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Course Objective:

The objective of this course is to equip students with a deep
understanding of discrete-time control systems, state
variable analysis, and nonlinear system behavior. Students
will learn to analyze, design, and implement control
strategies using modern techniques, including Z-transform
methods, state-space representations, and Lyapunov
stability analysis.

Course Outcome:

e Analyze: Analyze discrete-time and continuous-time
control systems using Z-transform and state-space
methods to determine system behavior.

o Design: Design control systems utilizing feedback
strategies, pole placement, and observer design to
achieve specified performance criteria.

e Evaluate: Evaluate the stability of linear and
nonlinear systems using Routh's criterion and
Lyapunov's methods, assessing their robustness.

o Apply: Apply techniques for modeling and simulating
nonlinear systems, including phase plane and
describing function methods, to solve practical
engineering problems.



T

Z" Tﬁﬁms FORM 4

Z- Twaﬂsr{‘m'ﬂ‘ﬁ

Lei §Lk) dunoes a wvaal yolue Eiu[t.mrulltj!; feo, fen fear -
o sepRasdinidy FeQ, for X =0)1, 2.3 -

e Z2- 'I;Tﬂ.ﬁﬁ.:‘in"tm of ha ,3unt"r'r'mrj£.?:ﬁ can be
&qﬂtmfﬂ s

Z{ ey = z foay 7

I',;i--
whewt  Z Ls & c::m?hmh"afmfﬂhﬂ-‘; &Ef?““’-“l'ﬂ "E} geutiw

Clﬂq._ Codedy 7 -ivansloym
tﬂqunll.al rl,;ncf.i":z‘wl f:caﬂut

ki;_\.’rjfcm"s_ = ";_,EcﬂE““ ‘

s qrclod E—qu:mﬂ»gafm_

e dser netl fNrsks )jm E<G .

ng'e._r E_'_‘}'l"l':’_-j.‘ri“':\. ay ‘;*“a

ke S
Z - J.,-..-mﬂ*:rjmm ﬂj Sovni  Cuvnmev ﬂunt‘ﬂ |
s \ - | vang (g & :
e E "!{IL‘ T RARLOTTS oo el U!;aq
A= E Agae drsoreke AR

L% 9 Lk

|
fras % 6 t<o cpi

' e
" 2 - Yoy L W
decoveuzmy ©niA 51"‘1" {“”L}‘m, e jLH e evalual
o J ad Ecovenily \"""-.E'Hﬂ"l""‘ . B

| k120
e g ey, M, U

'ﬁC-K:_I 0, KT 0 i e b 5:.;,“!11,;(] v
= 39

7 yelol = 3 FEETIEZ Y =2 buetr)e 2 [eemJ
ke =0 "‘h-._ {Jh‘-
R "“'K\ = 5 ALkT1)
Z '- 1 Iy =i

= ryed?
L4 T A 2T kR
| zZ
z = =
[ Fea) R

Scanned by CamScanner



(i) Loy riuﬂf'_lrﬁl-ﬂ

Jeer = ﬁi t,e 20
O, ko

.jr;mﬁ = ]g ¥R, Klga
O KT40

= " o
Fezr = 3 JamES - 3 (k7 Z8
o o

<0 TTEAITE 4 5TE M-
= 731435 4@ ]

T2l rﬁmm Hinomrak. eyapen sron ™™

(lea ™ = Lam 4 R0 L MO0 (-
A 2 | L
so, (="' V% = 1438 4325
= i g
bEz) = TErﬂi Ct-2') = .._Ti__
(-2
R
cz)= L=
F (-1

() Exponan e T umckien
a j‘-_s:..,'h !?mq_w-._i[em_\ ey E*TE:!':?KR r'g.mﬂ;l_‘ﬂm_

rEtH = -?.M:i L 20

a kA0
fexn)= (25T xi%0
0 , k10
“rr = T - .
ger)l= S feenES L 5 @ gk
K=o ko
e ;
oL E_ (E&TEF] jj\"‘-
ke e
>
Nosi— § ek = 1
g [—c

Scanned by CamScanner



Fezd) = 1—:1
| — eg4T2

— E
' g— T

Fov Qm-‘qaneq#mﬁl clztuﬂiﬂ ﬂuhi'rr'u'ﬂ

> —akT 770
o= {EM , 820 rﬂtkﬂb{e 2 T Z
)

& , kE<o e ’ £ 70
T~ : ‘b. i )
F2) = i st 2N L g2 oK
=2 eed
- & (e*Te N
jo =)
|' z
T - gz -
() < enusorded rf-_mn.'mnﬂ
E'.JM{“ = o= ‘dﬁffﬁiﬂqwé
1 i
Wt =
7 J¥") o
Em«byﬁ'iﬂ!—ﬁiy g)et= cosa e ¢meld
Z
Ztﬂjmt) T 2 (cocdF1)5T)

=
(2 —tosT) =5 SMIE
= g{( 2 — (ofF) + j<en oIF bi

I

{Ff 7 — CofT ) -jEran} %i 2~ cor ) t] smef T
_ gle-CosaT) 1t JZ2emeT

(E—fu;m‘f]zf{:-;ﬁ?mﬂl
RBur 2z @JYTl) = F (coswt 4] cmat)

Scanned by CamScanner



.5‘-*‘, z{r_ﬁfw{ 1 = ECEnC:&'MT'}
| (2-coswt)? -’f—(_ﬁr:ﬂcdr g

/E@ﬂiw’]‘) - Z{:E-—{:“u_{c.l'fr}
- ZL gz cosedT + |

Seme Ley {3 ;

——

&€ sowea )= EEUOMT
\ L R —J7corTA |

'P'-m?ﬂ'_". lige ﬂfj 7 - J;-n:mr,icrr )

() Lomeesidy Reagingy :
AL Ecﬂalj'[;'c_']-f EJ{E:'JJ = a Fez)t h Gz

= F ‘Il'.?‘"-
L T
Prvef * Z Ia:f’U{1+Léptﬂc_] ] = Eﬂfﬁitfﬂ‘ffyﬂﬂ J2

Z Sk 4 T b g BN
= zari:{cn?-gﬂ +%¢ J
& 5K+ 52 tj;rcﬂi
- Eadmz i
o Flz)d E’G’JEE‘]

UJ‘] 5‘-"1-::{4”1& PTLI‘FE‘-]-ICZ_
Left s"ﬂ.eié rf-rldmnud_}

rﬂ| ce 11.11‘-"‘,":.11'. .«E{__I{F." cohgr Ek‘-ﬁ-f‘[ﬁc& N l ) - 2

—
—

eava) o Hea Bf ¥ ©n be covikan op
£ . i
sy Edomn, K2 [ &
A
B
s 5 Leean i
'g{{.gu:ﬂﬁ E:J j o
P —ceA e g
=2y Aag N e
L AR

1 ok - Ll

Scanned by CamScanner



“ga
Z.§ £ E—:\{tm'].l
= 2 S )2 _ I e
[?.:a"s )
= 'E‘{E'H‘-Brj{ﬂ"}
A annwcﬂ.,

A

e —

' ) -4
T A i Ceandy = 27 F @) —Eﬂ ALz K 7-Nn W

%aha Qh.—j{ C .:ip_l-::_.'-‘_ﬂ

A sequance ok eheny ghifled 1 1 l| |1|
de ﬁ-tahln— one l"'"}ltf-'“l"l":l-l‘: -l & 1 =
gy = Aee; K 21 o
= =15 :
¥l = F ey 2 ~
Z[fex0]= 23§ e
s '{K'ﬂ %4 &6 1y =2 3
= é"l E_,-Ec,\ﬂrﬂ Z ' FEUE,—'I“\
l,l.--'_=tf!I

Scanned by CamScanner



() Ml plicatean I"d K |

Qo) = oz Ape
Vroef: .
Let 7 ek = Fead

= Z[K\ﬁ“‘*"ﬂt 3 K feer TN
W oo

5 K
= —Z zﬂ rJrE-h? df?_:— Ej{_ =g ‘-JI'E :#:Zil’,j'ctjg
= —zfg Fea)

3 a:'_na_’rﬂlr, Z_{k‘,ﬁ—jtl:'jl.i = (—.1'_ %}] F ()
(iv) ‘;r.ulf_u_a f?'m?rr‘la
7 [ olfen] = FCFe)
E—-—'f!—-_:'i’.‘l ; e - -—b:\__
AR m,}],___ S oNferI 2
Z [.- j. !F,t-ﬂ |
= 1% ,,Stm(éjr'& = f(2)
‘ﬁirﬂ
m
i Tyl Nod 18
- (s FCE'}
,St:u'ﬁ Z-5 o
{Piﬂgc-g'} = h"-i__ ,j{’;,t{'} EK" = (E[‘.H]"’ lj‘lﬂzll-";.-;ﬂ:ﬂ "El-{.r-.
fe =d
Tawey the Lmib,as 2%, G oblam
(.Sm"}": Q;:':L Fcz))

Scanned by CamScanner



L o n",m_':i ole e

'IT'I
(v) Comvolation |
Led) — Lonny [: 'L—illl Yy €D 14 Fe) r:.::nnalalﬂ ,fw
! i 1217
= Lm (N FE2)

o S

. 2 (k1] = ‘if-?_]-E x gy 2 11“:
T’\‘ui"ﬁ' ;&[1{*“1]— jlx{k}-'f:' e e w M- {Ir,i:!}pg.:g)

_E s X E "’xi aee-n 2N = X@)- 4K

> *i T x(z/
-5 a- dgv | = &M (i<
.Efm [; x5S =2 J i gl

= =41 J -
u)l'tl[’ltl
(t“'; Euﬂ'%ft;'luhﬂ” Theavem 7.} [ f‘”’”'_:;ﬂr:?”_“j ;;;—J = ,f-fm Tk D
2] (2]
2 [ hee-minaml] = HE2Yx
?:yj _ REK) HTEEN =E;i,cg--.-m'l“.~’tﬂ’r?
Lek &K = =

=
" CCE) 2R

[Z hCk. m":l'rcm":] ZK
p_ua

ek,
j*‘l,""“j':wa“a Lhg gyl 05 Cuwm

X
yom) Z__ he-m) -z
z =

ccel =

o= "I'Q"m

Lﬂr J b= FCw) E— h {;j r] Z
- o R
cCx 2 j==m

= 3 2m?” z w1 Cawen hohr=e, 340

me
QEE'}ME? .

Scanned by CamScanner



Iﬂ"\ﬂ"rfi?_ - J.waﬂs—i;mm

:I-\ R B f_\[‘J'HUfEﬁ ﬁ(f dolevmining  the taq_:m
aq,mwrﬂm A m aqwq E+J;Taﬂvg

el Mhm‘h

af £
'1(5 Foe) be thae Z- l‘-%ﬂﬂgrﬁgm g.,l[ Lho ';ETLLQ!'ILU [’E

Ao = 2 [ fe2d)

| = X(g)
“QU"# O bdam Ahe L%--#ﬁrcma‘,fmm r::'rj~ _"—__-EE e
%
Aae RS = :Ezlczrnﬂ

o doa
ae) = 7 ]:slcprr} ] l P o

ache) = (L—rxEtlew
wkT) = (kT=11e o Rt

—Kt ) uwen?
111{_:.1111"} = E[('Fi’l = ] ]
= ek . F .
) {E—xil 2 E.ET

I_: 2-\1y> (2-&T)

'[:}q-_\-e_.*"fmm
f'q‘{:?-'} 3 uﬂﬂﬁr’
,Suﬂ-m“:' 11_5 fg 'I,
a) Fe22® ezl tosET
jr 1
=
-I,:'i-.']' {:[Et‘] = _-;_,Zr’-__';r_-T -
» iy = 32247t
Gl 2=

Scanned by CamScanner



@) FCa) = ‘

| — Ve E o>

=, _— Y - El
Il — bz :
5 T 25 Zh—rs2 tor
= - .
@2 (2z2-01%)
FC=) Zz
RETERS
= @1 1tz—as A o .
'F{_"l—_"] . ﬁn n & i |__E.r i 1
z 2\ 2-0% g DT o o
or -
. =
P2y o By
2 T~ O F
s
Fea) = 2E 4
1‘_1 'E-—C'"]" ( fl,'t ] E‘
Flate] & ==
o yed ££ ‘1“'1.“@““’5_3% 2-o
Tﬂ“am K 2L B )
Feey = 2 aw)— (0 =
g
Z
1 (2] & ——
i = 2% 2 tor
FCE) o = G ..
B -z to s (2-0s-jor) (2 -ar+jes)
A A
FE\E_}. = }-_IL =
£ {E —ﬂ'-f-—_’j B {‘2 = .s-_rjﬁ,_r/}
oy {eamy—/ﬂ-r])
A= ¢ 2-0f-507) " z-oTtjis | 2=0.24jor
_ {]_'5 -"jﬂ'ﬁ
ﬁﬂ' = O'F "I‘jﬁr
gérj — avg-gos g:5 4 jasr
E"- E—G'Eﬂjﬂ"i" 2 —-05+50'5
: g
" r=jorx{ 2 & +565 ( ———
F£C27 = o J = ,_ﬂ-g__',crg) + 051 <E-ﬂ.'5 "’J&F)

Scanned by CamScanner



Takm E vexse 2~ hﬂ‘r“tﬁmﬁl‘?

Aex = (0°5+70-8) @5+ja5) K 1+ 545057 (65 -50:6K

W) Fczy= 3EtHAZ 1
= 31—3?-1-1

Ans 22

—32+2 33{+21+r 2 Ebit?

—z
{,, 'ﬁ’ff;

({2 —5
29 g

ceay's g NE-S
gz —3Z .1

s mwg  HEES
(&~ Jez-2)

F(e = 3___f3__+_f_'?;_

Fc2) = - | FE L 7=

2 2 + 2z
2~ ¢ &)+ T (&)

ftk) « 3 - 6 I.uf_t—r'?'f"r?";t“ i

}}

A f3 A= AL~

Lacsin
~(3) fend Ehe Ohe -~ icdod zrﬂm'?ff""”" E‘.’f éh- 'fui wd

f;ﬂil‘.:_.lr]l.*_.l_!'r'.
g &%
[_{'1} <ih G &

[“: {LL fasto £

@

Scanned by CamScanner



() 4eer = &%
,g{;t"” = (K"{]t = Kl T & K?—(‘]Chr}

= =
a{z:rz z{amﬂ‘j #3 P & 2 TR

B i“:eﬂ
] Z
= BN i Rt
ﬁ{:g—"i“ e
o Bl

Qi‘u::,s.:.c;. = Smut
A gy SHKED
Z § 4RI e - E;a 19

- s
SOREIEUTCLRE S

k=a

Scanned by CamScanner



Seywkt = >
=]
-
Ty = = [ ""3'-1.”:']'
&S S @:j_luh'i = K
I =0 .
AJ
o« KT —
= JWKRT g ~TRT .&t?
2] [ z € RO =
> =
—~ \ = " _E-r
27 o A EjmT g"‘é‘jmT

[ zce-dT)—ace-2T)
T &) [ C 2-el9T) C2-€79T) ]
g o azmzé‘j”'f'_z?»q -;-:.E,]MT ]
B R N T T S
24T &3]
2]
2% -2 (3147 ) e

!

t
[yt
£y
o
£
g
|
|
Sy
—_—j
S

Z schw|

I

Z* —JZCoSUT + |

—E A
i co X

~@LT s @WKT

]l = € L
JC‘LT - E*—ﬂ’—*":T ( EJtL.r}.:‘r Tﬂjﬁk}r *) _z‘_"f-;_
Fz:z} L Eﬂ 2

£
= £

! b Gt
L [E A AT
£ =

[

Scanned by CamScanner



= = s
2 E;ﬂ ("-? C 2 Er) *iéﬂ(g el 2 )
| - a’
i
2T eJur o | T 5 K ;_EJ"“’T &1 5|

l[!- ejur T oot ]
e Ea'-lr E{}_Tg._
- _é_ B ET T e &
EE"-’I—T.—E_?"JT Z Eﬁlr__ EFQT ]
L [’E BTz T _gIwr) pae™T (2e™T 5:1‘“’?'7
= (Ee"'f—ef’”f )C2 e*T— 8797
e o
= ,z/f%éz/aﬂy/&e,yy
_ ] pelT[ ze*T_gl¥T, &EmT_EJWT]
h (?:a'lr— eJVT )(2etT_ g7 )

_j_ EEH_T é‘lgg“T (ff“"?’f g‘"ﬁd?}
ECaEr T TS U7 ¢ ?‘“T-f"J

at )‘UT?EE-J"‘UT)
ﬂii.zeﬂ‘T[aﬂieT {( i ]
-

= 22T | ze*T— cosaT

= (E*éﬂffﬂrmr'}

= 1 X
2_‘,_

——

2oeT —2z2¢ lCswT +& 7]

Scanned by CamScanner



sugs el 43D 4 2kt Y etd =2 vk - yare )

Towwg 2 hr’i,-Tﬂﬂ%-jumﬂl o Yhaly ordag u,’: ke obove ";'-“[WJ
ard .ahﬂma e inche) cond s ege

ilf_u:}'ﬂi:%itr_cz“}-’;qtc}] = i[ﬁ*ﬁ—‘?ﬂa*ﬂtﬂ
ce) [ ¥4 adl y 4 = Re2HC2-1)

Ctz) _ @mm z-)
RL2D — 2
2%4 3244
Wezy = _ 27|
EhA s

The wosking Saquente €5 tne cmpudse mesponse hew) of
gt 1 W) saﬂlﬁ_ﬁ"l

s hitk) = Kﬂ['ﬂtﬂj

PO, . B z -
ZEA2 Y (z+3+9Z)(21349Z )
=t BT o R*
(2%¥34'%) (2t349%)
A tna POVITS rj—wmﬂmﬂ’
A 5 At = 3 4isE
A = &5 SE"T'—,? g <\

|

Bez?

(& -1z )  (3-9% )
._._-———-j'—"" JT"'— r
(z+3 %32 ) e+ )

heky = 20 [hee?d

Scanned by CamScanner



COmpuTATION of TWNEHSE 2 - TRANSFORM YETNG
THNERE Taty THTELORM o & e

I—ﬂ"dﬂx:‘i’lﬂﬂ“ﬁ ul-ﬁﬁqqd-rgl r-fmr s EFATa-ur(]-n‘FM (&) €< b Akt ba

]| - | =l
Z' [rerd = AAKT) = AKD = Fs %ﬁ*‘.ﬂ;ca} 27 ' d g

j."m“uﬂ_'dg.e_ _E— qumq—llfﬁ’m lir". !'.:q_q\'\r-}g U{E' Wt'&.‘-‘ﬂf- 'I:Cl_ﬂl hon -!g-ﬂ‘?":'ﬂ_\'ﬂ.‘?{
ECH usma .L‘muwa n_,f f'_dmi?qi_nﬂk‘_ umm«:-u_.hinf

FERTD = ey s Ny Akage? + Kong

o "
= e TRy REREE l':e:;u -

=1 o »
Crl & ;
Where, Ky ey o K damokes respdas of R

Fa
2, Ta_.s‘[[:ac.-ir\ w:_\d :

Fedes 2, s v
(. c=5e -1,5 danonmatsr of Nz o™ canisms s*er[.LL Pn.ﬂ-\
il g= 2o Hen &
K = Jam [ Q-2 nemz )

2=
e TS u.'l{
Ces %o —1 * é&'\_ﬂl‘r{“l,‘:t_'h_ﬁ' ﬁd— i) 2 1 E'ﬂ-"‘ﬂr'zh""] £ 'l"h,ut.hr T
.:sd- vrdsr 4 Loy

.
\ i ok 2 E[g-—mﬁltz‘lg I"B
K = g Ao dav

| maaved f5 @ s:»--nTh ﬂﬂwtm uf{-

g ¢ TUwyaysteny FEgTe : ! o -
™ ET . K sk ;"l.,‘k"-f.l}‘?_‘i“ Erﬁfd.ﬂ(fnwn .lnilr "B lf&'}i
\

ook P = '-‘.h."\a

Eq,hq,_mtfl.a. e

E:}‘;s‘rﬂflr"‘l 'I_'L't:"]] uf{“@. L
K«_‘C e 2 L= é'ﬂ‘Tj
(-1 )¢z - 1)
Ty "
: —~
SV wead? = U =
-y jce-e'n
fe £ =9 1,2 ®C2IT™ has A nm?q_t_T
E:—iicll Cl-."-‘1 ﬂ?_:ﬂ.-ﬂhﬂq_-'q'ri

aniging, 1=nj.
T.-u‘lk o a

i"g"rﬁdmll madhed| shin

ba, &R \ars

alls g

Scanned by CamScanner



Ak ) = %. Yesidion o gf Q- goT) 25

= 1:1,:.\.-1;1;.:;._ Fory |2 =2
e El""-:k:.'l
.-q_-1 2
h—ﬁ'h-q_n; = I{_Q }(l 'J 5 @
1 E':M @n T

K.,::Lr:_ Lﬁ:—ﬁ:r @—7/1‘} Q—Eﬁ"fj%
= E (E—L-V}-:a-;e?; j

~ak
= Q_-— E.H'lTjE,q T —axy
i . —
(£7%1)
4 - kK ) 1—"&“1“1- '-"'-'-",,4’-3'.-.
i AeKT) = LR B g L
Eq“f"m??’" 2, i
O Aaim T OIS i‘ﬂﬂﬂ-“ﬁb"‘""t w—] w la) = T
[ B = FH

o
MEgy 2! = e
(2-17%(2-"")

T |
T Re=0, 2- < CayE | hmsﬂ_mﬁa_]mﬂk @t 1= =¢

r
cand 4 JLJ;.,L.'I?_L T'—"Q—‘ ot 2= @2l

2n
[thﬁv’-’- ‘j‘ E%" \]1{:_& Et‘:}l == 3=

o o B ,_
= ' Ak ,_J
B = }-':Eq [‘['E/Z('} [‘\&ﬂj"‘f_ 2 - -r:;
% —a Ce) --11 r_-.:ﬂ‘} -Ea_.r E_M,T
E.- =) __-___._.-_ -
= _____________._---"""_ g
.—11___.\" {L__ T‘}‘l- (‘t__ EQT}‘-—

s !;:1 A ]:EE/_V{(L@:;ELJL e ‘"’]

'«'d(\' [ﬂﬂ*’-ﬂlﬁ (1-£7T)— 2
z-:'l.

E"‘TjL
= GniveD ) L k- BB ax gy
LL_ '&T‘I'L- {.--1_- qu}‘l—

Scanned by CamScanner



=) - —
kK (1=-€27T) =T« St

=i

= ‘(I_ d—_-:n_*-;]?__ l_u__e-ll-'r] [;I_-E_m'-l}L
Mans, WCK)= ®utkg
- A e ———
e T e (e
:T]
'11 =
= .__L-. — {1 - h:‘:ﬂ_:‘_,l.

E__]—E'ﬂ-'[} {‘51"_‘;4_1*}1‘_ -

= ‘]""‘E."mllljh T

Usnnﬂ A he TN LES fae MI qullw_dm,i‘ WM aliok Mo 2- #ﬂu-i-m«.ﬂ

“fj‘ Yz ) = o s
(=-Hoz =2

|8
b o2
Col™ - Kepy T = !
= C =)}l

cjﬁ.r‘J h:-::ﬂ) rth_t]%E*\ ID-LC‘ul-"b-l.__q,-
=2 - 10
2 LE—ilam)

KL &

¥l lein T8 gfamT'L-. i‘tug—ﬂf

Hent ,S—m' ?\‘“} ML) 2
-
‘E-F"i:}._'ﬂ:-. ]
= = 2as) and
ti-‘ ek += ‘E—] e ﬂ_,.l- %’

F"‘rb'i'\f_t,. H\_:G;
(—1:‘” é L ".d' 16

Ny o ne
R8I = 5 2.Ca-) LD

rLt Rk Ra

I

]
il

ohary, k_l = E-.?-'-‘* [/{ /zt.hﬂ}ctﬂ.;
o = 311 Lg/; 2c4 ltffﬂ/?

Ks = E'-’fl [.L/ 2CE)(2 ] = 3

Als) = hlﬂ-":-z.r'tlv\j -~ E-d4a$ 5 2D

Heas,

Scanned by CamScanner



| &l..-f ﬁ:‘ -_"_L_ ﬂj E'H
= Ao JUE-I
: WLy = “:"L Er}ﬂ.ﬂ : T ]
| e (__'1-] J{'_*_.__lj 2= Rl
e ton [lafox Jo2d [ = 22=mu
h‘[ = ':';'!._' -3 el
I o
o |:If_i-_ M% 3__. lo® 2 1 =103 !
:-;rz. (_*1;1};:5 ———'-'—'a_]_ e
Thes

ALg) = B = =3 kil of =1nc.a % 3 jtknun;m

AK) > SL 0 j-tﬂ

A 1) pr leml 23 -

Scanned by CamScanner



S lake Vaveable J’Hnalﬂﬁ‘f: of Lengay Drscrole Tema s'aﬁ’m‘ns

he
T aLm"l"ELll ’E'D"l‘l'i"". u& 24 Che_ “‘Lﬂdlbl l'fﬂ"l" mmiﬂ"nﬂ’!‘ﬂﬂ.hﬁ{_ LDE =
LKA = I“q'ﬁ*-'._k:"]-\- T3 C k)
TLED = €Lk 4 DVLK)

Q) Devive_ W s moedyl of o Lo repwastnied b
TORAD) ~ LRy Ut + 0 Ta gex) = W) |
seh, Sente 4 o5 o 8™ ordav diffevanty e /
LKD) = o) /
ALCR) = Wy LRDy =gtk
Az ThAVY = 1 7 Az kD A 0.7, UKD = L)
= Nalk4) = Uk =~ 0-72 WU+ 7 K2tk
SO cw@ Tan cowthe |
HURAD = R2 U
A Lk4) = —0-7aLR) 417 %2 (k) A utk)

VRN A ¥ \ a4 Lk g
111&-&13] ) [_“'m Ui —.k iittJ}'Jr ):1 ] e
yeey = Ch o) o)

A Le) ]

§) Dewivl thy ss medsl of aLPbs uprestinled o g
Hezr = ZPASZN4BE 4G
2346t A 44

sl ByeBgWitt aﬁﬂgu:
43 je e A Zoteat Hizg
‘241 212 24n

kA |2 e o UCE) 1
TR o =10 } "latt::']'f[l Juu;?
AT EAN O & . jAalE) 1

“eky = =1 2 13[—?&?_;}# Gtk )

Ak 3

Scanned by CamScanner



-T‘d'fl.ﬁﬂfitﬁ r'iuﬂc_'l[{ﬁh mf O, [enmeoy T}i!.tﬂ'ﬁh__gdﬁ"ﬁ—m CLDSl

The TE nj LYES €= (T'l.rtﬂ Ea L '-l—hunsrrmm ﬁ-j" iy
tm-?m,d,':ﬁ "ﬂg?ﬂﬁiﬁ ;

T TE ug LDS =ysjem vs olse called os "E-—_{Tﬂﬂg',[_q_.f rfuﬂﬂrﬁm
oV fPuLsa .hmﬂq,% Jumatien
'Ié how y o Im?u!.aL WJINT'LEL n-j' Lo 5/ mmamd Qtimrmu_.
Re2d ¢ Z (hee))
\ngj: f_-:’?.-j whany, (@) € L (CR)

®Lz) Rez)&e— Z.(~ck))

L. e cur 'E:;-:ﬁw&nu Eq_uﬂx.'imﬂ

npuks geve d
pile derre Stmionns otk mm?hd npurs  geven gcn-mpﬁg
i ek 'ﬂ-a, Uingcey coreiand Co-effttenl) drlferante

OUApUY § OXE A

El__c-le._h—ﬁ“-'i '
- 4@aq € Cie- nA) & anycCien)

L4 b DCR=IAD A b (e )

p stqiawle

Qe CLRD ey LD tas ofk=2) & -
= oy Y B r LR\ A -
LRy €5 AW oudpak mﬁlmnti’f FLRY s bha 4

4 by
T&K_'rlﬁ 2 _avansfevm ov bedin cedgs of e @y qnnahm “E[

enc it condy kTS e gel
Faz 34ceE) A -

on i

a2 eez) =4 "Lnr\_%q}iu?‘l'ﬂﬂiﬂﬂtﬂ
Op €2y % ' B i
P Y ngj+b|1\ﬁtk} | G s me-:ig"".at L R 5

L.
The UE & ANAN i O = =
T b abtBlaby S o K E AbnE

~he1) =¥
LA Qg it - fanE T an2

LA E Al

g —

3 e 1P~ ofp velodeonship u.ﬁ'—n} Emmqh dado. Eas.lre_m s
degortbes] by  CORA 4 2CLRAD {4 LD = TCRAD—~ TOKRD
Thedonwming Yha 2- &mmﬁu-ﬁum,!rmn - Abkfe cbiaosn +ha
LaCRs H-ma ShQUINSL

=

Scanned by CamScanner -



D erivolkion ﬂf &= Jﬁﬂ""rﬂr}ﬂ" Yumtkram .-[-mm D= oneWL ._"'"[.;m{_
Shake faadyl s

Dis ot dema =qale mocd 0 o LDS & given b

X4 = K x4 pucey — g )

YCr) = AR DULR) — 2
Tr:t_‘s:md E-—"ﬁ‘tﬂﬁSjﬂ'ﬁrm o ed! {4 )

ZUKLLD) —2Xto) = d 424 NRuca?

2R T — kXD 2 Koy Nuca 2

E’E T 7Y %) = 22X} BUCED

xt2d =\ Z23-07 2z 4122 £ T nucgd —€2)
Tux,ﬁna 2 - Arensovm L'»j' @.ci‘"'_{:\j

M = IR DU

‘7(£J = L E[‘E:- I Z2xee) 4 [y Buc) DVE)
,A,sﬂuwma Zean kel Cond

Yegr= ¢ [zraJlnvert ove

)~ eradiln -HZ*]

iz

A2 _ o i (2E-m g

gt

Wi i g i ‘r

oa dha Ca. u.f fhg E{J'Eﬁe_m et k:u{\
\z3-n| =0

Solluen of Los Ed 2 ~fvansform mebhac]

—

Foy o hnwu:‘jcmu‘:: E-da-%ﬂ-m ; utky = 0O
UKD = Aotk )
Tﬁl‘f-"“a g.-ﬁwcmﬂqu on bakly scda 2

2oy Y —2Hiel = hriy )
HLEY = L'Iﬂ' ATV 2 &ito )

Scanned by CamScanner



xeey = oL\ [xeery = Z'[2Czead) D Ixee) = I nie)
cohewt. LK) = M=z Cex- hﬂ:)

@J Dredeymang o dursevgle. STy ffr.'rr E—Mrfvw"a ﬂljud'ﬁ"m,

XA = r_: R } X L)

~& —3

@i o| [ 273 5]

123-nl = 22 4azty = C2+0)C2+a)

colM: Y 0 | 'j

an 213

- 'E-'I]

EEI'I'—H’E'—[ = (3-'?: _-2_" s g
24 e Eﬁ T 1'_*,1:)
2t ) B Ei [E-ﬂl T __r_i)

&) = Zl[zcea-nt)

t?{'h:) - ﬂ_ELi"ih“_. c-nf. e _ ok
TR LTS S AL | Y38

Soluken of sdak el by Recursivt g bad]

®LE4) = AALR)F BUCR)

YeR) = CWRLR) ADURD
e geven encsal vdtren x o) and Enpub k) oy k=0,1,3 .3 -
e k._“':‘.'l'-,.'ll'l"'ﬁ e #

k=0 Y = A L) 40 uta?

s

k=) W ra = AR A7
’ = !.Qﬁ;ﬂﬂ]rl-m.![t:'\‘ﬁ‘lﬂuuf)

P2 reoY 4 A BUL A0LUN

K=2a, ¥ 032 = At ADUC )
-~
= B '| AZ % (0)A A BUled 4 Bu) | 4 Bl )

x13) = Ay la) + AL BUl - RBULY A0 Ue)

Scanned by CamScanner



So n &Qmmwu\,-

fe-| e

% SNV

worare. ARL = c!q(f.#;“)
N3 ) = o] )

Scanned by CamScanner



B T‘q-:'.n\_‘;.-Tq,n a1k ."u"-m-'@ s ":-.L'nk's,ll'tﬂ\_j T"'ﬁ.-"l ‘Tc_‘"lr;lﬁf_u EC[I;_}-Q_?U-E“ '

Z- T?ﬂﬁﬂrﬁ‘u‘q!‘ﬁ Cawn bLa E',11,|‘-Q L—hh‘.‘et.l.a ui}?ﬂge{.}, ’l‘h O iafin ARD an‘.u\-:‘l:p-l.
"*ﬂ l:‘kIS.E-FLEQnLQ_ Etun!li'uv\' ;

) caive Al cﬁ_-,%m-qm f-’-f ms-lhﬂ 9 - J~vang rﬁcﬁ-m ;

AT 4] § 2L ANy ange) =43 , Aley=0, Aty =|

Zawan] = 2xe)- 2Re) - 2w
2 [neean] = 2 Ktz)- 2 Kia)
ZLlamwm ] = Xz2)

2 [ e pancean paae) J = = &)

Fsca)— TR(6) ~ 2 XL 4 FTX@I -~ TR +AXLE) = ©

[_f‘ w312l /e = 7 (040 + 33w

2 = Zz i o n
YVi2) S —mm—m—m—— = -‘.t_g'gj,__z__.*
PIRLCRT ()t = 2N 2,
I I 2 ¢ =
AR T 242 7 'H})ﬁ: =L 211
2

Takm d. Leverge 1"1%&5:&!&"’1";

Ater= ENVR—ENS | Koy T

o

Z2— Plarg .’-h‘*ﬂ.'l.a'-ff. a_{ s Cvde - Aoma Camdgnfl '::aih.m

‘RP?EEQ‘;EQ‘H ﬂj‘ E-{msrjcﬁ'm ﬂﬂuﬁa us 4n O—{Eﬂ\-ﬁ mqﬂj uﬂtﬂmihqq
mn}_ﬂgaa ,—_W.L_u,a.ﬂu'l :\;—qn,hﬁi'ims “’E Cumlinueds Alma fﬂﬂnm O
AL cepaia o LT ceynd ol iaﬁhm '

I\'!"'lilu‘.i-:'_ Efliﬂpgha__

lm?uhq S.::n-n?ﬁ&_-.— (e a ﬁct{mus ::r:a..‘miﬂ.n‘f edain ofps @ry Anain o
Eh?uh.ns. (T R iﬂw?ﬁiné ',?m,wu:it'T' a T E--hl."l"-ﬂhﬁ:‘t—'n n-i sath Sexmpily
r‘.wg}uiq Q‘.'ﬁ‘un& o b iﬂ-‘m.ilhé- uoltse of e temlinuous A e Efd‘huj‘
™ Lﬂﬂﬂs'q]m&ifﬂ Eum?ﬁ._‘ma g doah .

Scanned by CamScanner

g i i - e Y

=



\/V ,L ”‘*‘“\H‘HT |

£
Aie) A Rl =
HLeD whk{ed

= B
35 Haug Coevny, o2 "H_{VH-EJ?_"L’?‘“&- 3

The Sm?hﬁ S'ﬁnmﬁ\
"l::r_ ) \5
e = T Xeet) S -wT) — C
a4
180817 A 143) § LR -2TY

P il o o 5k

u'&; &

= (e 4 Al
0Y k) = ARDISE) o

Tvmna,ll L A E.m?uhn_ mﬁ‘m;_ &uﬁlc
Cr A= L Sk =T

J'
LL" S ovhain Lcu?h‘_n_ *:‘-.‘lﬂ"'ﬁfrg-m'\'h dl,rS EL I s
[E. e §LL-wTY )

LU = 4
<X (8D = 1@‘:1[5&1]%1&&L[E&—T‘ﬂ—kuﬂihﬂnmj
a e % ARV R LEOERRY )b
—T3 0TS —ets
xres) = TS T RVE ) e Ty ARG A
=T
= g 1.1 0 i o

T

5T -
Lovs Sodma gEe, ff"'s-'—'TEﬂEE}

X = AT 2N = REE)
® ts::\ Eﬁ

S’thl.r}
‘Lﬂm#\'\‘ﬂh?ﬂjm\'ﬁ ,I] -‘ivnfﬁbé daka Eﬁﬂ"ﬁ.ﬁ\l’lﬁqﬁﬁ_ﬁ* b otle

Hewnts,
.ﬂ e sq'mqiﬁm:\ "l'ﬂ'il:u“:f-ﬂ":'-l /ﬁﬂﬂr £e .L'iLh'ii—']

2 — k~xcung E{Hm a
Lpand q e L&m?ﬁghuuw;;,b& T

-

T Eum?buu flemod |

Scanned by CamScanner




gﬁw'inhfq Ay Cavtoid

-t saniley Convevis an cnals
odalatad flces

m Perd oot Rl Na
Sautoed il of o Y ST sanlad puben sjred o

S L] »
OH TS Netessam (4 Me MHD canves kex. ho Uta, G Mg, Ahe) uwamm}
M‘tmﬂﬂ""; Hee g s'a““!'k Ol tha Eﬂmilq-'-“d M3 dmmd

3 Sgnel M o kvaiv o camglituda

S(H ¢ ml'nhu:-nd i
|

lhan \he  cegibel rs clossd o Capar

el vs closed Qi by T ChSaged iy '

Twie wedl {s "'F-/t_r ﬂ“%ﬂ&iuﬂj r % ‘{F UULJIEPK
rhbhaon, Pea  Deaided 7 odf Ceqatitor wdds

Wyl ta :
ol f;qe;r_{%:q_nh QU | u# et totd, vhadl &,\- QILTJLHQL R-w

KD Comuivbev

*lp Conveviey Jr'*rum—{mvﬂ M anals
ol @ ﬂumwc_ulla cackisdl  ave] |
1) Sutiegsive ~ Agpvumimalon 4‘1?{-
2) j—"'&livnh'nd Jt'ﬂ.ﬁ,__
3) Counlew "t'ﬁ*[_l&_
A} (evold Moo

3 E:dﬂai Wt o &JJHQJL i E{m._]

F\‘—' ME] 'ﬂl%n.‘ru&.h
1FF Dryiedafp
i N

Scanned by CamScanner



Dk Carwevla-y

A Whe Comvarts ﬂj@r‘#ﬁ_fi&nhﬁ o Tde &“Eg_a Qr\!,_l'uu__l:]‘_‘.]r\_ e,
nosd n[:u{mla? Tho ke b-:r_na Roap, Ladds., ':J'*L-I | :

3R

i S B 2 e
a

Ax 1;,1% " M‘JL | — Voo
b by b b g

(1 fr ([ []
¥
" .L-.L.m L I i”‘ﬂ
Vour = Kooy Moy Voo o Ve
Je 3 ‘t .

fov btk sepueny, 41000 e ot d]:*(fw-nm e
4
YhE 2 R ge

i

Scanned by CamScanner



h‘n'-"TF"l HolD C1 PlulTs

Dade hebd eiveuy s ane am?luivﬁ 4v sergyale Comlinuous -’rim—‘-%{d’""“l
bt e rgﬂ-:am e Aistrele hivra Seuenty AT
The s,uémk W duwing Be Atma tnlevval KT £ & < CeanT MY
be appwumaled by o Qdgnemis in e as AMeds,
WCET AT = QAT LQuyT 4 == AT f @y — U
W 0<e$T h(iet) = AT
:][w t=n, -j-vuw 11:* 4 hkT) =z
o
« At h Qg O - PO 4 ROCT) — Q20
T*'m'ﬁ"’j het 40 o

Thus Mt ovday hold cet Lees Pastngd diccrale chala d
: "'-ﬂlfk Nkt AT, T#m,w{in‘rq__ ktahﬂn" ey hﬂf_ct [l 1 ¥

novole o St 1
tﬁu R aﬁ.ﬂw&a AL eﬂ-ﬁﬂﬂg {;Umﬂuah P-nrwcdts Yag Lher D-prnm"m:)

L“ﬂ' Hente ~Travr} SA-U.H'LHG Tams G{V.‘EE}:

Mok TpUsiKE sﬂﬂem < yalal L :
hotd ek Awak rarsduces mihimum A aﬂﬂmﬂ s uted .
T vrans, fmckmhn.ﬁ 2OW
ﬁw _d e p dheik LnToduta s MEAIMUM T—'H&'ﬁ. n:h‘lt-a

?Q_u bl
Tha Sum Saha .
¢ ¢ olbhkoingd L) IU‘-:.s‘-‘._lA,uiMé M=o L, NI:“ Ll

‘nf_t-Hﬁ:jzfau:ﬂ I I o< < T2 h
U B

A3 o oY% RS 51::} chm{ltna Lhwa ?W{QU‘; gc-.mflq.&v:ahu kel

1 gam?ﬂ.n_ (= s beasle "-Z‘mmﬁ-m 20 T adsa "ﬁ.! 9.1

K h
}ﬁjﬁ; P nj- o Skalvoalsn %&mw.,_\-m (o Mhe ﬂl—h:' Lo B Shofiytete
&

‘:f‘u\".':'_"l.:ﬂﬁ .
o) _ _ hee)
e 1l
& at &1 41 57 B
2 17 I 5
o)
== ZoM
Sl
Fig— ! wcer sampy  CKT het)
i e k]

S i Wit W) '1!;\::'?)

10-—'—"1"{';}' _:-m‘?’ o Wols)

L WL $4 ﬁ-{ﬂ 7

"En.l"nt'u,-i

Pged cevwmiler B watd ek Lp}mwc&h;uh moddod SoM ey
F‘&*‘I
'F-:E‘— L )

Scanned by CamScanner




Asstwma Hed 4 saann& W) {5 zems ﬁw L<o
Ahan e 8 Wit &= Telatad W AUR) as el s CAmom fi4 -2

ity = Ato? Do = 18e =173 4 20t DY C-73 = 1ek-a1)7]
4+ At D Ve -aty— 1tk -aYT A - e

0
- E_ 11;"‘:1_]‘1:1“- ~¥1)— ) (b -Ceany “;.J . ,:,51-_.

T
-~ KTs |
Sivls i ['ﬁ & "'F—T‘!l-l o ‘li:‘- = ) I—l:lplﬂi_l:‘_u. Tmﬂﬂrfﬁﬁq ﬂ Eihc':i'.} m
h oy o] |
1 Lhitend = Htey = ;iﬂﬂ'{k‘p:ﬂ LE e _ E(E-ﬂ}"rf- ] |
k. - - |
Hes? S Sl e 'If.lr_'r']lakﬁ_f_j]
5 et |
{:"?mﬂ »fe - 3
- S |
I:E = G CEJE_ AteT) Fe.iqj J
Wote ¥ = Gualeix®eey —E D = = ]

Wts) ush ke Er.l“'-hi'm o Cs )

--T‘j
T{r\ he T8 = l

Rud

Scanned by CamScanner



Ulak&m-ma 7 —T,fqm{.ﬁ v ﬂ’ﬁ' j wnt b Ton § 'ﬂwwma. e devims Q ~e E:‘] f g

=75 "
Xter = - € Ges? = Q- E-lij tytsy — N2

L‘lh“__,-‘ c-"".\fS'} = cﬂl"'ﬂ

o
e
Ly Vylsyiz e Gylsy — 32
G R T J p CL-2) g0 dt

e Jcw = L ‘[ePT= §CL-D
quer = 1 L)

Thus W) = _Ltf':f.—'l -7 HCTl dT = }fi"!-'_:rj

Mamer o3 @vivg 2 [han] = qem B
2-bvempfemion] HER batwres |
7 Puws} = 2L gee-13) = Z'6(C2)
o o~ X )
we2y = 2 Loes) —e™ q(s77] = 2[_3-1&1_1.34“:,33
= e -3l qe = -2 4t

{ Y )= 2 [ L] :(:1_§'1']1Eﬁ_1_¥}ﬂ

._'TE.

- [ - l-e _I'L__
Q) Obhasn $ha 2 Tvanspeen 81 LD S

_e s . [
X2y = 2[‘ Sl ;ﬁ j <G-%!) 2[5,;_“” _]
Y D YT W
- 20
= Q 1\:} { 2-) .1'1_'.1 J

Mote: 2 (newm) = ALE)
ey gl e ey = AC2E)

Scanned by CamScanner



PUL.E.F_ TEMF-ER ?uuf:{mu

Impul_u_ ,g.m_m?'l_r.-_xm_l, LR v."flf T len £} en

1y Ry ,-'E-—_;mr:- ALk Sk
4 +
'E;-"l 'fl:E.] T‘.:_E g

Kis? XKoo Yesr
-me e Iﬂﬁm{,kqh&jﬂ'a"f'ﬂ“"‘ . {'mm Vg Lﬁnckxﬁiﬂdw
Mgy = XFCs ) ls 2 sy = IS PRI

Tc;,tthd sdayyed Lc.u.v'l_ﬁh ngh '-[c.n_h:_;_ﬂé -;'{_nm::h Lb{.'lmc: T"rﬁ:u@‘fﬂh}
L e E’lr_cj xes 17
Aesy = [taxesrd”

av, ¢n heving Ur[ 2 - .i.‘ﬂ'-l-hﬁ-fzﬂﬂ
‘reey = ORE 2 2

Y ey = KILsIqTES)
Oy, tn ’HL"'fmSD'ﬁ 2 - I;\Ctnwﬂa‘fm;
(e = (2 )RR

ere b L R G2 )

)
LD oL (e o [ -5

FLETE ¢ Guez) F X @]

‘2 Cascoada Chawane

et . ) vy *re)
=105 'ty wlers i
‘—/;*4@‘—_/51 = 5

1

- I L vy
-[Tb'r"l"'. e by PEJ-'{\ a ) cﬂ"'-ti":l e

Jisd = qLs) ?E"fu;. S UrLel = X o
Megana M VR o ytesd s phes) VHES)
5 e

coctadad blouks )

" b
T devimg o =T Jﬁr"‘“’%‘"m#

Vi) = W €2 LY AL2 )

Aew) Y2
Fi T \ ——| aca) M
———— =

+E)
--——"-'._-_-_'_

tese~2 iy gm?hv Cs cbson) bK.:; tavo cascaded blowce?

Scanned by CamScanner



a0 T P W

[— [ vk
ey B ey LR
T
?%m Lia M &Iﬂa"rﬂ.'ﬁ‘l;

Lo = gouesy kPO = Gl xiesH
&
NifCsdy = Gncer x"ig)y

A Lewns of 2- huws-ﬁuﬂrm

XC2yr= @RLEY XL2)

B b C
R R Con e
4

CG) Pedse Te ok Lﬁpmilm? Eaﬂ#&m
Cos8r —| ¢ Copyore St.['jnu.\ Eamp'i_ma
A e A= Lu‘-ﬂﬂﬁ_ &m&r&m

N Co?y Gk €es)
: 5 )
CCghy = r_rlc_-;jg'h:s‘? (s =
Bty gre) — ResdLesd s ) |
af, Cesd = Bls S — l:—\i'i"ﬁ[&l{-;} E"tf}j

— ey s
I&.'{ma Sjt‘:-m‘é\ LL'J-.\F{L C T"'l'ﬂn. ';'i'“':'
E ned
Eﬂlf_s:ﬂ ~ Rres)— €& f_g?:f i
— CE
gresy LU antes) )
RYCs)

P

LA &l 1S
*
Bok cres) = Gres? BCsd

eol B2
Koed & Greey| 22— =
cmes? EL-—t G 105

o

o E:.“t.'ﬁ-.']' _ G CED
@ cs) \iok esd

1w i %ﬂnsrﬁ‘.ﬂw s batsg

A gy | 00 }_ﬂ“
L‘ﬁ.?: = Ty anez) b 7

Scanned by CamScanner

" o
ﬂ"-'JE_{‘_E




fose~ay Biwpy § Fm,'kln::m.-\ Ecmpﬁmg
Efr €cs )

o B e sl
-F"m-m |:|-t§.ﬂ':"-'-";‘ :-'_':Lz‘aarm'm. r EEJt'(E‘_iUJﬂi” I’
“—“:IJ b=

cesd= EFCEI4Ls>

X Eesrz= Rig)— Mee) ¥CeH
Tﬂ-tt"\a Lﬁj}'l_qh_ T"‘lﬂﬂ:’ﬁa{m m& o btive Aeda Q_‘\Li-:.b.’i‘r"t:ﬁ_r
cr*e )= ETCE) 4fCes
‘f{' E%lgri= Y58 H*Cg] g
LT i e s ﬁHI‘ES]]‘_EqESZ'I G*cs)]

m—# | *Cs) 1: LJr GF oty = g%cc )
R*ecy

oy BTl E a e
L—th“ts}H‘Er:r
Tur c¥cgy = Ees)hcs)
u:r cReoy= R-‘rc-.-:‘ﬁcrr‘ﬁtgj
| 4 GrcsY Hrcs 5
My ENpo . atce?
RYCsy L+m~£qu1{5:
An  Z-Avansferm nekakivn
Cezy _ _t2) \ ﬂH e \ &z,
Eﬁ; B q’ﬂﬂltzﬂ-ﬁ'&} ‘e e |

fofe — 3 'Lﬁ*pu!r Eqqum(j '

{ raen Sva Eh\ﬂ:m_awam

Ccg’ f:[_ﬁ*‘iﬂ—' Heey ceg) ]"T‘JJ
ceg) = RMCSIOE) ~ P WLeI ()
% e Jes) = B1es) gts)

9]
i C o .__—-——-—.-(r1 4
- l-lihn,l:s:mc:ﬂ R7CSD

Cers

L_—\_

Scanned by CamScanner



Uy w ty
§ I St o R 1
ram 52 RToH
ar, mieg ¢
RS E iS5
gCeD 461

In 2 ransdun Metalion

4
2C3

- i £z
T oy IE%CE,} \_\L{a;

ﬁ\.} Obtain Mg PUEL':E T’TEI.J""LE‘-'F"-‘ 11‘-'*'[{‘.“.“5“"1 r\](u‘-ur g j.'ﬁ_ﬂm.n{} E'.‘r]a;{e.m

¢ ’T Begd l;"{_;r—-—-
£s) 71 T |

— £q SCetay
T=18«C.

~ 5
Gyr . deve Qesr = 'l—ETa, |
= §r—£'-t-'?_.)

LCe 3

Reg) = |
ey qt%w

Lt o G2y = Z [&1{.51']
Guesiz 2 [ Quinen’]

(2= |—-¢ T Ao %
G\l fARE )
. §|I = LL kL‘r e
Cstay & 8 5+
. ..
8 <) 3, L ltg-ﬁl.;_.

Scanned by CamScanner



Fay T=\sag,

- (o J_ T L
“ezr= L ] @ 1G04 5 " J
= 2-) [,L. - S y 2
< & (-1 i E—ﬁ T & -y

= (2-) 1[ ﬂﬂi-‘:}'ﬁ%&}hit"b*i}(E—D-!iE}ﬁr:E“”L}
4@-\15(2-018)
- 6.2%32 +o-\4¢
2% — 1382 4Q13g
-5
L 2 \ co —
5 " s (5tan ' St ok x)
T&_ttmd T - e‘rTﬁU‘“ETﬂ““"
G.2632 40.14F%
Gc ) =

1"?_

qucs) =

— |P\3F¥ 2 4413y

Pl TE t= Fven sy 02532 40-\4¢

cer) L 2t— 1135 2 t0 138
L —
B iy, faleaa 4 0-2F324014F
2t-iss zqo1ar
<B) _ 0,993 $0-\y
RO

08833 Ao ap3

S*’q&ﬁh\ﬁ A.Vwﬂ—ﬁﬁs G.-LL Em"rﬁ.,‘lu-'l-i Tiock-ce {:';I‘"Ilh-'l'hk ]5,-51-qm

B
Ovevad) TR of . zeumlss date ?‘?“S ~T003 Frs ees,
C‘?fg g ﬁk‘#lﬂ L‘a ¥
CCEY) 611'-.."';_}

REs) L @qes)
Tha dhavatlemtsiic of Mhe gistem s LY Gites) = o

Fov dwe T3skm bo be sjabls, 14 “ejulres od\ Lle yuede

Aj Ve aleaye clhewetleveioe E_l MUsSY e Trecend {n Lha
l]_n_JE]:n.t L::.j}j a‘-& S~ ?':h'ni '

Scanned by CamScanner



g E'F\ﬁm | 5 3
E;.cdﬁl_;w ﬂmch e ,:Q,ﬂ-[n r:'_i-e_c1

.T\l"‘i-. MJ T an -:-J[

U stenh
el

<= l'lEL'E‘-LI“'I._'I:;“
2 - c'!-_n:-mﬂ-“'\!

albava £FMmn M
Tha o \reveld TF qah Aha )

CEEY ELE:'.

RC2) A 9 RS

=0
e o iy L () )
Tre o lhang et ST ?g o 2 - demeln cean ba cayrces oul (?
Aabifay n cminy i
Tra ° ?&m Un to E:_Pgmm.

rnuL??ma[ S~ s .
. c . rhare T Z- PQC‘

i e 1'|ij ~ V) r T | "

1‘ ?- lﬁrjmo_*.mﬁ Arom 5*{1[5-&*‘111 2 pllﬂ-m

qu?|ﬁ@ i% B l;“t:}

) o les ik eqiin crj gl.c.qj.,..,‘ﬂ_._l..}

H {ned anis =9 i {5
T s qhane CreTY T Bl e g 0 Cunsgleeg
o) e A ﬁt‘@ N e r:‘qdhﬂ""i e e s G mdh,{ r,qlg\

A NS d RIS
cents Sl " - Al
g oy - el rﬁ'“—?"]"’ﬂ-ﬁ."\ ks EONE rli N -5 \ea bd d

c:_H!J me-.&‘ahm‘v-&
1) H&??:nﬂ cﬁ‘ imculﬂ—:ﬂﬂﬂ"a andl s 0‘1
Own ‘Lmn{»jmm*a oy S = X JIL:I

:11-""'--:"1 L T RO~ Lﬂgm,_[_i-,. c -.:]'T
E—Fﬁﬁ_-ej xiﬁ"l __J"l1

E-:\IEHZ_E = iz_.it-:"'r
[Aemes LN }nc:w? e N RS Grﬂ- EFI'JELEMEL W'-CLTT}S PMra O
Oned ciyds M) %*]‘)qkmm ,

g - r@mm - 'E."'T!rl_ﬂhﬂ.

Scanned by CamScanner



Qi) ﬁﬂ»ﬁ'ﬂ“ﬂ “""{Il‘ LH,E :34} j‘ufll- ANy
e ﬂh{] Tatnd n_,% Ly E..T jLﬂqux fiy - ]”q-:‘“m;

S = —und iji‘-ﬁ
_Eq',jr._l} }-T - o
2=LE yed e TEMLM: '_‘[_JS-H‘H':‘IT']
—a¢
\2l= & |
LB ] |
|21 ¢ | st T e v A ﬂ.hd yead numkey |

3 ded as INsidy onid cvrelo
downce Lus of s-plone ©f maq fed of

e E—?ﬁmrﬁ .

Q_u'j Hﬂ??m(] r:.r‘i R ws ﬁ.-i 5-—i1ﬁ,c:nrq\

R :LjiaT

(p(ﬂf}"}'jT = %{TE{::.E ea T ;'I_I}stq:::n’[J
<

-
21 = €
fa = 30T

x and T "JEJTU @ ve

s rellg @4 Qnid
o - Plans, & magged as QOkS 3] ant

UMSTARLE

STABLE —
_P Ty
‘tl'l:- - "'-.1"
5- ll\"’rﬂa.m o P i ©

Scanned by CamScanner



juwﬂﬁ E&'“‘L"L-ff‘d Test

Led oo chovetteistic f?adnmm,i e, v soqted s

Fez) = Qo Nk gy 2704 i A Qe =0 @m0

hﬂn.i:qﬂ-;c_v@ cendli b s ,-fw g.llq_'ﬂa'il,_ua v e |
Loy »o6 X 13" Fie-1 7 0 e |

juﬁaﬁ{tﬁ-wl ConcdN coin be E.:-:Jin.b{;b.'gl.-..n ah EC*] j‘(ﬂfﬁ‘-‘-d |

':u,,j l:_n—n,}fj-u'LE-u,J.,g ’ ff‘:l'mm pha 4 bl

l.ﬂ_,,:,'l":,lll“ﬂ]
\ bo | p-, RN
Tl

ToTE" ju-.-;'-j. u_wnﬁ (uﬁrusﬂfgs d'f |
(an-33 ﬂnm{ TORE - \
1 (o

b a "
¢ ch;=gg‘°ﬂ+;f+mz s el
54[ [urzf"-} < 213

ey tlevs fC. "’?'ﬂﬂ ﬂﬂm?ﬂuk

— a4 2 0

= a4 TC0) 3 ‘ lr
‘FL; (:1]‘1{3;‘:‘1}4%?{-{331In{-n 2 4L 1}+;j |
—\ (-1} = - {j 1.
o = [l*?'tiﬂ—ﬂﬂj_a?
s 9
g= AN 2° Z
. # | 7= A
1 :
(S % e 9 & o = | il
W)= Z4L L4 ~RYT [rg — <L¥10 VX
3 li"3 — {0 —10 —13
b $ \ B ~1.0 2

¢ 4 7 I" o - = 'l:"i"I (_- 1ts
E'?-'J' (-3 & .e:: E | ),

'E .
s foad]
F da) A W)L Ng) s .
Vael <) @n) 9 100l L14q) i ma) S 1-1] =371 sahsifoad

bl > 1! > {bo| > 1hs) ] o
- 1;17 |Chaa) D Yol 2102 ]) 3 18\ 7 = gu;:‘ﬁmd
t TLEWA{GTQ_ g fﬂfrhm \x wnclable | ‘

Scanned by CamScanner



(A} elemana, e ‘P'-.JkSQ TE Gnel Sir_xlm-ﬁﬂd ﬂ,j Bhe scunplad deda Cephysd
Eﬂ Aoy Shalevy AP .;-S—u. -_-c'-m{;ﬂ_md doms () T=uw r?) 2 L)1 =151,

ELLJ £ <
—pe s
= Ew‘

Ky
| LE:I e P =Sk S
sohf O 5&;% g F ?-Ha-r
5
= - XF = — =49
L e _.F{ﬁa’rﬂ‘Eﬂ =0 o5
Ea = /ff’ = —1o
- 7 {73);{:3 c==04
= = ¥
le-II,LSJ = __-—-—lﬁ, l;;._!!-{}r__;,

= Vrvoung 10 <05
Takmg, 2 'f“‘\:‘“E oz cle 25D

-

G-
2 - 22_ 206 " T)de !
gl =
Bew, @) T ooy B
’ 0 e __5__._ <
g GLs) Wes) = T PEACEIS & |
]
Gypezy = oz 22

'-UE
2% 2ci4 e T4 8 T

; L
i ,:,'ﬁ_u!l.i gnglevy LE Ei‘“an‘ Y,
The TPulse TE o} ! d

£3
cCe) - {'n'-lr"}':r — = s ,:,_511—'—&?-‘]
F R E a2l e e
!“1' o =BE T
2T 24 )t e
S {—t_-%?' o JEE{L;}::._Z;F} — 4%
Rez? 2 _ a2l e ﬂﬂ Y e

4

Scanned by CamScanner




-G.E —-{}*f'l' _
The gw s 2% m€ue T q)4¢ 4
i \secarras
@y Fev T =os8 PEC L )
B Sl 8
-Q-BE%xQ"§ B
e nliiL2 Talte i
" — .|::|.
oYy ?Jmc}.ﬁafz—\nga s
W = = I_a—.g_::l
Fﬁ"f‘, T:rt"rli LR TTCL“SFRﬂmEﬂ.ﬁ-Dt '|II

A4S N pg-FE =0
Lo oo Y

o 1' '1:'::-' L-L""l -,|I 'r_"'l'it‘ﬂl,c:' ?.,r,,_J = I3

! i ; c

rah lu,llniﬁ- J."!.' aij En.-t] GJI:E\EE IE'1- Lﬂn_jj- e
=y L]

Lol | 1P2F Q. 1
el o-99 £

i
RPN Sk
W; T change 1) V9 cdlwmn =4 ROUHH chh?"
LE crn_r A N |
Sunte, \y e YRS &f e e gqs.wmw sle
ll‘\-':‘-..""'lﬂ-i-. & Yy 'D‘-E i_?ELC&_'I'I. W

Lo e A ad ™M

T = \ saf e L:.q_'tnwu-gm
L_Lj "-F";-'"q‘r __u.s_ © l1 ._} +‘-§ S
o 2ftue poes
SepaE = y
ﬂ""j ..1'1__} ;L,_"l:.'!. E’t‘ el
Zz = =T
aepigig BT Trrans o, L

.81 43093 =0©
& Hﬂ-?ﬂ‘l-&‘*ﬁﬁs ) atkh ke
PRouin's @730 -::,ﬁ \he abovl E“-Eja-*ﬁm >
Gkl - o129 313

ea! o258 ¥ o
"% He 3.93

A
s Moo Lo O ‘i“‘-(j‘n f.‘ru&hat R 15V ceumnn url Routh s -:ﬁ:r‘r.-i.:j
vtk | [ :
mibf_d.kﬂ-.ﬂ = ﬁ s Tﬁnls ﬁg'} C&. T*a-ﬂ_-‘:.ﬂ.n— m.-_:{-:gll hg
A & L c’}l_q. |
.: wantd cvehe n 9 - pqym& . Hents kRS ,s:-;a.ﬂm o s Lt Qo
Yo "

Scanned by CamScanner



