O 2 Ny = gy Ty

©

CDMW?H\A% Yo o Ml i (be > given one ~por 4 JV)
- J _

l> OFE[N [‘/W‘(A,,l\ é; WO%'}:}-‘?}Q aﬁga‘& \l'h/\ -

9
ey ]
Ve = Miu
g




#S 2 Lelim 2008

2) Shorf et tuccent equaly iyt

g) Ve VY iy e eonia we hove

T = M fiy o Another wiod to
oltain Ml ' s el

o1 \\ndege/\c‘e/v‘r Surted  wifinin N 9~d m"‘*t@“”%{
e o g@«ﬁ:‘ e Shante,

— s
oM ol [0
ISP
ore fplied <
“““ - b s (U,
Exorple g fne  Anewenin 9ad n0rda  emoialents  of  fine elon one PRt
\ '\:9 [
Aléi_»-® e (H + % g +ne Q{Q&fﬁﬂ»,{“rg}bw‘ ‘ﬂ??%éjﬁg “ag
!7' ! \ ' ~ v
+1 ,,i{é\ Nog, lceL 9%@_’ x4 Tg-Siy =0 =y ko= ‘l[jé
S 15; Six '
7
— e = - \'b - I? :)( + E - @ jb v &
=T My = i}iwﬁj
Slep?l  End e wrord - uredb current g
. fa ~
Y @ , . ] _ oy
e .o = h=- =
{) — o iy ¢ b 2
L= - |
4-7 @DIS @W( St et o @0 iyge Tg = Siy dige =0
[
o | h
b = Gy = - bsdhiy = —'1.s~7£ £
S




Sepd  Find 2y, by =

I

Ve

#b 2 Lo 2008 1
e —

- 'Z
Y

2 -
=1+ E
i

~(1ssu E)
r

Allernative \f‘féfé o Mw»@u%"ﬁ Ly - Ll 2 . Soures,
'X ° i‘rcbl'
) i ) [l = Nl
ies
t N 1) Vet a
glx :%\‘
b N
ChooSe  Meyfp = 18 Then  y = Wevt L
e 3
lcer =y "x ‘g;x “is&es+ =" =p ikw = ‘mx = - %
T = Vrest } _ _ M = - & >y exgetted
eyt —W/e Y 4
Theve Jore ®
: 2 ~%/y °
Iy e SN ¥ ¥ SN
S : P
Q = = @)Js »%’ E 0
£ f‘_“’:’ I Six
[ BISS——}
IS A
‘ , 5 . b
e denin E’ﬁu‘!“'{ . nardon  equly
) Y 2
Evop-ple  Fine e hnev@win  eqoil. oY Oort 35 vieaved \"‘?j e repistar 0.
Wiat Frodd  Tove  Sootwat Vg = =TTV
S e




o Sl e i i

HT 2 Wlim 2013

Sl'n Fiestl flemove 2 2d fnd Voc .

Moge (e Lty + &2 -1 =0
‘ 2 50 %2 Lo =y = B
& 20 &
o
Ny = lOV—@t = L_\T

v o
Vo= € _€, = 22 _ o =y
¢ 3 3 3

Twen . F g ‘)SL .

ltCL9(~:i,:B+ﬂ _,\MV}( JrSZ\—D -} =0
F e
rade ) g {o Z {L,’.i—}l’rl‘\JPg@‘:l'{‘Z’%g = e o
G o 2 1o -F_T
\fx-; iO»G}e Ty
™
20
onw 35")91\/“ b,
4 - 5 LD =y 3 oA » Iy
el ot éL@ o=k ?;;g“- =7 135; 2.2 e = - — :} Iy = = A
et g B > ! 1~ LM S
~wo
Heace s = \’_{1«: I -
\ v




B8 2 S 2008

Pi/\al\ﬁ . | b
| r 170 n l ¥ Wank© uy = T
3
| | y
i B lﬁio\r ' t . Jf?fi%w ,%rawew A
| ) o _
| : L
A \TQ:_EW'(“W‘Q> = = T
%l 2 1o . 3
trenennn @S{;»@N ) &
Seen i 1L . )
21D
EY@F"\D\Q
7 Mool 1T  esudtveng
A i s' N, iN'l Vo
L\A > ; + Q‘—.}“‘;’é e 0 4
JEU S ) W ] I |
4 + v ‘ “ ;% 0,
IA v — [» B | - S
- ]
O + | e e
twn = ? - N Mo

Four es0d e %Qw‘ M

Node @ -1 4+ & Jril%‘Q“eZ.ﬁfD
3
i!'

Pode (D 0 Ny ¢ €7 €T o,

ft
g 2
Then . Ve Myqt+ € ;lﬁia"i ,ég\r
1 I




#2 2 WS 200

' ' : Lo desiroble Ao exirath
et ok W\a“v*ﬂ ho) pg)l@ [ORR SNEVAR S N AR VY g PN M émbw; whee ks
v

e

e I AU POy =)o 00 WiRS Jeonn @ %4\.;,@% Lprind

(U
— M
eie b = ‘11"
2, (lood res8tine) = Ny,
“w\
/J‘ s 16 dor
g C!e&(.&«\ P;‘f&hﬁ%{f
bl bs Hxed
™
ME
Nonl| e powier el ed fo tre ad s - - R rvm.»:zt}

PLw yuntion of 0 (swa. i & Uy ore eré)

fol
9\\)@5'%’?01‘1 . f Lg’ﬂ\c)'f’ E

N AL Wﬁm}g{;%ﬁ N g

v 20t _
L W g, M oy { (0 4w) — 22 - wr O ﬂgs
Ny (QM’QFI’\A ) ' gﬁ t 4’/7'?%} ¢ (‘QL Hlv{"v\) 3 (QL'H’Z,H\)

Cﬁ-‘-?i = =" QL = \%7

RY S

¢

Grtlokion  For  prax PN, hrdntfer o hre (odd (L waoSt omodl (L




L S B D - IURRIEEDS I - ET LR

#10 2 LoSim 2018

Borple - - - ‘ e
| | [ |
| ] R |

o | ' \@g
l | l [
| z I 6 [
= 2vn ra Lo
25 |
l mf W | : ,4_\ |
l i Jifof: { o e aica |
| | : {
- __: o R
" LoAD

3) Find L S0 fwok reow povies i deliverod Ao e lodd-

\o> Fpd Aﬂ/\b pro¥ DOWRS |

Pl Fie he dnemeam eqeit. oy b ookt ML

.
Ip 2 ¥
[ VQQ = (2\') A A) b8 { QL‘!,«!L) = QQ\.\W’
2DVWIA( 2;" 2\[ S \IOD e
] =y N, = O\
b YT A R— | — et b
o

[— ey

=y M= j
\ .
”ﬁ”‘“ﬂ e = V240 = Wl
At

Wean

M For man gower  heedfer  we need  Tus biba
O\ QL: Q/} égpL = _‘ & L = l Y e = ‘Z‘{JL
" TRty T o

|

1 1
PL,N\();( = \1:_ (L) = Ll\ﬂ i‘i‘i
l(kl" RL g\L

QL = Q‘EL

() x (Smm) ™

L00 x (Sx107*)" = 5w

V)




=1 %o gl{/;k\ e
Two Por £

Corssldler o LTT  revisder

! nga\;«r
t
4+ o i ’
P chds No= 12 ()
.
f 1S i \/\J
INFIEVS Seatan

‘2%'”) het D nadurdd 3eaero\iw>momz

ve 16
é b, Sy oyerr 2"
J
LS
\ethor g:‘}f;ﬂ,w
i

we willl be mbeested e (ge =2 (o pards )

' M=l Gy N}( Iy oo
’ (o i Vo = Gyipt Gy j L™ " el
I rn ‘Vih{Dﬁfui);W_y,,@ - - S |
il Py g " e
3
1o pesishdnte  maads it
M— Lhainiot toge)
- -~ . 0~ = T Il ‘ ‘
T ‘ Lt} o= G 4 Dy y } [‘7-1 N ]
. | B HAr
i | A O Mo}
N ( | \’7, \(Z :D"'Z "Q}%l 7 3
\ | s ll \ o
14 3 . - |
[ S O -
{ D ¥
Eo o - = -
Ewp-ple P he resistiate g deix (L aol'n \93 L -
W Ty 2, o = iy b gLk "
e I )
. | 4 | i 1,0, v U Ha)
N, = ‘ll\\ Pt R RN
N
\ 2 )

S B

7 Uity (R
s (e ll

&5’1 011_.}4?“3 I
%wwb‘f“ P

Iz




4

#2 30 Eldun 2008 |

Another 2ppeastia

A= r”i, + ‘[z,iz =Y ty = E’LI o b s, ey @e\uaf.& the roho "t/r'.
e o '
279 winen  bne 20 park s -op’énnu‘r“wl fed (0, :‘i%
\y
& rll - e
Y
\':O
, , . , N (o |
MLQ\NISQ( My = g0 % Capiyg =7 Oy = 2_ ' & Ca, = \.,‘,1: '
ol oo 'y =0
Lek's appld  *nis approatla Ao dee pveannos @Xd e
p, )
Wit e D
vz i b = @\st)"a =r = Wil
4 . N th (23
Ay, = —l“ .!.?23 \’ = Q23 "Z)” "‘-?r} f‘.“ = QS ’“2_ ('Z -
T, -1 T,k
wWhea =2 ¢ 2 File
‘J! = Q&il =) (lz = |2& 238 e)(r)ff..}’tﬁf
NP \zziz+"zgi;’ = Cqq = Qaf'!?g
Ohnet  roprewentatiend  are 310 povle £ wsed "
Cordolbdnte  erabeix
. I
[
'\ t ' N I \i
x / L = \f
F '.1 51{ 3’?2 :
\II _ )
) —)//_/MF_
- ) ‘L Oo(\t!/s.\c‘!fé-’\fv’-—
|




R ¥

%38 20 Fldwe 2ol

Exor-e  Tomd b
" n’( ‘71 \z ' .
B Y7 N W N A loke 9 = N obo 1 whea  20d o,
5 o=y SVanun h b %}h = ( oty ,\_,? o 2 égw?“”
Zi, t VU, =0 ,
A v 1 i Ve IS Sort-eireated (v, -:o))
- O—— -
— ‘1 “ i
A 32’ Y 4 9a2 = ¢ DT T
g N 20y
22D 3 NN 2 Y=o
Whea V=0

T L) 2y 2 OB i Jrlzg(!',‘ril)*::{l) )
N A a !

N 6\ ] @ " @: -k Moty i) = o (1)
\ ,‘3 2 . ‘l 2\2 3 gFZ@/qu
: S

— O—

wd) oy | W T } b= } ! ]\;, (1)

T B T R I o

: -

9 i/ Y +ila Mg ! \ Y - "1\3 )
(0 = ' = 'l e ) N & 3 L ht o ()

3oy YA -1 LHG o A\ 2Ty YUty

\(1=3

b= (e Y tpity) - Wltg-1) = @l x ity + Uty + 2y

l’%'
(4 =) 2y = G & I = 2-fls

- \ _ 14 il
LXQI‘M}Q- " t/OV“\QV%{V ?}'1 A 322 ' < 3'2 - Z‘ A 322 = A )
Tatily ity U -
. S o Ooserte  fnel G =12 he ey
" ?i}a-:‘@ ity h of fre  rewiMe-te dbo X >
4 AN
W
G

flemar'c A 'a@ﬂeféﬁ e rerishint (ongothana ) mobrix 2 (6) need rot be

wies Bioie . wihew T et exishs  we  have c="" (A =¢") .




By 30 Bt 218
Hybric_matrices

O“—?’ [\N}ﬁ; Ehu l"‘\vz“is} [5,?:§\‘\\ L\’q] A\
> h by hgd I He Hu Wi /L' |

H pf
W= 07 () bee vverSe  enisds)
TearSrriSHion  wadd (chowed  piametes)
M ¥
v _ A '3 \.'2 }
’ c D]
W
T
Exonple  Eigd e wobix T o e idest Ara-b o es
.\\ Ml’Nl .!7’, ELL = \i-%% = = ZiL - \‘l DL‘ o \fz
_{_ ”"‘("’»Q + ?\\' f\tg } I NZ \" - M 2 ,
N j o Rl
«, s Niip# Naip =20 = = = g e ey
_ G QT
E_:»r;}w\.f’ig e Tha e‘wpu?” resnistance
‘\l i ) A 53 My
& wing r T c O “y
\l‘ !
\-'”) -
Tin
a o= A, -Bia = - CARKR)I, —
it = W V= A 8‘1 ‘ 2 U pis
= . » ~ ey Y —=
1 “I - C\IZ - D\z Ill = "Ca’z ""Qil = (((2 5 2 i‘ CI?H)
\'2 = ~|7,;7_
Mefe z Exerase -
("Xém’jle CQM\D/W‘W Tre prew 005 o
%n e erae-ples ?‘fﬁfm

PENEEBIAES |
’ (AL (o) S
. A N (.
T = - = o
ﬂsz =L e o+ M r’ o

Ry
('L‘J\ = 7




#5 20 Eldm Joif

Exor~ie

N, = -, (1)

\\ B te
—— < )
) T (4(7) = Vz] v o2 ] |
\ | Ié Ia 2 3 —12i,
[ ]
‘?1 ;\h/il jV\CA/\/
o N = i+ 2, = Y f 2'2< — W= \ Wy M !
- L l S et UL+t
A '\2 = Z‘\l~'§.;’2'\1 =% g? - 2 “(
22| . o
= = —f‘»l S L J _ gJLE
"V era (220 PO

P Cowpote i vimnp i = i, = i = 2ix
L= 2= v

s e ikl = 2 U .
O A = el = N X :
+ “\%’ o ‘ o= == — = ST-:[

‘l’i)( | ‘L’l; ‘ : 3;%
) [ W= —lbix + 100 = bix
o =5
Mw = 2L
\
Power  of o —port
H ‘17_ \,Q\P PM E}Q JV/H QUV"R ’ng Y’}Q!f‘,’@fg 0%» g}l“ l%f&“»#‘\ﬂ’(ﬁg&.;gﬁ%
4 oy b F
{
N a . CormpRoernds e B
.
" iy
TheaCun P = NP
op - Sved M okt sely  2-Rrreinl cormponends )
P rod Exver U . ( oo w3y 085y e Y

Wk s v Te\\szeﬂ‘§ T

I3

. , N
Dopenidion A Awosparb S pysive ik Puz 0 o oW o=y ble

P

. Sets fbi’ \OD("” \fé—f\‘é\a’@i ( b ,\(\ ! lz[\ii) ) _‘ACH\[QK iif PoYS ‘fﬁ%&“@@ )




Intereonnetdions ol

’ =18 "&O = [ u.g

i »p:;r%g

%’3“/\

5} - I
exppl =) i%

Y \/\nz)
Cxeoru® Gnean \\,lhu -

' hia
| LT I O , A t
foele = [ ‘ } - {«"wn\ )

2= =\
M \52,.é = Mo
\l \( =\l X

)= a) e L)

Gy {\'IB + Oy,
Vo

Vi
Vg,

C;)s,c()éfo,
R ;Z o +
e Ny
|| - T
4 o—b"" T \ b 3 .
a e N .
< o o .

V“’\e . L§ 'é?f’%‘cb
5 . ,@ _— %»3 k5 gl ? g [

it (33% T

C)\\\Q/\ m F—Dﬁ'&» f‘r“‘f\g

o
1% 4]

= o




& T 30 e o

5 o
> I et Pre fwo-pork N contaila 9oy LT 1 resetondy
N e idedl hedesboremess S N s oolted
Z—‘M e J reciprocsl  pad 80 Fefen
S = C
i AP ] e Dy ’
. i ° f éji/ : Qrbs%\ﬂ)rg one./g)r(»s
Wt N O Yy I
S i - —i ' Conttugdin: OPM
y SN vt E £ Shock e )
case C
~ -~ 7 [
\‘\""f‘zvz = ‘U\M ¥ h?f“fl (1>

A, for retiprotat N e hove

P} ot €3 W Lo %MPHM\% ossuree M doey  pol wenddug 2 17'5.7

Gon. kb toses  hove o e 3@@;\ | \Zd Te\leaem‘s U e (de v i fe
—b_ A ‘f PR AN . IN ‘%\/\ fd , (’ ~
O= 2 love = 2 Wi (1) I (\hc) L brith Gorreat (,‘f@\’%aé}ﬂ) op € (0)
‘¢ =t =y
7 PR 1 s P
NO}Q ot (.\Df 23 we  hové Ny :"Zt'k’, {G&_Zkzt!t} o~ NN f“iCIPfO&)& ) 1Z£\{?d’f§f'/g’€_‘
b
1 A ~ — N « &N .~ h R
{ ) 95 lg\lg + I-L\fl + ng ?k\g‘é = 'q‘\P! 4 F’éwl + 2 \L'\\IL ) “hewn
o k=3
b b
A I\ . A LR — Y 2 4
WYV, = LN gy e 7 M= T n M
=3 L=3

E { LA A \
s by My '\‘L\hij

S oA
= G b Ve b
i =3

-

> . Aon ,
2 < e Q\LlL =\ !7'(‘ Vi B

A A
AU AN
t=8

T e
o)

RN oA
= ANk ‘1\’1 . @

Exeruse Prate  kyve %nggﬂ oYt /\N\f\Qr‘Q Wwe D hove TTs,




lnplito Finns nL (Leci procd %é

@

B

S ‘ ) ¢
[T reviproul T P o
RO fwo -port - ;;1 i N _ﬁg\/o
§ " J\r T P —
Lo L
. . . A ~ N AN 7
“h 9 I': 7 52 = ¥ /‘\l - ‘\i l\? - ’A
““j \l‘:\(o vy =0 V= 0 v, = Vo
;——> il’o + ix‘\rg 37 I x ‘f:héi
@ s of
4 P
My \'21 \ Uy :\‘jﬂj
- e L _
C
SR 5 of ——
@ © e S e -
1 / ' I :\T;) !5( —_ ‘\]0,1
x@‘)» N oy " ‘
N R S s s o
b d b — d
Exop-ple Followt :\/BO pred S irer D Do wed @ Deterpove (T,
1l o o N My, ¢
) Ty Ity SOV RNV A
‘ t
5 ;
1\1( \g\ ‘?3 lon ! $
Ot & ‘
b d
e 2
i~
~ ~ hi
. i, = &
il = ~\s "Z" (®) 1! = O : .
\ M= F7|\' Moo,
v = 7 vy = WOy Y
Vo\d redpmo\‘%\é W € dn wier b
NS . A ~ b . ‘ ~ ‘
N T\ = U SR PR P =Yy _\SRI';l FO. U = -V —ig 100y

= Ol =

k¢ ﬂ”l(%ig):\:)(i

)

——

i

#¢ G0 Evips Lotd

/'l;t

x

(wkd 7,)

UJ’"\J ?)




__SV] @ e :L

Cireats
oy S
e —
i il
{s >
R&.\l u % Queston & 1= 1
—_ - = L) _ xS of _ it
s/ i v~/\v—/\f"1iwr 's \\ }A—}:\;W Aaswter Lt { v ?)
”ﬂ > '21, Sy v
N/ VA
Y, N/
ia =1
Retovse

‘2 '_____AA/\-—/‘"— —_ '
- = =y i1=d ("s)
N = =g = =D =) =0 .
Rewdt St =0, we (h- ceplace iy WIE ATN=ve s et ® . Ao, o woltozl
. . N
5oy (L e@wé\g W= ity =D Henty — wWe L~ ceplote & with  Chert Q\fff-”lﬁ 700
[ sbsBtuhon dwrd There fore

% Ained LB Ve e

1

#9930 Eldm 2017

(br some «) ., Ioloke hee Gt T obout He oxiS of Syr~

I

Z ('?‘ I 1)‘]

s 1

1t

C \;Zﬂ, M "
1l N ' ‘
i @® % = I & ,Llf D LA
- > 4 z
! yf/ '?;A \"/
, / 2y 2 ;\/)‘ i,
=7 wi: Od ki =0 = i=0




Eranle (M royttors e 1)

— M [N —_

8

= ‘ 2 (,Ll'

Db B

SJVV\W\(P’%"H =) \2@‘3":’3

Exeriye [ AN o Sdors De lﬂ) a1

H'IV\ + The [ *'

T
é’ 2.1
» e M .
f i
_ . S22
= 20 0 }
= '| o §Aﬁ ]

3'36? L e L, i e o Ff\'-a\«“d?‘vf’%(@f LA e

\y Yy

VT -

K\h =\ = O)

Srep3 =4 E, (\Mec»)z‘\ég)

NS Ll oAt o o




1l S 2007

Cirwits with o sﬂvzf)’e ronlired~ eiictor

iz
‘._..«,/J\]\J\——wm- i"{ (\/%(%f > 2 i ~
Py - LMO ol he vealwZi-  element -
- ”%w No | Fo°
- E ?j venl ey l] Vi
S y 1 ;:3L\‘) (gr \I:Q—U))

eyishes
-

WL =) Yoo Q/‘i@ b Mo

= \18‘(\!3) Ly ( or o= ;’Z,';g(g,g(lla))

Peao)erm ROV 9, ")

e

solohor | ( Mgebraie Coludron)  Solve  E = i2g(¥2) Yo for Vo

Tnen Lo, w) = (le) ve) iy e wlIion

Nomdrl Someees  Ane 1=V Wm0l fra ventin@is elepnent S suoilotle ”';7

98 o messured Lo e,  Thea o

hwo Consbraraty  on e A0 o sessble

ohon T (Gryphit) Solohon) e have

(o) p21vs -

— Condh eyt boe 21+ -E =0 (doe 4o u"“(/«—v‘%'/h

s Corshromt 1 : i"f](\” =5 (doe Ao mentmeld- relstor)

A\(\? Soly o (o No) casst s weauldd mw‘h‘ﬁf S&H‘E%‘g o™l Lomybeaonds

Y
*7\,

M}rh Somelimes oo bon ey ~ed e v . Swmelmes wol\Rple ODQJA{%\MQ?

pomfs  Con  exi st




HFT L) 1007
Exorple 2

PRSIV Y W——

- - . < .
+i ‘ ) . e N\ S
e _”;,;: N U ' oo }&f Y=o B E =0V ) 12 = 19901

= ,;,&f Ml

opee va\(}p poMt

@\6 (L we Were

O = F&f LS =

Co¥e V<D ( i=0)

Heat,  no saluhea exisks witw V<O,

(‘) '>—> Q = \':)O ( %_5\1?) %,»‘(( ,,%Q - Z\JZ —~+ NI _\O — (g\f ~S) k\‘&. 2)

=5 N= 5 ee &7\/
¢ - 2y Lewuwse V2O

Hen No = ;;\F

12D —rl

=) O\Xf&fh\/\g oAt (ho,v2) = (E‘Lz' %)

MLenndric Lok oS nate D teowf 88

il )
R =N
o E b’]W ) Ly orsidrons reaponent ]
B
Then (&;d S Y Poa TMw«) We Cha  endle Yve Jofton \,g Sy Hdutions
® 2
—— ,
0.
T L

witvet s pet g oy Crotln tufcont or ©WIIE  witwin N



BTSNk 20;5’

Evar~ole  Find v

g
—_— My
LT ) e e e
v % ) \l, | l,’z =
gl " ? [°) l‘ﬁ p D ()_‘r Mz 40
i EL@ ]

SEEI Obtarm Thl  hrtnreandn emoll. e~ E\d e roalvey, resishor

Eﬁ‘-’l ok~ e ope,ram,g PO wag- D&}\\é) Yo Thesteatn  eaoils e b

s 0=\igrtig—b =Y i‘zz Plz—b = Vo't —b "‘*@'@ +3>b"l”2}
Y

. N — S
Hlﬂ =y Np =2\ ‘ (\DECQO}Q Ve, 2 3) ‘!\ o= VA \

Shep O chafdvie  dve  nonlines,  remsher it o oWage SIVICE N =TT o D

m—————

coeant ot 33&;%& 3~d solve }v v,

b (2 W
z\r :) e = rg*\'\\r




sl e S = * " R B i B - A - -4

HY W el 20E

Srnd i %‘%@%! %é?é%ﬁ&

FovceoiF with 2 pontineds rewisve  elewnent Ond o dlnne “‘f’&aﬁz"“@f M

G be Srolyed  LEME Spal pes | Q,.'a‘\é‘g\fg eaeinad {E e magnitude

g

ob hre AC Wrrporent ob e Mok 88 &)H/,‘,Q%«Hﬁ Sl fan ek

ofb Y W0 Lopaponest

12

Mwwp&:&k | 3; * rown - =300 A el < e

egbr)

i v Dhbed o NICS! / EQ’U :? (Q"Pﬂm(érv\cﬁ’ﬁg)

N
E T ) poalineds
1/; L 17 elepnen b
c

DL C/owﬁx)f‘ﬁf\%

[l

Sepl  Tgee elt) o~ Obtom Mla "dC sperafup ot

2
\ 4 &01\(6 T o= ?_3[\{;& + No Fg,» g
A
. o , S v )
Ea1 ig»i/\y\ Twvena Ywe NI PR ifi“zi}’f%%‘ 2% g,t@p\ff’? gﬁé @ 33;
DC urelt

S)—QEZ %\V\LL ‘est'f)l is %W\é‘»” V(_"F) & \‘bt'i/) }sr é}“ —%
’ 1

Twok s, vl € Tve—t VorE]  fer Some St £ |
i lopd  \ne S
reales loatle /
bt e SNEE ! / /

/ 2 olmedt 2
. \wee Ustatiy)

2y load (ne




#S 0 GSi 2008
Frrst orsbr oppevieea o of gle)  dound  NEve S

NN v

A ¥ 3(%3 + 9'9_\ x {\=vo) et vs defme 3 e B
=\ g =\

(3M = slope oL e lne %gm%t@\%“ to a@w} =y 8 “\fﬂ;'ﬁf‘@/}

— gt & gle) ¥ 3, 007) par Ve Tue-€ ver€) £ seaa

NOW, we Ua Wrike

Ea eplt) = fglv) v ) rephc gLy with 115 2 pproximadion

- Etelty £ [ akvo) +3,, L) ] +\

Q E = Za(\;o) Py

L) Ho + el jzglie) + 23, Bve)

(e fre Jdeniohon of

— el Y g L) F (Vo) led  0S dedrne SN = -ls
W) aroend \!o)

= EESU) 4 ‘Z3Mg\’ + Sy ‘2 (1)

Eaq. (4)  svggests v felomvg lmedr oiredh LT rewstiate, 3, Condutiince)

(L 9
e N—e . betouye
Cid Yo
ety @ RS Y N (vohege division)
» Y,
(S\' :3Mé\\1) =" @3('{‘); l’ZaMSV + ‘S\I (&ame N (\))

AC deoadt (seeatt saqeedlt et b )

3%@?3 ity = Yo F duld) i he dpproxiralte soto ke bor wid)

T O " ' o i
| = ' :




Bb W Yasma 2018

L = \o0u_ ‘
€ = \O\F - %’9"33"1 Jor V20
y =
e (t) = arn kb Y ) Fgr ven
Find il .
T,
%4’%5} Glye e OC  cireol Pon abouk  AC creurt !
T R P h Fresty dnd I -
M s
4
(O +JT l:{ o ;g\r aL\;) = 0.0%v? A Ve :_é; '
— 43 <
=p - = - 0.0b | 2 = 2.1 v
3W\ ,:N\\[ Vo ( 5)
iﬁ?} Solie fvre AT Lirooit .
10 SUt= Lemb Vo
Y “
: !
et \T (o Sy = e st A

Wrik e ppprotimote s3lokise

%%@\93

Gy Y ok ful) = %}, _l‘\_gf*/\‘c s

Wty 2 i Hdilhy = Ly Lok A
I no

W
+ v
1=

O h w0

EXBW\P\E

<\'1 for w20

Ewnd ),




#7000 Yl 2018
Step©  Find e Avewenin  esoil. Seen fre nontved,  rewd Wi
zn L NN W bt
. ‘-—-———/\’\A—-_-— sl (g e AN— D - A )
— \ = <
Z‘T,l ZS‘W‘“’*’ = AC %2/1(5215%5«\»0!' = @g(%\)&\mﬁ%ﬁ% T2 = ZJ(F‘B&VM%\T
: o | e
>tep Q Cpract vl £ il4) bé Srnsll %w‘gma Qma\vé&s's
\ B oper. poink T 2= i #0 = OVIAY
/ yowtily L 20 =y (Ve[ ) =0
H y 7 NT 2 > ( )( 3)
- =) Moo= L\f => g = ! A
2 ((
Compute g, = g,= S SN = v
c V=2, val
ra
Swall VY ciroa b -
b N = L oamwb 4 dilh= %ww A
%.
G 0
Lemut v . ! A
e \ R e %";‘V\W%”
> - =5 wlt) = ‘—ZJr:ISXW\W{' Vo4 il = y o
Slopl (o katk o Mo origindl eir et b zpp\a ey fiaa e Ao ?
Ay 2 L
Jf
i Y inwt A y= L or lemw b A
| L AAd wihs 2
‘ . _ )= _}_,.—Q\\'\w%‘ \f;(ff)s- 2ixlt
= \x+%3mnw%=‘~“+%‘“‘**“ T s
=7 W=z L~ Y‘m%ﬁwt q Moedrl Exatt edla 1s
1Y -
VxG)zzg <8’Y‘Wk"‘\/}ﬁ_+-%\w\w'¥ V=) eer & 6o\
36 iy

(£ 001%)




# W tagina 201%

Plorewite tinedr Notaedi@ Circonts

(desl Mocde
. =2y diode OV
0 T ' v=o (C(hort uw}ﬁ) wihew 120
| I - 7
Yy ) =N s - . 5 : : 5} 0 &%
l i=0 (op2s torvat /3 WihEa V4D
R digde OFF
2 (S ‘ .
ewmarle Lot i Le. DA %«rg)fé cesisthive Cor—ponend .
= N b |
° o}
w& L 17 CHAR '\J;'% *
M — i .
1) J =) o " e n v ) ) 4 \
! - l - JYHD AT
d
\) feklethvas o)  eath </
ohaar wirb ke ik
Series & byrgliel  Conrethany of Modes | LTT regdstors |, A Constdatd gourtet
i 1} |
T !
i A A
N s o My 7 0 e o N
-

oeald \(bH’Q@Eb

¥ Np AN
| p !
+ a
‘.&L ' :
\IrL e ey
ne - e = ’
Ny s
A
g
) f
. i '\
+ %i R ‘ |
. \
l\llio ‘L’Ill /l"z
q S Y 7 = Mﬁwﬂﬁ?\:
L ﬂ M’b \ 0 \ /0
“
I3

03 LU CRATS




\

Yy

W,

At
AL AL
| 2
> Y
) vy /o \F
i :\13 =) LI ~—-‘~ = .,‘,.im = '_L
W i1, \ Wl i H
h
\
i

LIS
hria o e
N \y
)
ey »”
o) Yy
'
oy 1l
2 Al
)

— W

C'W\é

AY

\’L\,IZZ -

er?-z

#9207
T;
-
nh,,
&
o N




Expm-ple D\\wgﬁggﬁw @l wekned ] Doy

§ s &/%6&« s

Asupe  disde oMl

"l {ON

(condbron - Vp< 0)

JERST—— .

v 51 +19 } WA

IS 4
e R TS

ometle Londs Fista ¢

\i —
My = ) :»&(\I :o)
S/
Wey = V410 ]
v -\o w A
Hente | = >
A }Af v <o
S
A bl

)/
v, \J

Lok pom\'

( tond Hon -

# 10 WS wIg

of

;D 10)

V:Z;ﬂ

when  Qisde ON
Ameltl Londd Fran -
b =i i S N=Io
Ip =\ =5 Nj :Z‘DJrHO :> 10 -

2

MZQ = E ’F“f hvde. ko e M

v

diode 0OF &

for diode 4o 'we O0F €

wWhen

Loasbe '\D:O & \(030.




'E;’_iimi'ﬁ f%w%wwg ,i,e,/ a‘c’rawxm&g e Cwret f MM o u/\,;,,]

)

/\,
q

)

[ 3

Wo bregh QO‘\AJQS

S LN )
0 v
K

S0, We neeg 2+
leashy dwo  iodes

2=

e

Tnerelord

#N W WYm 2008

AL
1 n,
SR |
\! ) y
&)
E “’::> _\ +

M\M'}F}L
w\)a Wive o Ngre

(f\om)mo\ug,,\e 35)

Two &/}H’Q’f/\‘* UHN\'Jrg

1=\ MW




A 3u-

2 VAT

i
A Y-y
4 V/\{' 7’7
e V==

Now [, we ghe hre pietes degedier

B N 0l 017

1‘[
b {
-1 -
0 /! T /;/ l >";“\f‘
(s
N7 e
@ (f()’ﬂ‘ ANy @
i
A
5 5 ;
()
/y t,h
)
a
@ 1S e e H?C Eﬁ’%/\ ol f@ﬁ)
N
(K wiot b e e ;l‘%"‘:ﬁﬁ - e
4
o)
0 ‘ %3«/‘
= n
@ = _
C®= 1.,
27 l +
t
o N
, o
U Ni




HAE N st 2018

. o
Exar 0% L Lmned g'”vg&r'%(ﬁW@f usistve  Grva't

)
T \ F e MmN s M e
& \ S vy K 2
\'ﬁ - ¥$ ‘72“}}
o v LW AWty 3
Mz, i) NEIERINTY
n-.»,‘}yﬂ“,ymf—"" ” [y T
e [F) alt)
= v o= Luly nW) l\s (4)
R o - i.s
|4 H ) gt
(9
P 3 e, Nobe ey b (O [W\()\iQS
VA, FBu ) = anlu) e Bvlo) oAb BLaleS

; Ug,ub . f‘r\‘:}d‘ e gtors

Weave %w?@/@%{h‘aw s skl applinkle

LTV evive  LiveatFs .




ided | 2enef &/iDCI e

Yi
v T,

Nole That we Tn  vroprejent dve Zenes Jiade  wih due disdes

E%
;E

g

Exe’q iy ( 2 PSTL 29 (L)] SQhotetn Avee. ;gxaf% (i »\ﬁ’) Ondr o0kerts He s

]

o
i

B I

-

v
&

AnSInes . T‘,MA

e

o bytbend
e}

f‘Q, .




e .
ka\. EJ operotonet  Av-plilierg
Six (o paore ) Aerpapnsf denics
NONINNer ,imj %§+
N\Pvf‘ PPy
/ =0 DUTPV
N N e = Ty
il\puf‘ ﬁ c

Tednler Charatteristes (et

Hl 14 KaSin 2018

EMK = lerpandls e et ked o

be wa\«‘r@%e ﬁw{?f@%;@m Te wvolves E.% £

deterppe e vppes A tower Wnad £

Of dre  outpat voltele Mo .
Tha bk ig/ = 4N, & gk
EF—T" ES C{ \E:V - QES)‘

{,
e A « 9‘5@/\ ~\03\) \'0\4‘6?9 tw
51/ Tupieaty A X
) ypieally £ 200,
/T wepe A gprreny (920
,,,,, _ : . . —
!
. My s o .
(/_es : > 1 Wolile o v output dereapng | ‘\1 We b jowee
I ( My oz woltae?  ob Yre O fupeme | e
L J | < N £ ) é’
R T Y PN r! tinear "| v géwmh\;ﬁ N \z:)%z%/é,’ of e, By hrpane d %,@%w@
f"&‘gf;ﬁ’ﬂﬁ r’f,ﬁq‘ﬁg\ ("@%}.@ﬁ 3
OP-AMP  \as tnree  opratiad nanctes-
D oWty mode |, ves Alv oul) e —Eg s < B
2) FSor W\DQ\QI o = %S 2Ad A(\(+=\!_) Y %
%) - Sok o 4@, o= —ky g Alug =vo) < - Es

s
Y YV NP SV

)\ A
. I (\l#—\;-)
N . .1

O

QE‘ Dy Q‘«‘R'A‘/V‘—é) QPRI h"'/\é) "

T - M)w} f@k‘(\g"‘gf‘@;@,/' ~ \O&’»lOnJL

Qo » ovbpoh we¥Stunte 10~ 100 N

A olhee gova o 105 - pof VAr

ﬂ-(?dw\&fkt Tor ma,\\é 9\")9“1:‘)’\‘7’{)/\5 VB s fedsomatle 4o wWerl \N\'Hz\ L
idogt  OP -~ Am P v%o@e&, There a2 dwo  {deslirethens
\> P\mﬂﬁ»gaﬁv\ 1degt OP-AMP paodel -~ T =05 , 1L, =0 , A < so
2) nhnlte ~s3m  ideot SP-AMP wsdel t lneo , e =D, A =




F2 18 ol 2018

[t fe —g2mn idesr 9P FAmd

L AN
\nepr copqon St o = Lok repian /‘f"‘%i“\
i I LI £ |
Vp = Ne Me 2V Mg - )( {n
_ o v
“E Ly, L E, Mo = £ Mo = —Eg J
h=i_=0o (a1 mg;%&) A1 . E— — . et
. ’\,‘w’y -5
ewnsr 0 1, 20 b ~yak
Some uvselul  OPAMP et
Uo\"va%{@;}giia\m%’f Lo} fer Ve =N, N =V e

"’Y\Eé-/ e =M o x. ‘*‘;5!:\!;;[:;!2

=) M, = pa ﬂ ~Esg\|,mg\§5

tia‘*' \!,},)\!_ L{ ‘\’O = €5
il

=" S }‘ E,)

-
—got  MpN- 4 vo =5

=) \I\‘f\("ES

Qemerte Roplers o wie!eké v A dsolate 2 hwo—perts

i ) Herd, e o W&M@/‘*\%‘ﬁ Noy
QE‘ N _?\(QW\ v \oé&/ﬁ/\g downin ¥ iy
— .
X2 e
\ a» AN
RV X p,ef;\zﬁ&
Ve
R vo; S
o
Nz
whewe (L, 20
“ w& .
NC (l.e. W pratiiie. Tre OP-AMP

Vin o : Vo T T ke will ouidely jump  do eifes
+ - ~Ey 0 [ y
R = o 1s3d o ko ~SOF e g\O
\ ‘\ ‘ tg \IM
A N Lnd oS Qma é,;sﬁwt@hgﬁ”}

‘L) \90%4: hve =S ¢
Feedtati ouy,




SR R

#3 18 Yoslema iR

\r\\liif'h\né’ SnpliHes

Qf el - Vo =\/'n . v_ ~ Vo -5
e
. I S
St
Uiné = Vo =y (J— 4 L V= N 1w,
4 l ot i U
=) N £ L & l - \ \V . _L \; (’\’)
- - u ke a Mo flr =
V=0 (1) Mok Ywat (4 4 1) mwe wld 2t 20 pegaent.
M AV X 'ES é'\'() VAR =

O R T R Tl
. ]

"’Sa%i N - } \,4“ A \-‘@ = ‘“eg\g ;:?« \!i/\ ) _@__ ES
e RF
\ \10
Henne
E,

S [}

f




Vo T L e L D i L -
'B:\‘l ‘8 LIPS 2,3]?
Noninverting Ol onpliHer
\(,LL \f:_ N = Mo - C} f;) Vo = (t,{_ "_(}:) \i-:) {4)
™ Tan ,
>v~—-»~»~—-4 \Vy
nt A Ny = Niy o (1)
\’llls
\L{L{jg{\ Moo=y 4{ AC‘ES L \’gé;. (:’:s
ity -t
=7 Q+ "> No = M =) Ny = Q;r [+ >\(m
% 7
A AN N (e 2\
o R ‘“(““-"h) A (S &

3’11 . . ¢ 2

4}3;}- \ <\l-}- A \’o = Fg E ~Sak N \;\”‘r A
N — T
e U £ y *L”—i> Es ¥ Y
rL‘ fg { A g "z!
R e
\lo
Hente
e |---—
{1 R
e Qi .
o ‘ \jp
(MK - ~g5
Meendrle Noke hrsf dva woliage plom @ iy 5> ypeual ta%e o)
v mmmwwhmg pephi brer  with  Rp=0 § @ =<o.




Bomeing  Brplites

\]__—.—.\!4, =0
=) i, = Ve = V- e A o= E— = =k
e i s T’E;
Ler = g b= iy
oy M Ma _ %
e, T g8}
= Ny = — Yy 7, 2, SRR vegaan)
WiHeeat  we-pliper 2 -
\y 3Ny [I - ',7_%_} M, &y
!zzf/?g (7:_5
¥ =\ Mo — M
- 030 =% {i%'}*>\!h:\‘l—l(’y&
ﬂ« L Ji e (VRN
=)\, ity [l+&]u, - W (2)
' ek

i \inedr vegion  Np=N-
(g {l i }E‘ T
R (o = L + L Ly "2
(O4Le1) = e { 2 I
wen  Chootmp U Lz jeldd
b? e (g \}4

4

18 lostm 2018

-
; Ay ~\4

e = “Z.'-}: (MZ b'\gi)
>

Uin 1. region)




1n \near region Mo =Ny =0

=y (= Min Ly A Ve = =Moo L7)
e .

&
Mo, wele) = vt - L j‘ itoyde (3)

[}
J ,.A_w—(—«v"‘@ e |
M, (), =) s by o \/o(:)) - = )o Vinlz)dT (in W, r@%\\a.«:}

D Hherentator

\(IY\ = \(C
e -
i; o %- _ Q Q%J:_‘i ‘sfg efz’ = QC Q)I{j é\ !\ﬁ h‘ﬂ ) (’@,geg@ﬂ)
-

#6 A3 G




Exapmp le Toton 4ne wmpok {\! . l) éf Pransdesr C M»\fg) C\A

s

L
v = 23y, 1)
)?g'f’/’Z(,t
Lo
%A’:JMA_N,;M e B I \10
Sy \J._—\”’\ \[-:—.—:‘\’Q =
Y ft,
. ¢
n = voo= B, M ()
3 U HT, fegaie
e G (vin - vs) (3)
T4ty
12 NP ¢ iNobe drpgy s
Defme e y Trm (tobe twas Ol 4 0wy )
e ity ity
Lineas reon NN e 4 -B LVs & €s
(B4 (v =) lg\/o = U‘“Y) Vig + ?/"g@ =V Vo = Ratd Nin
B-¥

1 £, —y In near

(3) =5 V= -g\_w» ( (- ii’,_\ M
AT

| p-
:) i = \'f!“/‘
ﬂ“ﬂ? I/S h/
Detme G |

#7188 LoUm 20}

8




V,\,}V_ /j\

t St re%/\':m Vo = kg

WL = By y U7 Ve + Yy,

cesd SEEE D - . L

1B Wbt 2219 |

T

% -

=y RECY QY um ¥ EG =) Vip < 7 &
V-
(2 = i= (\’ln~E5)
M+t
el YRS SRV )
Vin Yoo o E A i= ! ‘L\M’m‘fﬁy\}
( - \O/ {Z, 'IF/’Z 7
Cases * 6y %<7 A=y
v/
\lo a \lo ff‘ °
rg:ﬁi B E\ — }'ES
1 —_—C T f
( (\\
{
VA R N ! \u <
=/ ’ - e — 2
=S o o Ry 0 v D
| \ \lip N ! N Vin
f
i
L P B =
= "5 -s
: e
sl /
/'4;—[ ==l‘~*
S T hit o
)
™
AN
| \\
N yeresonay — v
N \ - —
NG o] - ' =N My
NN o \\W\C’ : Gin ‘ My
o \
!
L 1»“’;3]( "Z‘ il z
2,472 A
s ! 2
S i !
;/f m’ﬁ’z 1@




Exapople

Eq, D, (1), 173)

e b cegion

Dbt

D

e g (up-i) 4 Wasster ( via—o)

\ i
4N, B
W ° 9
2N in ~ b ¢

a9 17 %) v01®

Cinder .
No = Vin (()
\u. = 7
M= Vig — Ay ~ M
¢ AN S + o = O
2 \1 "
= AR ! o= L, by, 3
b} { 2 + %'V A\} 2 2 + L ) 5

Uy =

2N ~ b E

b oy -G L el ”X

e

' \
BN
> fw j&j




N RV SV SN z‘b"'ug

S

N <\,+ ) \li/\ < (

[ 1 L3 =y V<)
L\r,,‘ + : (46) >

' - _ = 2w U3
(%) = = 2 Vg __} (1) -2 =) = 4 M \
~Sat N PN A Yo *”*u’\'kwi
MaNE =y N Y L g ) | S
Y 2
) §
(D = = }Q\*m () -

JEN IR 2«9)8




FEU 9f 0m 2017

ot sy fie Mhoher (o, (i~ o e )

e Vo
S\ -
39“/\ + SN
bx — \lw
o»f*\?» \ R 1—\7
fern
M -
& Ny -

Py for iy €6 (diods oFF)
,;} Ny oo (/L)
b x.tzf P } g Ebﬂi@@i&_, ON)
My -
Wente * — \!g, - ‘;Z,\gg"ﬂ [7,) / V. = 7
N =\
v e ix
/j:‘r\ 5 —0 N\, W = MadNy (%)
: L T
s ,wmclﬂ - o= T W
- 2
1 I !
UESW\g &) /(3) (W)
ug + (T=vo) Jor TJ-vo ¢S
N =
i g
\, £ S Jor 7 5
NS =y T-LlT) LS = ey <3
T ) T ’
dnd M- = Mo¥ S under  T(ANLTS =) T-{wrs) 28 = Ve ¢ -8
\ My d ) . In 2 ™ (
W) LUt e Nez 78 1) () fole Yot (D L1S) oo
“V\/C/‘el}g/{ N ;
Lo S ‘&-)/ Vs 4 "@ () us e in oW oepand \‘

b




e~ v =ve
! -‘» (\f@’l"‘{) ,{LQ,,/“ ’NZA é‘)gé %(;

(?‘)Z L‘g) z) EVEI\ e 2
Nok S F&r ol ve 43

':7 -&2\“\,\ = ,‘:Z (ﬁ»\[e+‘*i) —

X i‘ Min = Vo kS =} Mo = L i - § e L n
z Zz
9F sl - v

Smee Ve =10\, (§) =) \'_-_lzuoﬁ) =
Then 1) = Luwy I =% M ¥\
2 2 AR
-s3 k NpANL \7:’:”;\?
) = o= -tk =-S5\
(0 =5 lumd-5S = m 0|
2 [
\‘,r)l\r
Panve
V-2 . _

o}

I e
o /
—\2 )
{ S
\

| 0oL
| \i“‘\o 2
-, onN i T ‘[ o

Niar

4

B17 18 o8] 201?

(L

‘\H’ni l":?‘l

e AR

:>m




Mo rtalishic wode] o) OP A

«Cwﬂe aaw\ i) o bnedr r%m\%)ﬁ

Exam~ple

b o
in

A

13 18 1S 2]

20
Y .YV S VN

<'\i> A (_\I,L -V.)
s

A‘f\é\(\j'&ﬂ e \«olb%e pollowes A vEng e fmlFe =2avn okl

)

i2 S\
.-_> __J\A/\__—_O_J o \'@
. = e
'+ é)\k 'ZL
K L
Let Azl‘Dg / lIZs = \\(.J'L/ T = 100
Mo =100, 1Ly = \Olo
D ety s vy e idesl mnocle welve oot d \‘(’\',?‘ = | NV
S
e  aSVUmphon  brab lps=il =0,
%9\“/‘ Weike WL o e owbpult viode
o — Al =) Mo Mo =N
Lo 1y qg(”fenm I N A‘&V\ (\gs,\;g) 4 N . Sy~ .
0 — VST P Mo
fl o H1ig (20 s+ wn
/Q Vp=N- o= Ll (vg =o)
[l ¥ ils
‘ A2 . | 1 990. 1
Y R ts) M+t —— = 0999899 £ |
=y d=e -
g FP@
At K ngf
T ‘ n
Yo (Mg 1) g ¢/l ! Y 0, olol
- %]
N
x by = :'_5’,—::'_0*7 - 3 " \\J / S‘*‘V \IS»;!Q‘\F AL2 NnoV e "* - "0’ X\ONO]A go
T+ I7,5 +Un
SPAMP e | works we | f_

C‘;)AC(\;E,_’EQ(? e (\Y\}\/\/\\‘%Q ~5‘2}4,-/\ ) et




- md

4 H1 K4 "?z}%ﬂ‘/va ;’Q?Z‘f

Cormpmon  Mode lejethon Mok (CMM}

o ﬁ>__4 The oubput el %Aag/g Jor dchd) oPAMPS soH 3y
NN
NS Vo = Aypve —A N (A)

[ Lp o now we've  tslkon A=A _= A Lot Ay 4 in r‘QB\H“J -]

= v, = Ay (\;+~\(h) + AQ ( 1t -[-\(‘.>

-

. : S—
di HM/\ sl CRAOPAANDA D
\:oH“a’g/Q ol %,%A%@

\N\AQV\Q Adrz iﬁg_ﬂ;‘_ &’H»W.Ha; 537\/\

At

17
=
4~
i
=S
1

‘Cormr—on rode g

t Lp & o \NG“/Q Tl ean “AC =0 j

DQJ(‘N\{ ’H\Q/\ ¢ f‘)\ﬁ_!z Ce ;A_;SIL oY . " e | ! ﬁifgix %\n

Wmdrle  Twe \/\R%\AU o O e Lebies b S Q)emc?féﬁ\zg CHaZ ™y Todd
V\(OI'CS %V\Q/ S-D’" vk DPP”Mh’%ﬂS 3 \(\‘E‘J«Q‘\j, NEN ) O ~fpr O QQ/U‘%'J 1 hes

o CMTL o} 90 Y




B2

_‘_Dd rornatt  Elementy

E\epne @N( ,? ortHons o ‘
4

HY 25 o 207

)

ity 0

old)
I
o) » =
vt thep  funt ko
Sty = 7
e oldy - wlk-a)
A M'—'A# T
A
i3 i
ek sy
ol a £

Sleyde

~0

OIQSCZF\[C . = \)L“‘r)

?3»!} LM RN A "
¢

Sy = & L4
TR

Exsrple Ceten  ply = 200

leb 8 =—t-1 = 20l =
C)\PD ;:} »—{"" \]~> ”—3\7 ‘:: < "“!

1S Sutw e j\

o r 0o

;
O |

W F\”P

(Jetts fortdron)

STETE S o RN P .f;»»uv LA

dertts Lothoa Sy iz Nim M‘é‘l
Ao A
-0 for L0
%Y‘I\%\)\éf %«‘5’“ t=o
?
1B
JHIdt =V b € AYO
-«
L
o j vloRT = cld) |
-
N \,\(j% =] -é— (I
e ‘ i rit)
E~1)
) 2
2 Jor 870 bene  pl1 s o

O | <o

beapatie st hon

~




# 2 zs u&}vn"?,olg

Exapaple Ry

i

EX‘DVG&S {L(U in dereag o) e‘{eyﬂgﬁ%&j

Ponctons SO, 0y, (8

5
4

Solla

2 Ler) el pelle)

=7 fFL'H = 2(L+F|) ~Wurlh *’2(‘[_}%&\) )

E Y Fiye ) = el = 2ule-1) & 20(k-3)

fUm <L bl = 7

e
e ol —ulie) =3 W) 4 28-3)
P o «
,FLH (2)

|

2 !
0 | 3 L

(-3)

C. i ‘
B Les Hrg proper o ok ne Imputie Lt o s}
rnne peo; Y |

Brovt et j’\ ((!\_U*‘;fg{;‘g Jt Q(O) ﬁﬂf Cortnuoos ? - ?D)

Weate, w gpnaeral @ ERWACELSY ‘i (,F‘mf condi ot | )




LT Copocd for
g alt) =cutry e )
v == f It
LC 4{\ n(%) = é_éﬂ%} j L
B dt vy = vlte) + L I HZ)d T
C
o
Creopatiddnte  meswred v Facods (F)
Instan Faneovs OOWes P[+) = vty
erergy S Clurmo la e &\Jr(\f\g inderval Tdo, 4]
{,
w (o k) = f wlzyi)d
to
£ ) o )\
= J wlz)J ¢ CL\'.E ST
b e )
L \lt“
. g\'“ Cudy = towvt = ‘*\; cuipt oIt u&o)i
Ny 2 i) ‘ ?
ep@raj Stare st oF Hee Lo
LCul4)? { Qufpm‘sz \ 71
wit)es \N(—d)l{') = 3 WA . LT = EQ\IUT)
N ——— i
s ‘ﬂ;g DS U S n
i hal conditon  models
rroce { | rodel 2 nﬁo_c’_@_('é ,
\
o + , ) &
] (pr tyt5) « v '
e Vg Q!H‘;)to = .
v *—L’E — . - ¢ = ol )=0
1" \
- ONRERE i) |©
V() = Vo ) lr

=% ﬁ(.%of) ;Q\f‘@

2, IRy W”}"% ol
Mra  tghatdbar

w8 25 Loy

e

i

~ 201




\Z(j equidlente. = We g e ;»sfi»owmg

ol
Some wilty ) mad,w\gs for &2t

+wnree
[Nofe twot
e ir\kHama mmgfg,eé,]
L +
prof eeddet |: vl = W) L] mde \fﬁéjy T
to ®
t
mode( 25 Nl = v Ue) b lj TS ISR UU‘*%@)
o o >
. N
Vo b g itwde (o 4y 1)
to '
b
model s ylh) = ) 4 \EJ [t oSz -to) 1dT
N +o~ )
=0
£ b
= Vo | flz-w)dt v L] qwdt
J,o' 1o
W”_‘"‘“"MH’J
L
e I O R
s
CopdUidars fn prallel ponnet ax
\ |
{ N
W’ AN \l"n
\[ ‘‘‘‘‘‘ r,’ L

N e) = Vo
) = i) ¢ oot iall)

R ST
& S b

RS

r”'———__M
— (Cﬁ'(ﬁ M'%'CIA%%: N
ey

(—Qﬁ = (:\ FCZ {’ e "‘Qm
% o t
Cen

nodels

. i SRy

HY 26 VoSt 2017

witll have Yie

M opadets 24 2 e Lopatd 1S




Copdtitors  in seres toanetHon
f + -~ [ P N, - l
| )
I [ .
b i It 4 oy
G Cq (.,
= N -
\ T Cor
e A P NS

- PRSI

Wl =\is v, Lho) =, oy N bdo) = Vg V) =

W) = N e e - eaald)

¢
= {\14(;‘}\))-"- E:\_J\ .(Z)AC}’.'L RN
(I

L, Loh HEAL:R
= { Vot Vo f'r\fmjsrf;»rcz% 4%;{}%
TN “ e '”\f/y [
A o) A
= L Lyl %L%
C@;\ ¢, (9 @ﬂk
Correny A& on
ilH)' i)[’“ = 7
| 0 iy=0¢ &y o L
N 2 | | c’{“ -—> 3t C[ h )

M2y =y = Sw A L. S
Gy GGy

\ Lo) + 1, o) &

#GC 25 sSm 2018 |

=7

by, )

Wy
Gy €,




= ,.tb(a oc

VoVi’o\g;@ LI 5
L o) =\, , Vv, (07) = \
:Ml,'f:i \
ST ~ )
w(hH@D . Wi vyl = 70 e fyo
T N,
Cy -
1=0
Snte. Awe Wme corenlt Vismks et copatidors
L ¢
W) = v o) r lx o de = 5“ Hude = ¢ (i) -V,
T o
Dk b .
Gl = ) _§ )de = J )AT = ¢, Lyl Vo)
AR o7
:> q («\'(I (j{') »\r(g) foel CZ (.\(z{{«} »b\f\l@> [{)
Cap s W Rt = el (2)
U)t([l) => \hU’) = Co \i‘s(}) + Qn\ili:_(:zjfw
Gt Ly
,f,sf by o
A Wiy = S g b GVes - GMis
Gl Ch ity

Yo

St~ 2018




1

T 25 Ussiv 2008

Esxar-ple
%n t e Fiad v f) , ielot) | icet)  Jor
zuly A @ F y = | |
la{ ¢ %2:; 2) v (o) = O
LY v lo7) =T

A&SUMEHOJL Hento jordin - we will sosume. Aok e cv'/\i?;f”gd Stored o o Capatl for

(or 2~ \v\&)('h)f) is %)\\Méaﬁ .f/m:'“%"‘ﬁ.

lemdrle  Fpaibe erer 4 BsSon-phion 15 rot realy) new,s%éré [ e wake

Aeplifies 2081455,

Sol'n \ (07) :97 Far oot letls replote The Pt hor NI 2 S
( Zhshfuhon %xw»)
Wt do we mow about uclty 7
etal sloeet enerby = L Qv ly*

2olp) A
= Lounded (fmike) v lt)

Meaty (\/IV\N"Q &/\08 ‘3

Now,  bouacled Vlb) =y bounded iplt)

Tolt) = iz (F) %}C,U‘“) 3\7 Louncled l‘g(#)

Y Y
lgjw\éﬁ d ’{,Ou" & Eé

Theaw  WLLL =)

L
0o
=y wbh s ove) | nde =y Velot) =y (07 =0
Yoo 4T
"*\(‘.._____m._,_'/
=0 %¥inte
o bounded
At k=ob
— . V) =0 =) qpkt) = 0O
\ ‘!«/\Q

E\l/VQ
LA bm Eﬁi =y o) = LA

R - | '%‘ I
v eh) = W, pot) = WAl J 2 ~lA L

L) Neto) =W\ Everthue



B 5 25 Wlie otE

Sﬂ)ﬁéD

\l e
¢ 2 F

Ex.amlmle; } )
. ;/ BVL t \(C(ON) — \’:‘0

Eind \!C(O"’)l flz(»'f), ’\[_(31.)

07 kot
P slosod eness (j =y boumded  weld) =% Lounced i@q‘@
, “!1¢ D"'
Vi e Jelot) = ueto) \EJ L (1ydT
?(«L)A T " \’CU) -
L L1 (212t
N EEES - Tyt L (2) —iplzyYdt
! o 5 Jo» ﬂ‘ ) i j
! e
- o4 L - 1 pl?)e
= O+2J°= fldt ZS:)’” i
e e - T ——_—————
3 =0 sty ip leounded
e
Heate N lob) = \fp ’%%zﬁ Volts .
L-of
lof) o VD Awps
| Ve |V x :
I |t 2F ety = — }‘ZRD"L) N )—L A5

Remd e ok hat  Jor 0721t we  obtemed Qb= Sl r ‘{—'ﬂ‘“j

Nolz slio that the loounded teren hot no = &)y {‘\,LH)/@B
k— N— S
@&-"QUV on  re. Geloe Dlr \(LQO) . Smae/ ’;,\3 "MP\)M\(Q Lovd e d
berea befra

bownc ed \to\+s3e orte  talledd ok (:i}‘!c“')

woold d;‘eié the Hme i pAsive k2rm ; WNe s m‘o\a% C:@W“r) with  Fhe

Gmplest  Lounded  volddge $Urte , je.  we thork wirto it o compote e inpulsive

/
feren o ety on 07 t4oF

Cxpeple (reniSifed) For 072 teof

of

1 (6 = M) =y Neloh) =Nok \130 Mryet
Ui,

ngﬁ§> Yip
— = \forrlz Volks gy expetied .




£9 25 oQm 2018 |

t=o0
Examsie* i ,)SI
jﬁ\l/ J ' \,/jrz
P—— Vg
C rz
Note twob v of) = \f, [4) (""’"‘& 7)
‘ Sone ) = - e th) (
le = C e ac o )
iy e
ilZ 'f"{(, = O
A -t -t
Aty = ul =Vee 2 A ity = Yoe e
' A
ANel) £iglh
\Ty Vo
ey
o t o) 7 +
Energy  displatest ok CopIth bar &,r,\,\op [ot] -
~2t/p¢
welot) = Lot - Lot = ;LZ«::%"L[ e ]

Noke dmsk WD) Lo . Therejove @\wﬁ is doown from e CC)PC)QQW !93 Hre iredb

Enggd distipated ok revitlor during Loit]

k tolag ~2 +
) J( = 'IQT(Z)\I‘Z(’?‘)C&C = \EE e ’ /Qt C‘ T = }_7_\81 - {_Zgg Q —C/RC
we 1Y) 9 Ty (Z 2 z
J— N o
Pﬂ[t)

_ ‘-ZC\fol[ 1'{2%/“]

!
oterve  wlopty kW o) =0 | Heaa e earrgd drovin froes e

\ .
copptitor iy Jissipated ok he rex stor,




1 : L i ¢ Bt

£ 2S5 Ll 207

Lo
EX;M()(G. ;7%
+ b, '(ld,j + Wie) =0 , v, (7)) = 3\
v P ¥,
},3; bF Find v 0t aad He Fotal Moced
@m@% 2t t=0" A Ly =of,
1 b +o
Sl s e 4 \Ej Wodz =y o de = Ry 1)
o
t \ _
R e MEACIF I R HURI R A L)
L =yl ad, =0 (3)
L), 1) = 2w+ 6l -3) =0 (W)
tro L =y My =Ny (s)
(W ALS) = s bluy-3) =0 =) Ml =23 | for o 475
_ _ Ea
Flo7) = \_Zw,(o)" - lz'(‘lel(:)) = 0427 =979
Elor) = Lot T e Lo ot o L (o) vitoh) T = n’?iﬁl
; z z 2 —_—
Queshon  What  hgppened  fo L) ~Elot) = 973 7
ASWer  piegisated ok e St o To e S
,_M.‘——/"( -t T (
i
) fepbee swibth o Lo wib V_,/_gr@
L 1 L
f EO‘ Tj

2) Cormputt fre enrid Wy Lo 1) &4‘9%\‘{554.@ A &m\«f tre mtoud

Woad— i \Ma,(oﬁ) =97 of A 1 7O,
Y She o for ang




L é Pl =Lily r\ o) = L ale

W) o & bl j
) = g PU)

ol

P = V) ) }% vithd T
L

Loooindotbdnce | medSuced i Hares (H)

inskantonzoos powiesr o oll) = NIESRICS!

| rlay?
@,\@,8\6 St ol s des obf,«fzf Pe kel [,ml T w (ko t) = éL\W?” };‘ZL'(’C’)
) é ok e 2 JE‘ o N (-‘L) = TZTJ’FTLM[’
@V\U%’é R elad g Y e 2 ]
\'/\ !’ lf\' o1 (o /\CL: "f‘fgf‘x \p/\O(‘:l@'C‘)
Q\b'x L
vk ly= Lot »‘d viz)d T
[ '
) = 1,
b)
L \ [
‘ ‘ W)= dsolb=t) & §, (}
(Jt>+>) \'l\L IS
= \ - 4 o
= ( L i) 1o uli-1p) e ot n _\JL?,)AC I_y Iy 4,
)
o
L s)=0
o (4 | JF
R i)y = L volzyd e
'e Ly
N L i
N \ 4 : o
u,:;s - =+ L: { Ll t-bo) ¢ WO YT
LI -to) N S
= LS Sle-4)dT & _Lg w)d T
= g
- !
L) = 0 - 1. & LS v AT for te ko

LYk

Sy Lold




[nghetors  in Serles conaed Hon

t S

H -+ Y3 - L Mo =
4 G 9D DD D OO L s e :);i
Ly Ly Ly
M ) J
B PR S

1) = 1

Ve Mpbg RN

= LU L, & ok L
lﬂk lé%k Y\c‘%’

\od
= { L‘l & Lﬁ)_*}‘“""Lv\j %ﬁ{‘“

_

LeA

. e 1w
Ladathars P:z@ue{ OO

i
+ e e ~-—v~>}
J\l/'»‘ (h"o é‘\\/“m
\( %‘; (\E o {9
" |-

4= MH i (he = 4 {/\('H

L
»,—,<1m+ Lg‘\r(‘tléij ¢k <1ﬂ©+;
Ll

Lf 2 Lo
S
A
Le'ok

# 12 25 ¥allm 2

11.5 “’1?@ ¢

1

5,,¢ i{%,z%' S ‘Lf\‘

=1

\
) d T




\fo] }3% d4 DY

E,__.,._‘ ,,,H.?A — s
H
, .
SN . \f N\
L‘@ ,Q dy T'," %. (1)
Ng Lt ) [ | t )= Lol
Llﬂi Ny Vo = LL%{- Lothy
m—-—w««w Wiy = L
AL o Ny, =g 1) ' Lit, s )
Geeent  divisyon
N 5 ‘!”\ ‘b\l \&(O’) = ﬂi“g ! )?,,(Dp) = ’17*/3
igth) (@ \ Jy k=0 % E Wy ) = ! bor 40
1
{ \.\ L'Z
Unw. loobn ndgches hWovte Yo Wenr \f‘@”‘fﬁ“/@/’&
r t ‘
i)z f1o7) + ;L,[ vnyde o= Lg vy de = L Ui -T1s)
(I
. b
L =) e L v dT J_ovindr = Ly Uil =)
Ly To7 02
= L) -Te) = Ly Ciy - Tu) (4)
el - L ety = i U ()
At = = iy beThidee
LFL
e Lot Lg
fom k20
Ton —=h
X ‘I»LUY} - Ll i.S(\K') A _\f_.?;_i}e—»—“-lw:];l_?ﬁ.
Litle \“Srv \\1




Yy 28 Lakim 2018

S orsrele %
e R o e ».}Q‘.WT
r LM&Q» T
<7k,
iy o i o) - I, 0yl =3, ipleT) =
Lo
(.
© |
- t‘@\l/il 3’?5 t=0 (o) = 7
L3
Sally | Dye AL cond) Fon rro e
L, 00 ith)
e ) A ’(D‘ - ) ]
| Ly
L1 & U’) Ly = Q% @) ELlil %‘L“L‘:”L% l”%j’ﬁ j (?H})
L
n ﬁ@ L, Tpd 4)

U No taRel Lorrent on o thors |

of V L
Gl P N— Lyl rl,t,r Ly I8t e o bk Ladyr bsds
‘.l’(’LL(‘Ls by L,l'%‘LPl‘!f' t& {
|
Colln 2
%
) = ) r ] vpmdT a8 |
LL o~
t , .
t} 5 \‘L(Z}Clt - LV,‘UF) VL\L i‘g@ k;“l'g
o

=y g k_ [\’\{2) [N 2»(2) N ? (f“(') ’Jej T = 2. (L\L\L{') - LQ&L\L)

o 13 =\

™
=0 ‘o VN

i L\Q_l\g»

(T L) It = Tl - ) =

=%

i—, L 'S




S 2S LaSin Dol¥

3
m_ﬂ__mw;” — TINS S ,

+ VcL’O—) :'L\\r
Wil \r & { ' = fuld) A
¢ {L[D’) = [’14

K3 2F

f= XQV‘/\‘)‘ 2.

f‘g‘sﬁv)

|

Copned AL SV P TVNN S ,;/gg A curcents ot {'=C>»/ {:o““’, =22 .

Sol ‘A %:: o7 Sslge 4 %gibxﬁ!s"w(g A
7 T
P PP
. i
| | R
@ p
; %’%f) LA @) -
| i |

‘Dﬁ<&” {,f))‘w ,{@ C\»Q Jref‘(v\\‘/\Q, W ‘v,\ta\(‘/\@f ne 0 \N%‘“ lse > jUMP ( &4'3 Lo %“\’V\\)\".”\é) 2+ ha

oUdor voltsa2 or mduthar omeak Dk b=o e need 4o Haore oub e jmpolsivel

Commporent  of Pre LPIUHeT toreat Bnd e Wdothes voltege DWMGP 07k o

Hon 3 con-p'ute  [mpulidie Covporien ksi ASSDM.\AX e topotitor \/a\r‘ra%@ Ad mdutdar

Corrent Connot e \M%;Dxmc‘@é/ ,}@Pig% o C()PQCAL \NHM N‘é Lowndest \I;;l‘%aféfﬁ,
VA Dad Bousdee! Curenk SOurt

souree. Legs Qord dredd) o e mdocler

(e open tre it)  povided trer L Bad WML oo nof viol®ted

DTLL ot 2. L
. /\A/V\ J\f\M P
t l I /C/; C.H/\[S &DUF(JZ, Cglﬂ ‘B’Q UH(‘?&?‘ g\\/\u H‘ l'g {j':)\)/\(\]@d
t 'lr Ny ‘ ) Lot
ot v (£ Vi 'e,"/ D golir 4 ol fare oS no wenda L bt 4o
- ’I | bl Copren s )
[CH) (oflt) Juld = 284 Liolt A
S
wlhz Ve = 2 sty o BE
T2
NOW  We tdn Compuie Ugtohy oad  iLlot)
. —_—
ot ° - ~ L
Getor) = v - LT e = mue L] () es)de = v |
~

)
Fds B aS ns el feet
fyate oy« dedd

e

oF >t
(ot) = 0 (s7) * U;mm =k l&j E3AY = (A /
b} >




1

b 28 UeEima 2018

t=-0t Sohe Mo ;\’)”0""”"/‘ Cirec 't

2. 3
i ASAA W__..—JAW

|

@EM 3V 74

t=0  The only cemaining  Duwte. e credf Yo k50 iS §A  DC  wrrent
0

sourte . " ASSUM!V\OO” hne ot roathes he oe W‘\’% Mote s b=moo  we

— .

s s

enerd oltane g d rcent

Cl prtzed 23 |ollows.
beLormed Contlank

=0 Huwe e Copatdier Lehaved s open Lirelt of

0
(@) = C duyl
Py

Lo N %4@@6 ke,

O
-5 beae. Tre wduclor behgues os Short N S

r\/(
V=) = L éﬂg‘(j

s

= D swaéxa Cltade
e "TV\Q S»L)“Q\M\‘/\é) U:m,\i {— }Q/“ = oD Jalue .
2.0 T
N YN I KA i
-
) AL eg)
| ? "1
| o
Eyam’?\,i, CJDW\PQ,{._Q EQH’) i
_da-—s>;\(wu——~————u Sol'a \oke. l\_\/\:34;“ lo
4 l ' \\‘f e | ]
\T .
{0 ~ s 5 e ‘ﬁ) ,J{{&

ok 1S ) = 4 A bulky AT

\ ]
=0 S\ iEy
et e ) Cé%\t }

= zﬁ‘{ L(Féu(Hj = 125y A




I~ 29 tm 201Y

Evp-ple
‘E‘—‘Q ) t \II . ‘&219
% li | s |
.l A Wae l ¥ . t Jj“c
f _ L
e - = Wor N
o T v, T v, . . -
WT) =, (07) = L VeloT)= 341 =
LW =T o 4o = flh= 8 A
-~ \ {t '
Merte \ler) = NyloT) 4 ‘Z j _ '[,C't) dT
o
>
_ g L } hilcyde =l | (o t70)
b 0"
N
Examp‘ﬁ +
' - M o7) =\ (67) =0
o . } T: WE) (o 2 {7)
- -('/\S & ApAA.. ,
. LS ler'L 3t;¢’} ' Fne ) 4 NG Leo)
' i —_—
\O\ T L[ ¢, z
- ‘ i )
Lwhy 7
%:34‘ . P D J )
) L
ot o o o] T
. \ \ !
_ L Sioydre o= 4 to”’_..///mé*
\!‘[Dﬂ a ga’ ’”&{' B | Jo" . ‘!‘Z,> ‘ fSOW /,Cf'"ly/a' Iy
[ikewise, v, (0%) = L X id b
N (34'} = C \/2(9"“) !
[BINT (B 2 7 \/2 ‘o+) _ _gglg o\
A5, W lot) sy (of) = o S—
{‘:QD

(be Sl\’fc)é/a thote

v, (=)

cgpauri»\vs ‘g;ec.z:sme DE;')&/\ u\fuﬁ‘)




g zé \(és;» }O’é),
Exer—ple  Sho et ol bedath  eercents [ voldases  vEmesin boeedad for Lpp,
— MW (o) = 3\, g (R) = My ()= o
i ' - Y =17 A
Cy ”)" , i) = Wit ig(e) = A, 'H{o):’”'ﬁf’ inlo) =t
c T
n? ']‘ E}O "ZQ« = Q S / CQ = l \; / L2 (=% E M 01‘»‘(7‘!.., VL
T QuesHan @ Wow Yo Solve Yujs tire it
ﬂ/x‘;‘f*v‘"&* » Teicle IS not oo
Solla Tlolal et e,/\@;‘gﬂé of Hme € gl4) =]
El) = Feths B = 2 laamt 4 T Lo’ 1)
e € Cp. & lad.
Ely ="
- > =
F = z C’&\(‘L\‘ht - 2 L'L'k, \'é_ = 2 i‘l,\“(_ {2)
lbap. T L e tnd ':;; ‘CC"C:)P‘)Z/«EBL
t
oo s Them =y O = 2 0 = T dwe b T i (3)
Nl fLeCop. ) Ipd. e f-iles,
(D43 =y E= — 2 fwe = - T LS <0 ()
LS. b Ethes. !
A =) EMU)  bouaded Jor DN & =y  Alegp ol £ o losuedled Jse ah &
Sustbuba b =y pler wp dond witn 3 A I0S respec el
PSS S ' ol tvrents  -d VQ’%’}%@
DR ‘3@ L @5‘2&(2 ‘,»5{?(1:(} o &
W, bowded  tapot =) boeeded  ocbpeb Uinogidy )
bl
ey
% ‘ o
M‘(D\’&\




4}

First  Ocder  Cireaits

1

) 2 fralde

pieatct

Zero inpvt cetponte esporst  oF & Cecuit  do /sl canditions 0(\16 - (No input )
) ‘Eﬂc 124/ {\'Qr Notohaa Df* CH—J: }
Ve . V’Z ‘
B }C 7 I = CDVe
A (o) = N > CL
‘ ’ o1 i(zv :? D\[C,+~l-\[f, =0 l’?)
e \ ne
Q s peiing | e
=M
cC 7t :
8y
A
Y
f1e
E@a‘m. (4) 1S > st ~order \/\owxo%gm&f)utg lie. ria\/&w\m},\é ticle Ze/@] &"HQW@\%\L)‘
egud Hoa. ([ The r‘.g‘?f\%—-‘v\éfxé Mide S ero Letiuy we hive ro W‘QL%-) Solohon  4s (1)
isoob e bean ) = et wnere U4 s ce Jo be Qederreined
=l St |
C!K eyt ~ fKe“j =0 =y sietFy /i‘"c test = 0
= ) S%‘ — —_— \ 4 ) '
S+ = = O == = !
7 [ +QC} Ve Y S Y o | Mau&&j
Then  Velt) = V,eb{j’lflc ‘ Lok 7
ctth = bor 20 Powe obov /
JAtRt tond. comstoom ko \fo = V(o) = Y e . ‘ ¢ =y = \T,
=0
T e
He/\% \l(_“’) = \foe,
Mo prds e T =0 s Smekmes catted Tt
AN
R e ansda~ & " Noke ot e Sredller
Fe fiwe el b Te ,i-a%"v”?f e re50n 3¢ |
ol 7 :



Foir abget e Lf) ;i)

’

T Q&d}\y(_(“ _c 4 ﬁ\fo é;lc/nc } . _ Vo e-ﬁ/n(/
Jt e N?FQ o b ;CMH;H(H:D (J(,CL)
25 expetied.
iplty = M2y et e o ~tine
f n i
, in (
A ‘CH) " )
" v, \\
0 e
\N
E ol T,
[ o k
EXc)rKP‘VQ iLL’r) =7 }\L}r +20
Di = Lv, = Lvy = Lizg, = -
\ N Diy = R L
\ \ .
Ve 'Z =) D:U%s& =0
- .
Notveal peeg. s=-2 ¢ i 4y= e © = 7
|L(O) = —l@ %‘ ﬁ L > - / -
\V\.\‘" tond. tarshegink - iLb) = 1o =5 V= 1,
) R‘:Ekj o ‘-E/
=% ety = doe [: SormeNmes wre@  intre e W) = e where “t:_L?; S 40 Ame mﬁgg.a,\:ﬁj
! .
Zero ~State rOyporte leyporse o}  d drewlb With zeo mit. ond | ko on putb
Exar~ple ) t@,\y}e}v%‘ w\gu{»j For 4o We  Qh Wit
e = 4y
I c =l
= 4 (1""n) Dy + L = gé—
C

SoloHon
Noke ¥+

1 ] B
Y oero patESY ponds Hon

|-
—
=4
1
=&
S—

W& oob Awe boren

ety = wE) e sl
4 Vy
horrogPn €345 parhiwlor

eplohw

872 2 Acahle @

solly



£ 7 Al 2018

Fo e vy L) 1ynore fne righthaq  sde (ie. congder 4re N0 reapirt o Qu((.;, e@w,j
‘Jc/
Dy, + Fz\‘c, W = O =% ) = ke 1
—_—
W'\f‘ soluhoa UL Jo be delermed \a«%@f)
. | ‘ )
Motoral freg. = " (Hme mdhint — nc)

o Mol e e s e e Ml ns wmpok LEx ipeh ot = Mp Grdiad ]

hente ek velt) = A (wnstont)

Goshdute  welt) +ne QSAH S ERV.

'Tl- \‘P(+) + 1 \IP('(L) = ::;'_ = A = ;’; - A= T
ot e c e ¢
\(@H);A
Heats  due ol Sloton = Nlb) = w (b) +vple) = !ge“%//?@ L iR (c yet U bnown )

T ped L, v tne il cond . consia k.

-k
e /ne

4 1l = 0 =) - =T

'\l.'::b

Firally, vy = 1 ( L{)‘:/’?‘)\

———,

Mewndrlc Noke Ywad I Our esdw-ple i 1) =0 - TTwis is dbe 4o et

L

Wove  nego e resl parks ) e caled st Ble | Ot wist  tnegy e wWiled  unshetle,




4

£y 2 Arolle 2017

e ey POrEE.

e  elep reiponie o5 B Sttt s FS 2e0 —stule m*})Of\bﬁ’» o B uelt step

em’%amﬁ, Tine ¢ !s, e  gsed

Q} Lal Hat cordibvey o zero

2) input = olf) olf)
) '
Tiglty o Nt o 7 s
Evor~ple Sind hre  Shep resporse lh)

L v _
Ef_\_‘ﬁ Difb esa. 1 Dy = %\\L \
Di, ety - 7 : ool
_ L (‘u\z >‘L L\ 'Z; ‘g {\ﬂﬂ »\)5!. ,3)
L
= E ("S‘\L)
0 —'-l.%
) - ~ Lty - 9. ol i - ke
O Di, + —Z\L = = \/\wé) sob'a L) = e
i) =0 parf. solin ipth) = A = %A - r’i -y A=)
. . 2t
=9 IL('}):‘;\“J )rl‘p\;(’) = Vb e ¢
[
ik, tond, GeeStvgab o T {Le”l% l%‘m 20 = =
_Ey
-y ) - l-e (Lyo) \’ﬁlﬂ,i? Ul = gl = 2 Ciglh —ith)
-1
s \2[):’(\-6‘!,&)]
«‘.L“') 'z
= Qe»‘t% (~+>Q)
i A
- o
° "y :
U () =M= LD ()




#+ G 2 Aol Lol
Evaneple [ Emuwidal inpot]

MWHJLJ)
=0 )'L Fwd i) dem €20
Vg (1) 5

]

V) = Vo cod (wt + ?5)

Solla LD, =V = Ng- i, => D+ LZI:‘\L = }L-,\"s
. 2 N ' ‘ 2
Henwe DI+ LL\L B \_‘_%_033 (WtT}?ﬁ) tDSH‘.ESK/\,j (l\\ol"ﬁ. NOtut —FJ‘QQ', S:—Z
i = (i b ond, ]
2y
Twen ‘rwvxg, yol'a N \t,\(f') - Le *
{)A/'f‘ oA s ‘lla“’) = Acoswk 4 IE&W\\J\)"‘L" ( i.e,

S Hrualoidast .Fw\Cf}’\\()n W lhele %\r@s\“

wooYere 23 rat ot b waplt )

To Lo dererpamed ¢ At ( vr e é«H— ex . fo dpad A,E\z;

vy e Al
Lovd - or S ;A 4o Sqpaed 3{)

\

Disr By =\ cos [wt +3) (oo (4rB) = edacan? — & S )
L L

S i.{ A coswt + !'SSW\w%y + [ZE{ Aosswu b & (}g\m«ﬁ;kﬁ = \% {c,sbng&))w%'owv\@&ww«%j

] d .
—y — Awsiw b Bwoawt o L O L L) PSRN Votmd oo sb
L L L L
=) f%m p B Vo Lab P } ,F{‘ g2 NG
L L Cosut , Aw - - mqs j?ﬁ'mw% =0
: L
F\‘/,_‘W-—
-0 e )
4 A [ i \f e .
e w N f ’ﬂ\_—o C,Og‘;t’ A ‘J/L . — ) («A)&‘”P ‘2
7 L - 5 L =\ 3 e — L 5
2 ; ~ 2 € 3 |
w = ’ %’Vﬁ st P ) ot ) L ~smd J
L i L’L ke




R 4
i

te © & Acodwl +25mwwi

I
~
-

jormy

fl
=
=

-
1‘)’

(

e 7 ' E
Henww i (h)= -Ae " + heawb + Bgmwi (t>5)

Leb =341, =24, w= 2rod/ec p =0 , =10\

\ b '%k ?
=) A:%—_ A \?):_Oi ::‘7 'LU’)"; -2 e L+ Ew& 2+ ’f,&)’Y\Z"ﬂ?‘ AMPS
5 S 5 3 g
D e
beamnent (sirosoldal) Slenly sfote part
part ’
SoperpIiHoA i hnedr dymamde wirus
—
41t
ﬂ)_w_\) tmedn __,_Qﬁ# Noke  Yas i
e IR e
‘&W _ UL&, )
it nd, %= B o7) - \’LM(O')I\L,(°'> "L,\"’):]T é Y
' , o) MUk Signdl
input wiy = L“c - Sty gt - ’5%&1_77 I&‘MW Lethor)
(netkor)
We  hove =
) 3(%, A5 by, o) = aylien 10) F ey Lhia, o) soperposthiva Wt il wnd.

- | v *(45" t e
2) UH' O, P+ Bawy ) = [} 3“'0' W) b (32‘3‘~(IOIW1,) S-p/ Pt Pon W o-Fs

ik ond. & gt

3) 3“\ o dw) = A Lt x0) + | L&, 0 w) sopepatel Roa 0T
Erxerdse  Fumd  hre  Teo-bhoke (g w? G DC wect b bd i

\“"\* . é Ly (200 .;L_i-—mu

Yo ti‘pj NI \m\% D eod(-) %w [0 e

Sepl gl AL mpet Ao fed i “LI‘D’?O

lml%

‘ 3 Shepd Sopes PR
go\f@) ey S0 1, (9)=0 '
{ [‘LH,\ ;;\L‘H) {'H_z('}‘)

L T Acshic o1?




a7 1 Acolle 2a 1@

Complete  reyonie L romero o 4

Adnzeo ik wtond. ]

Example ( 'SMJ: 2 R
L
E\r (if "’b-fL { ,::i:i‘ \/C NS ({') - 7 w % EQ
Le E
2 -_—
7N
Sol'n (8 76’2 7 -n \ }r
'—F,\I\T _ L\\f 1 == g y §a):
"‘ré) o = Wg@ =) %Ft SC )= 2w
k._,. 4,%_,,,_; ;,‘-,«_‘;w. b e ) l e
b
o o=~ r Vo = -\ +2 [%D\‘cj N = Dvg te =\ (it .eﬁw,)
e

b ol W lh e e vene U oar
e wth = yreet =y b= e

prl Bl wplo=h (V) =1\r) —

Anotner spprodeia supe/ o Aon )
Slepd  Soprrpaik
&%'Q'P\ Find  zeo-trot® r°>E>. N )
-t
D\‘L/ e :fki \MH/\,\ N lo) =0 => \’zg('l") = \4' \’I e U

U th) = Naglhy Ao f (|
Step e

2,0 ‘;sp‘:)k‘f W@SQ. ot (1\')

=%

:\1-“26 B

“Far 5y expetied)
OV b =0 witn V) = 20 =)\ (k)= 2@ (

e b Dot LD")P(‘DQCMV \M\‘\él’ (;3 W &wa\w?

[

N . — Yorp ok &,\H R, DV, ¢ _“EVL = omfa&
rexsHe T '{"/'L
one prk \;l J___; - !\S)_fM ot wlla \ICU‘) - Ar‘rlge ("
\M('!(\"\; . v c
Corstdr -
sources W N bort Ao Bad AR, T T
=% T A1 BBy e
(1) =) @)= Voe
lin
’W e i
) =Y A.}B = \’Q(D) =\ g = \IL(D‘) '“Vg(@) =% ‘ R = \rO'\;O(./
Let W= Ty, (v —
I

b

Y

—f)
Cyerds? Wil ooF b Judt v \ N}Mﬂ y

Lon




+= 250t
EXamNe N
4 /
End oyl Ls
oA @ 4=» NP ' et dom t20
' ¢ TMLF b 3.0
_ J
Solla 044
ek = Ipvgr Y2 =10 =y D\\(,Jr.';\:ﬁ = 20
v 2 . Z
-t “F
Vol = Y A Vlfy = borie ?
wth = £ . b ~ooe
’ = bD ~oYE \r
ok k=127 gl = 69(1—‘—8)::\%4‘13?\?’“
krn
Ne + 2\ = 30
2
~3-1) S4-)
in= ke Velb = 20 +e ) velu=1,
\f ’ﬁzu’l)
el = 20 BN A Y
3 -5t
SN o 2
oM, Wy, ()= iLe * Nely= e L E 2 vely =M,
LR
fs —
wp UF) = 200 = 20+ [Lp-29)e Jo7 v
\U’r?,\fﬂ
4en o
- Lo - - = =
P R B A N R -
Velt) = 3 4=

7 ﬁé’ 37 A«f:ar\\rk 'LOV‘ZW




Exonple  [Nonp excits hoa ] Pl iy
\n Aloct)
iV i )
Woc(4) T My
2 Ly
E ol | +
lL(Z)) =0
sy E@\Q‘,\ga\@k bt -
(%23)
oL ik 2R o oelh) =7 Dk %% = Ly )
3/1.‘ L1
. -3
=y ) = Ve A iplte Arlt
iplh) = 7 i old solve ). Heato
i VAK’%V!?)’%_\ E‘ A_t?»&{»‘ — L‘E ’ki" — {34‘ _’_5_ A:& . }...I} Jt" = LE; E"
Tt Jor 8{ J 1y y I& ? U
> =
159
© 4
=% @: (o K A’;»% =" ;FH_): ~&9|r{‘0{7‘ AN\!"S
3
k =t
=y = »% Flot + Ye 3 ' ) 7 —%k
ihe -2 ot Le AvpS
2 &
o) =0 =) \L:% —_— - :
i), A
] W) 2y 8 4\ ok Vol B THNe  ‘se ' =2 v/'(
25 N 3 i) romdinS oo HV e Cote A 1D = )
3
@e»%% . ‘%J\'
o 3 Dip = 1o ~10e »O o ddo
o "t vec
-0
J

HT1 Al et




Exan-ple

H 21 Awhic 215

End Ane nerter /Testen @iy

%)reEl
cnrtnit  Seen ‘ad Yre  vohicler

RS-

SRSV S—

; : 7
1, (o) = 6A , i)y =/ ,P\‘}f‘ +20 L
Shep 2 L) Awe esult. oot Jond i)
oY . '
s et ~a . kbl =0
‘ " ) | Yy
CJ\) " =y Dipr L1 =5 =Yy i) = 3o +le b
0A b
b ! 1A
! , . e
— ‘ ST | W) = =y €= =2 by =Y némﬁrr%}; R S ey 4 ﬁ,g e 6 é
b
, )= ye
1 (2) = GA = M=
@ °
> T 7
epd  Solghdute wihn - -t
TP (1) 20-2ye %ﬂ o Ye lo \I
b b ib
Solve  por |
A ~tfy,
heswer iy Yeye TA L o b




4

£2 21 Acslt 2oy§
Exarnple zZa 6F i
— B B Sy )
i | % g Copeitors ;',m’ﬁaué ww,g%;e .
é [ jpe—_ ‘
L8\ ‘M—g 2,5% H:j Find (W) Jor t3o0

%o\‘w

N

~
>
[
T
il
&
[

“T’ 2 = (201)7b

A Thly A
2
Vie { o ! " {4 Y
= SRS WA '5"%’:»5@\&«?:»\
=y v, ') = v o) 25\)* T e 2 ) S
Ho
[MTW];\J; DY & 3v, =0
¢ b4
sk
2= Yaad N T < g\
(1 &JL F = \JLU-); ,é =3 \
| ik
- 4 F )
N ’:}‘ itlﬂ = ZD\'LL%—} Zoe e 2
\‘C(D&‘) b= *—i\
ledturn  do e @m\%ﬂm&si CMH%WWM:
ie »
e, VI NS
b bi, © \““\ EEEh
MM‘Q L ly = 20N
——- \f I
2iﬁ 1 \F
o e | | H ' \ [
T \ = |, 41 o= > :7 = =
¢ 1l Y \ 2 [




Erpmple
{_
\l‘
0L L1 L
J"#‘Q“W R
= TV
\1? 4

L
~*ac
,:7{ \/3‘3() = \lgﬁa) e !

how Btk D, w7

\}l —Nl, ‘:\'3

=
) = N le) %J itl'l‘;ét
o

+ R .
\(2‘('{) = \(A(’:’E} + t}a .,«!iw—)éﬁ;

127 Lk Lt

|
| &

&

I

|

Eé_r

|
z

- £
A2 = 1.2 N
u L ) 3# %o
7y = M\
uq1427) L
Ly

et R L i o S,

£3 21 Al 2005

by =S\ g,y = 1N

\(\gt") = ?

o 20

V) = o) -V, (9)

Loy = LE \
Rt Lﬁ $o]2n =\
. _;L,/;Z.M
\{g (1) = H e \J
’S(\I\H)»\l,ia)) = b (yuz‘;@} (ﬁ,\egﬁ%ﬁ} \!‘m; 13* %\,gu)

U (7)ot ) sy () = impdlive e

PLs o
WU = ) ) iwet o

o ﬁ/ﬁ\o ot

tat ) . _ -yl : d
"z“”) = "’3“‘?) * i }n;» (”'i“)‘ 'a(”) db =i ) 4 )(r W0

S( 202y = v 2)) = h (v () v 121)
= N

- \27 ~ - .
w t) = M&J - :‘f{ﬂ_zi N %) Y 22N
oty ,

=y

)\fs '\r

k sec




By 20 Al 2015

Exomple m__,. N

Z‘Q V) =~

S 14
N ) = ?

‘«. \r

Sol'n  oLraw  {) e cpar.
: 4= 2 He
i =Y el
b} /
17’ Iy = V._‘:;ll‘ ty =0
\%
Y
0L L4k ;0 =0 = g =i => 20 =65
-(;[ = .7 {\ = Min T) Air) ' JCQ; where ka - Ll fec. & \tt(%b) ) bl\r\
oy W o\
| e e d it Qg.m&

C){ﬁF ’f\qe “Qﬁgr@, gvm‘,&f\ié

Ll . ' \l .
R I T e = et = & = 20V + Li\ﬁ =) My v+ Ve = L
T X
[ )
S A

{ig =t %@ \S:O => ic,'\' \\D =D =) 20V + \% =0 =) D\’f; & J[',\\?(W =
. »»(e“)
T R i
M N
k=T Noke dwmat Vel vy jor k2t . o o
=> N Nnenes @iﬁéﬂ*’l&? f%}?c%@.ﬁ\ tre edk ot \2 e
:> f\:z -
| - |
f
|
{ ) . ! 4; |
| ' ' %(:?" {'z:;l! .b(),eg




=S 2] Al 2015

Timewwaridere_op re Zeoruiste ceyenie

?EKH&I:D:)}: aié’} w k- \-'D) The me \ \o U+ ”%9)
Led ﬂ” with zero by wen ol £ Wt ey
inovt in't. ond. ovlput 2er0 mit, tond,

{’E,ﬁté‘w\‘(ﬂ%‘r E Hme —wddr v (e K

—

W, (&) I
I
YR T 4
{ @V‘@m&’ﬂgf
~ {2er0 M‘L@;pméf) ¢
ol \ gt ¢
Ir\“‘)\)’k
i, h
N L e
’_4?{%}‘7%'@? S ju):“)
Oty 2 ’
. | i §
. o (zero mit. Coﬁdf)
o ! t
(4
w,l4) g0
- 3t
wh = | 7 ¢
. ‘} 3
ol | + b) ! 2 '%

Hme —pard e L

honas W},,e‘ ?’;g

3

v

ﬂa soperpoet a2 9, = %ZM) w3,




H6 21 Ardlib 2015

Polse le§ponde

Al SAH )
1z
Ex YV . Frnd v ld) for T,

=
W) - - J
,,,ﬂ ¢

Noke twab NI = Tyult) - Voolk-D

\!L ‘9‘} =2

TR i
€ Fop @ ok TR

. . - . 2 X ameha
%{r\ e M Ww; h’ a’@ Lo @” W@;Vﬂ"’ vy R D W@ Lol ] zyﬁj D G

’t/l'ZC
refporie ol o Vpol) s ult) = U (e ) o)

—({"T\) /I?C

- -1

resour ¥ due ko ~polt-T) o v ) f—\l‘Ur*T\) = -\ (\-e ) ol 3
Jo — — - &\'LU(L — e

/"/'\\ G At)
) = N 4, ) - Tr S vy

U, LK)
W - = o

Trpole responye < 200 Chate reSPInEL Jor unit &mpu’&? SH) mwpob .

(2
B + Dith. exn K
i) g ::E’; Ve Sy = @y dVe = R CDN, + e
c
) PR
\WMWW =y OV + fiLt Ve = %é\ t) (1)

Mg {o ”,) =0

[ v wibond - =0 & Ut =8 ] hne slohoa V) o
Th s cofe ks, il -

éj‘éM esn, () s co ed dne hw@’:ﬁk)&%g?‘? veYa g Tmplie responge 1S QS\MH;}

deoted \oa Wiy .

o ") = Uy = \p (ot
s\ e (K) Due A SH) wrlhon \[Q‘(O"B \Mi&a rot @Fﬁoﬁi N (o )=0 . e+ VVy C(o )
Cors . (F L

"t/l?(‘.

+ .
“ Hente We CAn Wrife e ) = e UH)

Then , bor £¥0 v by = Ve

Al for Yo AL

oweshon &\ = 7
AVeT

~ .
Aeswer o« Phsce vol)z Voo MGty wbo me Qibh. @Ra. (4D




BT 2

~lre
od ~Hze ARG iy LS
=T 2 i Voo "’m? T ol = ae
R I - ae SEie (]
=% — gﬁ e I3 : ng‘ ) - =i_ J,-@ Dg% = “l’ & %)
e ey i -~
~t .
e /.zc\ S0
t=2

= VR Lsiphing property)

A
e I S L TS
~tince
- e vlt)

Aherefore  Twe  {mpdie responte s (1)

AR [ 15

Impolte fesponte o \ il 20 prodtia
2 Pyl
— W 4 A DPAORi ke ‘e vt y
A
tnedie S U the ~
NG = Y ! ng
c pUse  poebley - N
@M‘Wﬂ;fﬁmmrwwmm | p E ‘% E . U L{‘ 9 ~4) H Eéﬁ% o A é
Ve loT) =0 A A
Let h A1) denste ya e Sponye due de ;}& H}
T Mm’w‘“iww?i i)
P ) LTL tvecdd | hslh) p e tiriif| ff s
- | — h N
Mpu L EAY RV‘H' At OV‘%’PV F }ﬁ@ﬂiﬁa“uw
SR , Wiy = \ , )
Gince = er @&% Y , we thould  hdve !;‘":;a A
‘V\AH‘} - ? —'{/‘QQ "H‘-—A)/ﬁlt

P —

d\w\al \/\DH') =2

Wity L (1-e
a0 -

for 4o

Yoy — 1 (1-e

AN

) \JH““&)

T e «{:)ej};?




A ~{/
% "e /’U‘,>
. \ - e e
,pgf "Ey& \{\&H"}z, Z ([-e ) _ Z (s
At ‘ ~tinc
= € . e
A
A
l- eﬁzt_\ } e»ﬂﬂc * e
i V\ g =5 1% JUNNNEEER———— _ ! -
a lc‘\:o s f A0 A 7
\_’_ﬁ,,/ﬂ_‘.wm‘____‘“‘,
4
\ 3
A &(?",i(@;"‘ & -
/ne |+ {ﬁ + "E (3};3 4 36'\&&}
AR
S L LA LA,
A T ez @0t 3l gy’
Trese vinith 1S 470
Q ~the
- e {>D
. e Jor
—Ur\er?ibm N,{) = lim MALM =
Ao o . Cen
T “upe m
=y hit) = le v l4) 38 epetfed .
Let's fund  Hne  Step resgorte of fhe fome arectt - Tled sy desste e Sep ey ]
ir { . | e'-{/f?t_
T For dre Dick e s g =y el =
" Cj:; te For o velhy = o
e - [ mmm_::«gﬂ/gr/{nzgwmm.« st
Peente Ly = (5”6 ) UH)“\
velo) =0 o O D
Lecon . LU} = Dolt )
i, Y
=L it
oL+ Selkye Le T l—e {)
st WU = DSE) - Prdp @g } * Ll ( *})
e ~Yine
vy = OX[“H =Q
hit) (1-e ) )
t=o0

£ 2t Aol 2015




e 21 Aoliie 2015

Tnis is droe m geneal L Let

o o |k
wiy |3 weeat ) G
et it 200 r
i\?\r‘” V\. * (‘/G!‘ d e D %‘?J‘»

Thea LJ HMQH’V\\QII‘%LQ zi V\Qw\mgﬂ/«@,h‘ ﬁ*"’é

R 44
w Ur ~W U ’3\) )7( E e ﬂ%”‘“ﬁﬂw )
e " A

Toke fne tmit Ao
Wy — wik-A) 3 gﬂ:ji% 0;&‘} Dwlt) [ :7 Hj
oo ey A

Exercdse - For  tre prenios Creult ompute e P reiponic 8nd "ef"fzj

d ) P _ ) Step \l‘
dt re§porse \S O Ypanirt |

[ Nomp reSparye iy 2ero-vhate resErsL to vt dp~p ) exiy %‘é‘%‘%@’“’]

- )

- g z“: ‘ 0
i |
st o 2 v =7
, - } |2 43

Ve (o) =0

~
4—

_t
%ﬁ_}fﬁ Step veSponse sy = (1-e L) o)

ik u Y = 20U Syl 1) ult-3)

Thee fore 1w = 25(4-1) ~s(1=) alt- )




choiicat i T SRR

Mo 21 Al 2015

& Acsorn@  mero indl, Londitiens,

kK Cind W), v {+) .

Shep % Fragd  cgoiM. indottdace

i 2H in v, = i, F 2004 ()

—d B b
n o k5 o . , )
@ ‘3 \(l:@\)lz'\-Q\)l‘ = "“};2-"‘: (9'3{2’r2‘>{\|
T oH N NN
v Wl v Dl =Dt ]y 2y
\ 7
_ Qe e e TS
. = 3 - = 2 H
(L1 = = Dy~ LDl =y NE ;‘BH =Y L_ejwl |
Sep® 2 L “%k (ot feer. ¢ "’)
Y = 2 30y W)= Ve st S8Eoy
_,_‘L/w\-»—-«»] ‘ ot bt = y 't g
i ‘“e‘b sty = Acostl 4 Bgm it
st (3 Yy o Dipr i = Tessd
2 Voo

SAa _ 1
Di‘o'(‘jq\\‘) o T st =y -2Asibl £ 38eostt 4 Ml(;{ Aeaybt *»@mnit\E = Lo e

&
SN %m%{r ¢ {1&3+ 7.&\;@5’5% = 1ot
‘fi b K
=D ;_é
= Y TPl o compek—e A L8
Y3 . \'/3
ht
-".Lg
e )= ‘MH“P“’)E c=-A =y iz At +lgnik —Ae Arps
ij19) = o

,
Gh= 2 DLW =y yity= 2 {—’sl\ snd b 4 B Casdt 4 TAQ }’ A

Ny = ;“D“’L | V. = 2 M1 L& \y = 3 D; =" i\ H) Z {+)
, ‘ L A I SN
O!L = *%@ "3"




# 2t Aal 2015

Exor-ple
o T 3 (k)= O
K}V%{ Ye { :)) =0
e y
‘ r T_Dw_, iy Mo _
A ’—J-‘ . w§~ Y Fo= 6\
- 1 7Y S—— )
‘ﬁ 2L
flade eqn . \EM? 4 O Voo g = D+ 22w = 222 (4 g) )
i h [ S 3
A’\%D/ N\ o= o K N

im‘%‘m‘ﬂé / b 21, . Heaw OP- AP i jn Inedr repion.

Uy =N~ =y N, “::Li\lg

) =% O\ + %3 Vo= .%E;Q ( 4 +2) =y DV — B%? le = ZMO? S Vo) =0
________,_“__p———w——-;:;;:‘*w““ e AT S_gb {‘ : ;, |
—y o= cyr e s VLA Wy sbebe 3V for 0Lt
ggf %g 3 K ("t ) \1 .
B \l =
{_Sj_’?_’ \{a (.{-S) - h\b&.!(je ft (l.’) ;-:\7' £S = 5_;;5 \l\z Jec. [ S

Sb bbby oPhmP levey  dve [Med- r@%&wﬂ

Foor cegen T apyus v = 6T ey v s VT

(N =y D+ %:’,\rc, =200 , )=\

_E (k)
S

= vl = 2 -8 e \ (V)

Powener , (1) =y ‘\'LM)W for Erdg =y VLYY o=y Uo Y Nge =y HSOF iw\p\zssn%f@‘




#1221 Acelde lzﬁoylg

~$3k
region Ve, s T e
(4) =y OV + 59’2\(@ - 2559 T V‘Sc'\',gou“h) 7
¢ 3 W lt) = ~yr8e v|A w =Y
\(C (- {. S ) _ Lt \‘r e SRS P T —y prssraan AT e e
Jor Ay 4
NALIRYS Vol AT
\E—-,.A o L - - --
s y 3‘
0 y \ 74 Gec o Y sec
"“1»’» - . TT—— —\b—~-»-L—-—»&"““"“”
Mate Sypot P C P Y ah Y
Evdrple | eyporeatiel lnpet]
KA
YV N—
L + Fnd by fer
\ig ® g T
} 6 l ’ 2) x=-3
. L) « == %
Wb)= 6T, )= ST
So“ \ N - K
n Ol (L} S/, D\!cc‘r ;%Q le = ??j@ng =¥ DU(_ F 24 = Pl é;(&"
Not A S R -
’FM nt z
_ nys
B) X=-3 D“(,* 2\ = 2e
-4k
\ H) = AQ -
S 3t -3t Atk
13\1\,4',1@%5:2@ =¥ ~1he r2Ae = 2@”“ =Y A=~
() = et
_r___wr N {"T)i \ {a'}a{_wh A .2t -3t
[\ h Y g’!i ‘} _— ‘LC “2@ / \’L(D) :;é —_ \(. - g




13 21 Araltle 2205

r N
b) a=-1 DN k23, =2e

-t
Sinte o contdles  wiith nat . peeq. s=-2 wplt) = Ale

o . N
Ovp + 24p =2e ' F =y ~{ Ae””myﬁpl% F\S —k%e Lt _ e - A=1

- 4 \ »
?:\/ \(CL4) = \fl;\(‘li) -l—\({‘hu’) = \Le 1t + 2{?@ ! P N EQ} = b ES Vo= b

= w W) = Ge

T vorp!e LT regster ]

e \ ~
+ \ ‘%l Ve e
W teast
= N 2
v, Ej
V) = N Wy =7
: ; 2 J
%ﬂl{\ D\(t:‘c - —\ = -L““émﬁk> M =Y %ﬁ = —\HLZCDSEJCM_
N j% o J Mol osd]dt oy lnv, = .{t + ‘Esﬂv\{m) b oLonstank
\"; pza
-(uéeﬁ\&) »Hv&«:‘égm%j
:7, \’CHJ - e ] \rc(o) - :'\( \C:‘ =Y \ILH): e o
Powd %g’ki}-}% 7:
— 4
4 l \‘\%
,\\’(, — ﬂ N \( = W.‘_mm ‘?
‘ \F l ) oedht

C(QUQ =\\ \A’(('f):? Yor {'2_?{




\ A L C T I R :

= = e e ‘ ) C/L (’ﬂ) =) = \2 = epv
. T -Tee L gt T - M4 Laant ]

= \’L{%) = & (& _ e \7-

lewmd e Noke FTwah fhe e A Lo \DrOPQJ’“f\é is ot That is,
Evor~ple [ Nontmenr oS
4 "’”’”’“’w‘ \
’l_ . \'3
=
AN -1 Al
N t JU
Velo) =\ Y0 vl =7 Jor k20
, 3
2ol'a Mg = =~ =~
-2
=y - .‘Jf._f't = A+ = é\!& — & 4 onskont =Y v ) = __.(.,,“:,,:w
et Py
=T = Lo = = ,,\._
R = v o
\
=y V)= J’;‘f‘;;f;;‘;“ Jor 20
\J\+ 2\r’k
Rewdrlc  Noke fwar tne howxoge/\aﬂ\of Pm))@/'fg is oSt o Ahat s,
Let '\{L(o) = \J, )\ \ (o) = }\\ Ru b (}CL{) 5L Ay

AGE: e (£ -T)

H Y 21 Al 2,9;5‘




IS 2q Aolile 2o |

J i\l NAR
Exar-ple N ' =y v= Uinto
+ b o Y i,(0) =3A 0,09 = ~1o 4
% vl bH e 'WJ 7
B j x”P\r\) " y l,H) H‘ZH} =
PN S 0 ¢ [//3,
Y
(=24
oLtk
;3@"‘”‘””””}:“]1 s o) =TA =7 V=4-1®
{ \ o= -g
e \] | 20l =N = UlHig) 2=y Dig 4214
et - — . et .r,:w..\,.»::l,%;, sy
v TA =Y "gu):"‘g—ie A '
13{@) o \l{O)""Z(O) =7 ] ) %y”?-w~< ‘‘‘‘‘
L ek
* S B T S S S I PARGUN 273
L= ) =5 = ) =-5 =y - 2 e = B J
~lt-t)
"t?."*‘l ve 28 :\/ ZD'\& =N = —Ll =5 Dlg,gw;z =0 =y ;3(“ = uS({.)e
T ey
-,:> ‘&H’) = ‘“g@ A
\ S et A ortdd
-y 2 2
=y W)=
e
_Ce (t \) A %sf 1 %!
b i) =7 : _ vl .
E_)—Limm W =) 50 e &U‘U)—S) = LLi,th +19) (A)
I3 '% f . !
L = BE) g [Tl Mso,  ipwi, =1y (1)
\ . - o= b b =5 | = 24, 4 23
L=y B -9 = big ~ bl ko = Ay o= Pl W) 7 1 )+ ’gﬁ'




kS

ey 4 -S 2 tAeahle 2008

Second  Ordey Cireords

zero —iapot s Porse

T YV WUy A
| + o - 5

series  {LLC Qg\r\tm" i . S
L v (o) = v,

formrolotion  \ariotble: \ qtymsl:ﬂ*mﬁ» NEPRE UV S

. N M, =
VAN Mz + L b Me o Nz %"h_*‘\'c. =0

b
— ' ok M = O ) . -LS \ _ |
=y i, + LDl b Q |- tov —y Wi 4 LD+ v (o) & =) L(U)dT =0 2 ;
—y DA 4 LeD NV, Fal =9

e . 2, \
=y RO v LD g, 4 Ly, =0

- | c
. 3 iz \ \f [ O f s e it .
=5 Dfucy ,.L_D\lu» M DAL esn. —_—— T
Lt _ 2 2y Uy, o= :
=5 D2, e BDi e i =2 [ D). ena.
[ v Tt Diff. ena

N k, Q,QJ‘\CE . \ 2) ( Ov fol = 7 7
| b tond . W), Digter =
Ly oy o) = Mo (given)
| | ~Y ||Lb) = j@

Ly e s
N e B \L(o> = 12 | |
: - o D B) = ,‘E\nL(o) =

(, 2i, (o) ~ b))

Eyeruse « wior'e ‘:j\,v%" Tve oosl Cake

(,ﬁ‘-&»wum (AN ear tast)

Chirockeriste p;ijmm.‘é»% - dlsg) = &% %s + 5_—(, ((har exn. d(s) gt))

Ta ’j@/ﬁfftﬂf omarotteriste =/, Ci~ Le wirithlen, 28

QLSH 2% F Wot = o %

e
Then the b S gy, = T VBt
De L Zoots  of  Cwr, ;:.:ﬂé. =  nshwol freguenddes  of fune v et

_ | :
We = = s colled  twne  resonandt ﬁreﬂdmoé




Solotren o) the
plane . Foor coss = POSS’“O\Q (M posive c_,wwn'm}

e~ Yy 277 Aralle 20172

\ . Ay PR X .y S ] -
Mrwr" Q\a-‘b@/\t‘!és DA Ve o Troab gg‘,_ Mh@/ 3k ?Lrﬁ,&aw@m?a'ﬁg o (:Qw;fpﬁﬁ%)’r“ﬂ

/ 1"\ 4 jM a’\j""‘ f’\jm
X
S D S e —— »,m,,,M,,} W
) s ’ 7 7
V3 e ° Ne °
1S
S, {0 ;8,40 , 8 #5, 2,25, <0 $, =55, Rel(sDdo Sio = FjWo
(oxlerc’éw\g)@eg) {orf B th «’\@Wﬁgfé} (u/\ql_ef‘cjayv\@f’c!) UOSS\?S&)
Cose |+ dywero (curemit is overddmped )
Cobe | ,
. . .,’ .
Q= AT Vel = —xTdy (e notue) freuntied Be negadie resl
" Atk :}

1S .54
&= % 3 | - - e
=2 Q:—Z‘“ﬁ'l L= ;M iC"‘\ \ L
. T tE
Ve (o7) = 2\T i lo7) = \@A e

=% Qz\j(/ S ?)DVC 4 Z\Jg = O

Dy (o7) = i o) _ \ONT /S

Ve (07) =2
C

=y charat. poly. ds)y = 24 3%s+2 = (SIDIGTNS

pAviol feRguenties t Sy = -\, -2
-k -y
=5 V)= be + \LZ e
o) = kv = V() = e t- e
\Lz = "\ Z ) ) -

D (o) = ~lg =2v, = 1o e
%ﬁ k2 o




Vi e ERCR e = ELL . . L

#-3 27 Avshle 2017

CE}CL K 0(“\10 79 ( (i . \-L =
—_— =YWo Crilcally  donped o o pr—
| © = ;—L o
E‘C 2L vod
i, poly 1 A =8t 25 et = ()"
pdturot ket Sy = -, -«
—elt —d b
= \e L) = ‘ge 4 ‘{.2%’;8
) [ |
;E;gg; =\l , L=1I4H , C=YL(F ) O S é
= Y&
\!C(DV) = 2\T / '\L(ab) = [‘A f (‘1
= D DV _‘g\!g =0
Velo®) = 2T | e tor) = (/s
. g
= S\ < —_ ‘224» & & L = [S4 -
=y e eoly. d1(s) 0 { @)
not . M Sy = “\Tz' “\2
- _E
= W) = ye * L L,te 2
I [
-t -ty t20
ve)= by =2 v by = Ze roke \T for
lD\(le)“;»lEk,' t e, =1 =ylk=2 -
Cose 3 1 Wy «YO ((underdsmped)
Chdr Po\dl QL) = %k 28 by
—

2 L
»o(ijA whe re wé:\’wo—"\

natursl  feq - Sy2 <

—ofk ~ok
=7 [V y= Ye gmuyt b b, e Costay & r




=X R , 2 tea 14
vﬂéng‘,L;iml%/ Q:{;g 25 L
- 1 ¢
Ne to™) = 2\ / x',_(o’) = 14yA } o =
—y D%y + 120Dy 4107w =0
Wlo?) = A\, DVelo) = 1O/
—y d) = stplpoy 1ot = ci6o) + £0°
b, e, Syp= - 60 ¥y #0
el L ok
="y \’C L’}> = ‘C\G‘z n ?D« . kZ e oS ?‘3{_
)= 1, = oL et |
I e vy = be (,; sm 8ok + %e «:,.gsz?o%v’}»
Dv (9) = Boly — 69 b, =140 =y b= 4 e U ——
for 20
Note frob we G wrihe
Ve ) = e""‘bE { ot + YN 80%3
PR
_Neteyt @we}a% { " omeot + ,ﬁwm (o8 ot }'
, (3% 42 V3ieu®
S — >
) = orchan 3
05 b gin (¢ = orcton (4)
ot
= be ain (80F + )
G ), \I
c o _bot (@/\“‘emf)
—2z) e

27 Aratie _20%2 1




& -1 27 Amll 2siz

Yo =
Cose Y ! W, ¥ =0 UOSS\CSS) Pw')“'g*‘mwifﬂww%
‘Zf—fif'fic
UL ega. D, + L v =0
LC
Chbr. poly.  dIS) = s s L o st hw,
v LC

not gh'L = ?—J'wo

Lreg -

hSIV\wot + kzayswot \ (SOS&«W\/\\\/\& osul {“{‘M%)

. s
Ex R=o , L= 1M sCz%i; >
e
\‘c,( ) = [D\ bler) = ol —
=5 D'\ * fye =90
Uelo™) =10V Dy (o) = 20\ /&
I ¢ _ "‘Z«
=y dl) = 2\ b ke Sya =t
= v W) = ly g2 b+ \(, G52
\tc\D) = ‘LZ e K N ) = 0m2y +10 uag?;%
Neto) = 2y =20 DM =e - \O‘Ff{ gw\w : \r’”’ (o8 24 E
= 07 {m& T o lh & S j\E‘ c@?%}
/‘\“ i o\@ SN (U:% 1\) \ri Jor tzo
\/WQ
T ° Sy ML e Leat)t
Tokol Stoed @nefd El) = - b ) .
JdE LiDi + CuDv = P(LOi) 4 w(edv) = feMio=0
ar S
\ -1
=y gy =ER) o 2N 2o = Elethriot é//‘ﬁ?[,{z} S e ved
{




1

Al oy Al ol

—er0—Stote m;PDA%t

For e jallostg mrod + fd e step vesporse i)
(
\ - S L Vi, @a do i Foa
’F — iy=ovl)

i —
C/ M 4,
% — W=D, v (o) =0

(unit shep inpot)
(ze0 wit, WA-)

A L

!

1ovig

T N Y N . ) vMM
\S = lt'{’ ‘|2 i ' 2 ) ! { g !
D% 4+ LDy w2 = — g
et et e T esnn
= OOV + %L\l,, 0, , T
. . . t ‘ R L_ . ! B iL[O') = O M\"},
_eo(ai) & Lluon) v = Ledhi k=i ke _
- ! ( L) Q’ A - ll \)’\L\Qr) - \‘L(O ,): \‘C(O’) ::) (\}D/\b}.
L L

i?,:‘z&fé,’ Qﬁ'ig‘:i L = Ad .

Echyvx(.)w“.?l Le*—
2
'2’ ) X oyl = Zrsy = g+—\/ ‘{Lé..
For 490 O o+ DI+ 1 = { C\nc}r.ﬁ@‘é, Al8) =8 sl - { 2,) "
»
N N — ] [N T “JE
L) =0, D=0 (wwiT) R R A (underdamped)
4 ~ty
: S IR I \ t NEY
= hméJ L A e L A
EN ‘ ~ ';{ = A;:
P;rh‘w\gf 3@\'/\" '\PH_) - A (Qpr\&«\ﬂ)»(’) = D e + O‘P tolp % 1
ip=A
-t 4 =t
= lye L%m\% b4 he cos Vi |
< 2

=y W= ) it

M(JT C,o/‘(': (L(D‘ = O =y c

l’)iL(o} =0 - —
2

L e &G
3

N
\// v
Arantient

=y ) = -

Wente | fne Erep respeai? it

iy ,
gy= | -5 O L




g2 2y Aehlc 201l |

Impolke eyl 7

i @d de i hron
b1 0 .
r J e = it = 4 (uatt epulse iepot)
'S T
C (2» L - ;,_lo' =0 /\’L(O',)ZD (2@/‘0 VV\‘;(}” w/\(‘& ‘}
i ey DR Lo, e Lips Lig = 0 e Lodi L= 40
. L ne Lo LC L ne Lo LQ
Exopple: Condidec The  Wme crwit  (L=1ny C=1F, L=1H)
For t)0 Dz(.,'*r_ Di_+ i, =0 (*)
ety = 7 Dl =7
For 07 <k or é
URAELa Louaded
ot 7
i fot) = 90"5 + -\;) Ve L) S+ = W) =90
N
=0
ity = L)
4 ot
Yooy vlot) = vle) ¢ H L SR = ) + L
) C o c

= Ve (ot)= A\

= Dioty = Vel ah

dy) =

Y - 1
= W= 'ye em¥d L L\, e cob\g'{‘ 1 . ) 2 - ,
L= =% o3 mpy t> 0
F/ \Fg 2 -{P P rigf
ELLD) =0 =) 1{_L =0 \
Ko =y y= &
Diley =1 = 2 ly=l = =
. ,
Lt Gt WA
Mence , e In-polee reypange s W) = ﬁe S S ) old) S
3

SxerUit - ' Wy = = sl
Sxertlet \(er}\é h4) = ).




Erorple: 25m ki

>

, —== \l(,

i f)

Vo0 5L

Cor £40° ( sss0me  Fwsd Ahe woat o oof DL Meada &%aﬂre)

, e
% i V((O”) = A\
i
[0 n J IOMA J- \ "“JO—) - o
Jor 30
L 25m B , ‘ )
= ' x DFve + &g+ v = 0O
— T
—— \!C
SOl '
” S ; = DN + 4ood Dy, + 2x10% Ve =9 (i)} exn.)
vt cond Ve o) = Nelot) = 8T Oy fot) = iglet) i o) =N
C C
ety = 1, ) =0
Ch Sl Jlg) = <24 (EOOS + FxIP = (cr2o0)” + 200"
dr. pdlY. =
nad . m% g’a,L = = 20050 1:52':5:9@ (‘Mﬁ;jy@g@w%ﬁ:@)

=y N [t} = e»ma{- ( h&mz:m% + b, coS Z,gaa%)

N R

DV (d) =9 =) - 200, +200 =0 => e, =8

=y v )= ge‘mgt ( sn2oon b + wﬁszﬁ)m%) \I

e S ST s

N\

4

45

N
-\




R R AR R

T 2y Avslile 2oty

- le G {H ‘- .
: Y2~ AMA = Iﬂy:i v De %%am Yne  wiyealt o twnie  the
, +
("zu ) . l y shep respOrke o Ny iS (o o)
\ls T C A N &:
¢ ( Rl[ : \(Z_LI): %—1+ (A%’&t)e \ \r» A'(Z‘;Z
%0“/3 Firsh obtain the ikt esn. (in dervms (9)

O e “21 4 ;C. + iL
- \/L,\‘g‘ P COVe " } ‘
¢y > (PSR W T SR
- L f LM+, ~\IST . C\)-{L;}GLMQ:’L\] (.
ﬂ”( X
= Ledty +{L+\ZZCXDQ&+<1+ iy S Y
L 7, R R, e
) _DZi _;,;ﬂ(_—\—,‘ \L&\)D' Jr(\“?? )QEB \\1 |
E=oo S
—_— \ AN L . v B
W) =3 oy % =y R =i
" Gi I " 4 ek,
Sy oW goly, Ay = st (L&»Sﬁ>s+ﬁ ()T = 2 Sy
e P e S L= ) L
A 4o =9 =y 3-8+ =0 = Bru-)G-1) =0
Q
z} R’l; ’-2—3 L ‘Q \ZZ = T
o1
=2 n A 1, =60




45 2y Al 201

A h="7 Zero store =r 12 =0 vloT) =0 (Ea deg-)

Tren we owe 10 =0 £ v o) =0 [WHN{‘Z)

v[o) = qZZiL('o) =0

Do) = D1 0) = E_LEUL(D) _ P2 (welo) - i te)) = O
L

ND(M/ \('](_O) =0 :) % r A =0 =y A= - 3/% /

D\L!_o) =o =) -YA+ =0 =» [ :Mj;w’

EX«—)\MP\Q:
o, WB)= 18, Wl = -1ee T (o) = 24
\ll T
%\r Z NN e kor r20
oLt b
v oo
D\l‘ = (‘ =0 =5 \4 ()= VBT

i, = fM =2 =7 ilh = -2 A

ISR

Vo { NPy Ly, =0 =5y N (4) = (D) &%/(’ { "t/é
i 4
6 <tLeh w0
—_ \v As
. a4
r_é—_—"’_,/ \'|(~‘0+) :ul(g") \L:—J Gldte

f LulF -

p— - vy 6t
N \!im 2 w (6F) = () J,J LT
. — 6"

~ bt )
i =, (67) é 5(7 [-ie) -1t [T
Lounded
(+
=\, {67) - Al W (7)A T
>(67) 7 h, W0
A
v leh) = (et =y f(,’ (dT =, (64) -»‘\';,(%”) W6 = \'QLL:}:‘)‘{E_)
Z(Qz(éb> "\[;_(U_)) LI ‘c’/b
¢y 3(-\0e.e )
= — e = LN

Y




Algo, iy [b) :iLf(;) S (WH"’?}
26 30
— Oy
s z i,
h . 2
ii-[’l;:l'!-—g
iL((‘)#):'—ZA / \52-((:[') =3\
Char. poly.  olS) = £y 24 L :<s+_
8 l2
nat. hes ‘.%Qiz$~LZ' __‘Q
)y _(t-6)
= N )=y e 2 C, e /e
v, (6) = -3 =y Yyrla = -3
S S N ) TN I
DYR(Y S ) Z_*%Lg Z%g -
_H.”.b)/—(,_‘
=% \42_(+) = —'Ze \T
\{lU) SN\
of ¢t .
._’; oo
IR -
/
—\0 e .

#6

VAN (AR U A VARt
2 L 2 L( 3
=) Dl\lz_ e \,)\FZ & I\; M, = O
&IZ(E} = "’S\f
' | ( X
O\{z((’) - lc“a)‘ - _ L,__i) _ 'E\r/S
4 Y

;>(S+é->

(overdsmped )

2\1 N&h?{ EQM'E :




47 24 Aell 2ol

!

Exomple: e
\]/iL j + \ILL'S‘*) = |\ 9-d e we?swf‘\’a? S
vE-3) A ? = QM‘HCQSU”é dor—ped .
\no L C(
o - 3) deferrine LLC .

L) dmd N M) Jor tZol

i 1o)== Op ()=

oLt
f:\.e,jwtvéb S 2ero . =y N (V=D
7T LL At
l L) = @8M-1)
y big 1+
3LL-3) A Al =y v, () = V(37 .(‘:, J 35“”3}4% - {_ _
| I g
o = C=8F l
£y 38
b e D Y v =0
é% i ' e nt . LC ‘
[ TN ) | ( .
- o Dl 4+ LDv v Ve s
‘:..,.E ﬂ,».ufz:mj - > ¢ g e gL
ety ) |
\(C{U):l\r ! lL(PS }=0 Sl \:D\j é(g)::bﬂ %54 ;Z _ (SwLD() ) j}erzo(S 4,«2
{ =
=y 2« = Z? =5 = o
=) ‘-\" “dz ::,.._L_ =% L:Z?_H
- 8L Zg(j I
=> Dl\lc + _;,0)\((_ + 22(9 e =9
"\(c(g) = (N
S AT IR PO O S I R W (R P _\(C('S) _ M/
D\\Q[z}:lglc\z)wfuw i }_09( () 1 ) )
.'*,iua@
cror, @y W S (eed)T ey = (bt v-9)e
Lol ot ) , \
pod . ke Gy = T VA1) = k e I = -4

{
Dy €3) = — = IS
( 7 Ok "S) M

| B
o | = ) = i‘ & 3)}6 S N

/
i




'#6’ 2@ Akéi\k;oxt\ ;

S L
Evamp'ﬁ: N L S’H e\
____.W + N [07) ==Y < (%)
i
I - e iLlo) = O T
1 [ \;
2 _ ° v 5g t,5ec
el =7 a 20
Dit). egn,  D? B v Lovg o Loy
. egn v + TP s €= s
> IS (o) = =3\ OV (D~) = ;L(0>) )
= DTN F IO & v = g (87) = / ¢ o
zero —inpot vespord® w )
D%y + 10DV + Thie = O Char. poly. 1) = o lb = (s12) ()
\(tbh): - Ovefa) = 0 = Ny = [(/(8—2% + ey, emé?k» (O\lefo\b‘“\ge':\)
W) = -3 =) gty = -3 ey N :T; M»Tem";‘:;-“&’ Yo
—2 Zi = — X
!‘j\g(f ()“B = =) »—‘Z‘L( - 67‘(_ 2 = g (C‘Z = ‘ SO s
Shep resport ()
l = ‘?
D + 10 Dy * by = Loy Ve t) =1 N " W) = 14 k5€h1% @ 4
W) =0 Oula’) = = e ke
" _ b, by =0 W, ~ -4 -2t Sl TRV
((=o = Flog by = = g oy ey = 1o e L Le vlt)
_ $ d
B\((’\‘D+) —_D 7“") ‘2‘&3 "8‘(4_1 ERe) 'L(1 - %g N o - . S

zero Sfofs yeiPordt o Ny +)

AT

: i = _ 1S (4) ~ 1S sl =3) + AR(E-S5)
Uy = 1ovlt) S (k=29) + BEHSS) =y Naglt) = 158 ). ) )

T 4

C——llma!i%, overdl| reyponie - N U) = g ) L W) K




- :&;émw’iiil‘&‘)“\z&;u

E:}(évwﬁ)'e, — r‘&wi_L v

j ; b , .
N W velo)=av , 1 12) = O . Fnd wlt) Jer E20.
2 '

v L ¢ b

Sol'a Closscol Wi ; Dderive fue MU exn .
U o) =]\ (‘B"\V@;«w)

7) Ootom teit . ond .
D)= Liel) = L (i@ -ie) = b

3) Solte  lor AL

Arotner waf z Fmel Ame - nator! Lex.  fwst Chaacterisfic poig. ooes rof dapead  an
tne wpus. Ve Ul e indep. $wree S s '

N where, 2= e, e N

e o = et 2y
L K

=) S2ried

5 A= s%4 85412 =(s+2)ls#6)

= Sy -2, 6

o DL . Veate  the P;rﬁ@\:y ESAPN \p will e (otdan b

Then | NoFe  Trok Ape  Sporced

-2t ~bE

= \‘(;H') = \He ,},QZQ + i
e e T i

\19“)

\, )

Noje fvat A = Ve(®) - Heae  cheth The wﬁ stote ool b

_y () - ~
___,:,;MJ,_\ L owwrs we? e g
2 A b
——”@ ¢ L F:W\b“a / 3\3‘)!{_)5 e MH‘ k«%)f“d QD"S"}‘(&'W‘*&
4 ’ .
v ) pr e .
_ AL@N; Wy =TI = gk, tb =9 qué{ ¢, =3

D\QC(D\): 6% =) -—'Zk/' —Q\(.l =6

3 6 » 7
I {
bty \rj

] _2%
o vlm) = (o\r‘ = N )= be”  ~le




