POLLACHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

(Approved by AICTE and Affiliated to Anna University) sky is the limit

Department of Electronics and Communication Engineering

Regulation 2021
Il Year — 111 Semester

EC3354- SIGNALS AND SYSTEMS



ity

e OJ\A S\‘HMSO!‘C&.M ; "
V=2 dassiyiabon o @ ‘

v X conbinuows me- S’\Z/Wh
X [D\ZCX?/b a //

N, T VIS |
' PG’Y‘OA\Q O QP@Y\\OO\\\C S‘\Z/V@h i |
= Determinishe &-Romdom  sigreads
=> Eretyy o o S‘M‘
v—=) classijieation &y 53/5‘—%
X T > Dop ga/bhwua -
X Lneew ond vien Ui
Tima N ioma owd T et
X caal omd non Catiaal
% Shable v  Wieble




g gl i AAl k
ot A S e A et Bars 15y {
R T R R e T (N
; Bsn o de st ke i Ly I
gﬁa h wd\ : ‘

i)
Ghis. e
e Lt &

3 e Y Currel
: “\\{yéﬁ - ethrie O”«a\ 45 \ o\ ﬁw”éﬂ{‘ ‘
S0 2 o Such a3 Yedlo ¢ ; VI
b ot el o i Wi g)‘ZTwz),
> @\*‘)\ﬁ\\ h\bfwml TP

SW ’9( non o hrie Qi Suth o2
T’Y%Eum, S\\zﬂw\‘ ,Jovvv\é\ Si"*g/v“)-

3 4 \ X A Sf?«u_q) LA CQEﬂ;YlZD, e
D}ié)ﬂw " Phusieal Juanbhy hal Varies with f
SPate. oy ow\g\»; C?AQB’ \f\&%m \/aw»‘qL(
A ayshe W o Cg % elivanks  or
jwvxdv\om) })lock Hal~ ave Canﬂﬂ—d@ép }‘9 Har

o PYOA‘MC@/S i o/p in X%}Donm %" am ’\/p

SI%J\[\O\\ X TDOGQ&"WH\OM

&~ cudio wplijier g
e @8_'—‘P;\c)“u¥c/$
Q/Y)W'CD{ ;

TV set S

AN m§\:\'e7/ \ ?mjf\om)

{\/WY ,&é)\ /V\S!’) ]
Yece ' J

?\o/la},‘on HVO 8\\2&10‘\ - sa/ShZ_T 23_'\_

1/, Siyral Lo o)1 Sl
/P\___,f  gysten &————-——/- '
|0v0 \m&) AVA‘O \\:ﬁaK

wdlio g

-




ofpr o1 o Sytlem ove

Conlinows CMM‘P““MDQ-L ‘
Ccﬂ\m\«cws I\W\o Q\ /lwth Cowm\oj S.n‘dr\plb)
—r TR

X The andyy cignals o) Avghl ok cveny
Conbinweng W NW\?\\\VAL O’V‘A QM"M\"
W\g}”‘"} ;-
&ij\zﬁk aY Q)(Dj hwes- — /(7
x 63 Ece & l
9 Al e P
Qpecch signal Fw |2 m’ls
\AWZ:\M M"% W
\ eke.
A Tha 4 hOBQ/ gl f \A
tor @ugalb:aml’“m\“ (g:j‘ \,-{2;3:_ )(Ur
n

erhinots Vo, o > o —XC“@

scmll cwmv e rs 5M

“'\ 1 } PA (‘M\A

) P os e efinad akt-
£ 3 / \r— i Aserele Wiabonk o)
2 ” : ,K)\YVU?— AYe_ KhObOn ol
oo UL S ot
\ Singmal

‘ P Sunole=) cux(n)

'X AWF b Mt D“\t\ e /?:WL;—}LFA T
be dsfined ok g binel it i e
called  contiruer Wide dscrele a/mf\;)mhsﬂm)



by Vive
Conbiyivau \{yyu. 'Sfa }?

Tk dacrele Vime
"’/\‘\\\‘-u\l._ AT Ae\j(vm)\ "’“\3
al Qr\w\\*\mﬂ\’ \M\M\A-

O, £ oT, £ ST TN

(Y = 2(nTD I 2fom

2 (n) é ’2”3/ ef‘*} j

= {l ; 0.3468 | o.\gf, 6.049, o-om.‘j

J)fﬂ‘)- L & i . oow b
) ﬂm \ L‘\ oo i

il

X Sfyeals  Ahak Ove Amcaeh' i Hlts
\ ﬁWHZe) S qw\,i)),“)—uii ave calley)
AR \ \ ) : FL(I—’)
? a\a))‘n 8’8’“ S [ t.




The signal Jooks ke @ skep
Unit  &rep gwm chion néois
X om} 5)’«270 SEle
C/DYLA“}"‘OM‘
() The Wf)fhin- & o uniy A)@F
0“) WD b; Zex0 DD]AMLVQ_Y
| r AQT9 u
CE) Twsde brackehs (-w) and Un;%b 9
0;%3\)\\/:_2]\‘\' (_E‘) WMI\OL_. &YQC’)ﬁe}Z L jf@c;?ww
Wa = ZZUOC'R e |
e Fver kedivins o} a %

Wi di=fo 488 F ke d

W& ealled

) F Sabidiiexs by

e oo
u le)4)
g -
Tine  shitted unt Skp - =
| b

jm dion o)

Wb-a> = o for b4a 4 T*’
= o b2°

U e




-
OWV\P Sl\‘afl/\a\ s Said E be vnit Komf

¥ The Ve Signal  coun be oOblanee by
Qﬁ’f’\ﬂ{“ﬂ Un 5}1}) I s o Tnh@m}mr.
oD :ju(c—) At :Jﬂ_ dt =&

2 olerwoda
Uik Shep Jm Lo be Obkained

by ‘%‘\erfan}fah‘mg b o Bl W“fjm i {
(B9t ey b .:
e

Unit PO\‘(QbO\Yc Fumclton -

F(.t) = /Z)’ joﬁ e ZO
x O j»o t’ .0
P~ e



pley ="}

Y(v) = AT

b s L ) /GN: 6)
k"“‘]PW < j”VVI‘C)"'\On i

l‘\ Jee m Qocupies ?mfoybw}

As ~
J Jl) 4k =) 288
— N
[ 5. )

.\—V

22()_) i.n sin(w\; 1a) O m
X_U VE -

ot g
jmjmwc:) W yqa\m;

Cinusoids) il A




¥ When @\fov\mif % ?\,\rzlﬁ ‘\Mogiv;\o\?w e
Bron W Sigral L\A Sald 5 C@W’F\M/\ g’?‘““‘)

81})\'\80{3@)\ 3‘\24/\0\\ \/S B/s\\/@n 105
L(8) = cos (w,b +4)

 ComplX exponedia)l o be writln a=
In Yerms OF  Snusorda) -5187\@&

Q)WQ\.’: cod wot._?,js}w\wot






g (0 43,0
3,(0: 2 0(p1)
N\\___"_Q__

d,{t)“l'.}»(k) ~&- -






3. Time. Yeversa } :
L . Jcalﬁng
5 - Addijon 2 mulbp)ic gy,

T!\"LLQ/ ﬁ’r?ﬁfi"j -
W) = \ i
o tL o
w(t~T) =é | b
& e

u@}\ 1

Sl

’ e e

(’&C%“H) | =T, T T
= o &
éo LA T

W

| Tme Yevexsa) - k Lo ——
e a7 &
g | bzo u19/\
LE L 0 ki
g e
u["% : L.

4(-t) = _]
|

Ewa













= A Sin Erm (H"Ei} SAL L
O

L S;)’) EW}OE __),_Q_ﬂ eo Q-QL__.Q:C
= A Sin 2Nt = &
A, which W

Y)OY VLOK\

o ()




Sim\\\a”&\b I;({TJ w’” be )7@3"06"6’—‘

2 (8) = %2 (e +T2) = f(”"“)";

X)) = 26 (B =, (&)
)C(f:) \/O)’\ LZ/ ))@7;03361







A |

Which & gt henca Siymal 0 F?f"oaﬂzai

© Fird fo Jundomachl  pesod T of |
Conhnuows  Tme  Gq pnq) 2(4) = 2

=<0 3 | Pt

b

W= o7

AN = O D Spc s

W By

i




| o4
| ‘l OO 51 18 L
=2 I8 o
L, ; e
g
== . g T |
2o, GE AT
B Z S
|
S B
T fedes 2
' 2 Yo‘k\on}‘



1 G TR
ik 1 {0 ARy v
d § i i R A W

S il i
- % ‘ ok . 4 ot

%mkmﬁe’ e s also celled B
hm:. Mean O A valma_ &t s Sljha

\

* 1y e Sﬁw\ Lz Fm‘oo%t.

Avua?(z Velies | Ty
OF F@@A\‘c sfgm)j L <= s ::/__O_ x@#i
P |

¥ I le Syl () G fr Vollege
acvoss | vesishor R )/) piingh

A mstowe o wa POLOQZ, e (t

A Yyt 8734/@\ x(e} w culfent
Sfjm\ Thee' yesistoy R,






‘T_ohx] mmm\‘iZav‘L em»ﬁl ¢

Pt A% be

Tob\ W‘z‘az)) 2 2 i -

X oserY j = J ~ é’)f“,cj f ),
—o

[E3 x(p L bL ()

1ea) $194] 4 Corplx

9)3444,

T4 1% J% Ol _j;’ilc@JF (%)d\é

N R SJ&? ‘
< [olta) no%’Yv&a\?ZeA e Qﬁ”;t

oMa  Non  Zexo.




et e




. Mo noymal | zed
Powe " Flk and

nen Z2gyo |

=2

X F@m‘ogfa S?/VLQI @z

Pomg:o’ S‘W

P/‘%;&Tﬂh) /)arnm”ng '

m{jj u \j-'}n;b: CW%

Non zoro
Yo
E :,__L)m \)’12&)4%
] =20

<
hon f@m\a&m S?M

¥ Py of f’@ i
proes 533%:) s hpn)

Over Tnfsoile e

S;jn‘” U Zexp OVoy
) /r)o‘;n:tzf Pwie



\ i) .
At signal - o TeclE) Tl RTINS,

- =" Dw

T s jf(&) CPE‘]

Ty f () A

B -
Ly siga) ) The toha) porces

3m _—!_- e, 13 53
N 2% :)_T‘Jacz(&) Pt
—T
Fov N 5 crels STgma) DGO;)
F a2 (x>
[y
N
b= Lpw L & (=N
h=—N



_—

X
}f)@wzb’ 6)7}4«&47

- b calind e f
L
X 0 &?m

$atibtiey OLPLot
i 7)00@5
S/ﬁWJ K3

pE =D

Rms Valug
o et
of b= pllowing  Sgra

At
i) j G‘@ cos ( 5’05-%}2]
& Truwel 3
o i @L@s &(gaew;}
== Lim __BQ
0dl on 2




QD'I&) o 01 (ot 3 ) - 1b cas (oot +T)

o3y s

Power = 10
e 5.

. . m_; 12 .24 )
C) (k) =1 s BE o lob
= lD Ecos ﬂg{; + oS g[//]

.._ngs sk ,3(@55&3
— 5 Cos\SE + Feas@st







B
7
— A% ;
Thte Y= \ eete 3
' enerqy B~
Derertine e va&/wo/ Oy ?@‘DOJ L




?owmr 9 J’\”\'ﬁ and Hge
S\ ’ é n4inrk
iy W) A snjm\ ol 3 “’j: 2
i 6 =) W L)
o n4s
T 2(%(’)))
f»,o
L/)
"‘)ﬂr/ﬁ(/z *(/Q+
l+A+AZ+ AS’\ & \ 1j‘ )A}(}
o
A=),
E e - __’1___ ol L
=) 2



M;m;m fhe peried
i R é'QSn%.)_S 4 Im (e_‘i"%g

= Re (conmyy ajsi ) @S%Jr

jein )
f)c(n x=d Vo o
Co e C\/>J§' ny>
Belin) A OB
T el Camy ) % St (ﬂ_naa)

i i i ¥
2my, /)9_ 2\\33_77)%
ﬁ ., \ N _K/, ﬁ = J___ f—"f———-
l 2% N\ : 313 NL

O T

% 5ln) 3 | pdlin
e\ o\wum}o‘\ 2
¥ @N = @(iwﬂ_ = AL = a2t 3



Which  Alere g N0 uncn.v}ainY:) w-7-b

Valug. ok owy Hime . 2FTeson € e
X@msmb-s% by malknabial €77 at
awy b
7 Srip. Wowes TS A
¥ CoSike Wewe

X hfwv‘f]v&:f )uocwa i@f\ﬂv’%
X exporuntia } é
*FLEA@ eke. =
2 () — feo | S sab W/\\
@S)\ﬂ - K
f
T’

3 A Jandom SN A)-?‘m

q UnCeY am)’J be:}*ox l“ @ﬂ:@

Prﬁgj\ﬁ% Can HD}k b@ M)cMQgP va /DrCVIbL':f

Vol af e S*gm).




?zrm)@p ijn
R
W= 2“_:\'\ zszl )i)_
%7‘/7“1:;}; 3&;% z;'\j\_
¢1=—L—ﬁ_ e 1
i 2’%8
Ny = 3
Nﬁz LB SR
y3
e 3 Syie ey
= EN} = %7\@\: X8 =
() 1> s (500 o
2T gii= 78
a1
T e B .
- joagt o o \IO\H ’

]\'u o apeytoal;a o,



e“”dt\ °r fi'

) t,(t) = @ uUrJ

W () = ed(2tr 7y
QM) 2, () = cosk

W 20 =) i)
¥ 2, 0= of Barem)
\D, ()= o8 (W)

R R |
( LA 4 ) TR bt@r) td.k);) |
i | e® =
E = ),]m v -e’(;’
c

Tox ’bﬂ'()) At <

e &Pt -1

¢ 7
Y oa @* > .




—bE
“’*‘43%—3 A
= W ‘ ¥ e
i) '—“("L 2!
=0 %, RN
\ o)
- b e O
Pt il Tl 7 “-?_]
= ,‘m
124 ‘\Z(}(> 1]
= L?m \
e
oy
=S,
b Tl avu_rﬁa Oh ﬂZZ S)th 15 Ptz
o8 Powu L Spime
D £k Yk

9| el A



= Lim 2k



W

LBD () = Cosle)

T
it
T2 J Cosé Ak

=

=y
o \ T
/2 Ak - )\;m g@sﬁ_éau_
T T“/’)-é i
ex 0 \/\_,_\)
i o ‘.
e
4 T
F:‘ m ._‘_73 gl db
Vg
-7
i T
ST R j&k 8 J cosok b
124 ; Bl e ot
= i 27’} L
3w L& " ad £ S

21 |5
Frevqy Ofﬁa ‘Jﬁmta T4 b pova g



M"NM N ;N}.-:"’L—z(/'q)”
;ﬂxi&%D '~ b s
ne=e X A
g H“ N—;;’Elgxq
0 q — o
=
S < :\«I :qg/»’)oww Ly Zed0
L L 5 By
i s g
‘ R
N = TR
| (2 g o =
N0 2N) %_MG UD)
-k L
= ) X 0
Cim { J(“/a“*“/e))

. Ne2ed, 204} h=of
=) | N

S

N— ¢
QNT, 0=—p

=l '
. NS 2] (2D

?O‘DQ’Y (/0 j’;mftl a\/Q&'\A.Q— g \NLQWL&
L LF ooy SUA\Q/VuQ(j %



"= ““@0

4 =
=t | cosn (1)
l‘*f‘h:__N >
N
= i Lim = | < ‘rzb)>
N2 n=

L 2 1+cos@ ™
e —N'—’O n=-N

= o0

" s
F — J—?M \ i— &
: N-——Qoo 2N+ ) h-:-—N
) 3 8- =ik ﬁN_ ! ers"'(%y
ez ! & T
ADet.  opl L e 2; :
N coS 2
[ . iy i_w
= B | e
N Y}
;/] M 1 2 8N & CNICAL
2

N2 2N+ gy pe=on







P = bw \ il"a

N—
& oy |

= ) Gl
N—>« B \
N\ h=-N




¥ w)ﬁ»«a\ > o Casva]
X Shaple & n S able:
BN L Linezef \m.wvs %
/ .___//
o €1 3
e
A 52/5)’@0 sonl ol e J—-;ruzaz{ i
§uﬁ£zf{2%mvn Aheoren) F);% E et
Sudtem ’/’;“W oF o:&;fm\j—]
86 faw 03 Homogwﬂws'
b =gk ) e S e tlkion
y;(%) \ Wf”‘é&
7C2(,k> B ?)\CA"aJmm

Y, () ;JLE%(&) 5 3
' | 3207) Q f%,oow&e,

FO{ \ ey 55/5 Yo

j—llq)%,fk) -}—qziz(@ e b CE) +q252()

) |
l@ﬁ 4, % A, Ove CQM\FGM);S 1
X,k
(b) | 0 ,____.J,S ..ié(t')l_eg ‘

A SXS - i f —
E@j@‘—:@}g 49+ % (0 2,(8)



?? 3 = (1)
U/lp MQ, — St JC@ ok gasea‘ﬁ.
: 0\\7

Ji = F(x0) =t x®
3207) G j'(’f:_(@ — b 22(9
Henca Vinear combination zgj— O/PA

Y (©) ;a,«j,(b) +a, Y, (L) |
y,O= & b2 () +4a, L, ()

FWY COM)?)M&'!D)’) oj— ’/P/l
93,(9 T[a 1) () ¥ag 12_%&2}
= e ) o+ 2E ST



,}»\WY C@m)a)na)\woyu Oj— G/y ake_
95D = At y, (t)
o2 () L as = O

—

s a,lxlz(t) -)- ajrzL(Q
: 4 20,0, 7,00 LE)

<33 DEENGD

. Thla v b | ineexy gﬁ)@n‘



R, il
e +3t3(k)._tx®

%_.__ MV\”Q\ . m\ ‘
g Fom by o) 22
MQA\&%& . ! 2‘7”%'2%

\;‘i\(}nt@ 33k Y, U: & Q, {(3 bf)

3ty Q

= oS 2¢ Al
/d\iq y, () +q2_32@ o @
Q): 31: E 13,0’9"1' q)/\‘_jz@

bek . us exXpyzSs
Yo Syslom
3’67( \mp,a\:( C@mb\wfn % 9 ‘/?/B:S éﬁn
- SEIE L ds )

01/4 2: ETROELEN QJ—%%(_&"U‘)"M 32(@
: il La x, (2 ‘)‘azxj

‘ ’\,\g/ A el e;(m Qe f v e
Sg,s),ﬂm A 5 gL)VLQ_qY

gl’z)o’ 3 -




) [h) o zx(n) i
x (n-1)
Aye |inea (ov) fon linas”
4l = % (0
Ry ) = x, (v*)
Y () = x, (n*)
— vesponse- Of e %/Shm =
finear combiakion 6f %, (n) 9 %o(n) will by
9500 =T [ 0,26 ra, 26D

Snee G4 T o 85/3)'2% Sa}W\éjj &MMVQ
OPUP

B“V”qu@ﬂ+ﬂ§o@




A () +hY, () =ax, (2b) +h, (0)—O
YO = a &) + by, (£)
y'()) = oo, (2k) +hza (28 o
o ® 2 ean @ R Z"[’."“:‘,

¢‘-\. I)__ \:& \‘W\_g_aY, 35/5,'@’"7\

> N
L (D = 18 2B0E)

SR

U et S Tk
=

s
/)l\ &‘ C’Q__‘
I 9 q"
/(‘ - - ‘ - ‘
y T
: \ ‘ }
| e x
\ -,




n—-*)
Gy = i"n e

oy

lﬁg(’)za‘ju(") TR %0 +_3|—(:’"\>

+ 2bz(n)

/ e
Us(n) i [q')CICpD i b%(n‘)] x)Cn—O
|

= Q{:M. (M + b))+ m;(""l

v " (n) # ‘jsléro

~

The 5ﬁg by 12 T H "

@ 304) =t W )CC"’)
Yyt o, (n)
Y,(n) = N x3(n)
The ofp dme B Gapehies Lp SR :

Ys(r) = anx (n) +bnoe, ()
s we-ijh}‘é‘R Sum o ofp s




45 ()

iy -T"" L; J—;ha_q‘(‘

93 (h) =

@ ek 1 j—oﬂow,}j ot A
Wl = X(n) .q_nx(nH)

\jt (n) = 2 () + nx, (mq)

32’0’0 + IZGD + N (Y)-H
The O}P A.M.n, t;: W@:?H:;? S\—D’)ﬂoj‘ hm 'I‘V)F/(/E
i) = 8%, D 2,2
+a, n xL(MD
T Weighted sum of olp W

%3/ (n D=0 )+ a, 2, () + a?x.(nH)
X a, n oy (nl)




[
Y +yle—t)

ijznvt:mk LySem o ml
¢ ¢
T Sydhem
m wWhich -
anj

de)

o P*(ovf&\za\ v

@@;/ﬁbc»z@\ » M“’“Pﬁ s
} D . ymust j
v y) = z(2F) g

e 3
"y (k’UDD i
— D
(lét_t”)) == e (2
b-2B

Skep % |
1 e e



S(l‘ L) tj((E‘L‘o) —’_®
15 e o U deleyed by s
Y1) = b -t) L{e-8) —D
o (O ~F S

~ N
e Ve Var ant.

—

S o
QU Yy = () oS (501\’%:)

ze , Yhe
W/P\%.Nd’”‘)\oj*rg*/

lj(k )> o TL Bt _)J = 1[% lc>m§[50n1—)

The ofp W &Lw(ju) by T e

\ﬂ(t ook E@“G—T—}
G, 7O uty T






et :
(b 4

1 he &zlaﬁq ou}rwﬁ 14
S 9’([64)

Y (l" Bl g (i ‘]\) K (1 :/)

g T, s\dfs}rm s Hime | N Vayiamt

V1) |

= dnd = 2 (an)
T e spls, dus. e (MW input 4
4B, R = x(2n—k)
The ofp laged by K yniks of fina

%Ch‘@ =W <2/(n-k>>
% DC(QH_D—K)

Y, k) £ y(n-k)

8 iy TR vayamt-
e




J-n-\o-r) oul:}mk 9

j(hq() G R [n-¥) ,q—(nuk){nr I]

?j(m") # Y (n—

 The O ) A
&fs}fgm LA Fme \/ClYl‘a/Vlf'.



Cos (27

© 1(t)=s COS(%O{:) 4 ocos /20

] g0

@ >{t) =5 cos (2007717)

2¥W5c

@ P00

—

200
To

Jo

Jo
To

To

|0O

)l

%

— k Cb”q,ﬁ‘?&ﬂa! Nhumk@ﬁ

= .ol

[ To =oms |

e

= R

= OB I

—
—

270 AR e e
S e /N

g ’Du,«oab-,\cf

Fako of
\m)‘zgzxg ‘




XL = 4 e 2 (2mt) =
2-
= ‘/2_ 4 Co8 4%
o
8% < pvs B L
1
W
&oagﬂo\“
PN j_,b,@ﬂ‘wvv\fdﬂ-ﬂ))‘
Wa e o
ATy, = AT o




i

9
i I}’ Lé X ﬁe)’?oJ)“Q_ S}Z,m\'
Lo

F u yakona)

Y wm be,



@ 1t

@ ~(t) = 8in b7k wht

O 2w . Sin” unk

mu’) = n Cﬁ-l—cosw
_BR
o L
i }z — o8BS
b5
= O +5 _(ZuE é> e @W{j
v
—20%'\190”9)’)\-
wa = 9l
QWjo LEST
j :\‘@7) :L)’
2T

TO = \Z*/ “\k l;o> {a&‘;OY\q\ humbo—{

5 B ?mo&cc Signal

o
x>

®¢,§3n LW F - cos 5L

\/\)9_ = 55 I}
—— Ny 2 TT— :
W, = (;\) e ’Tﬂ o
M e 5/}.&
5

jW i €>i =) T8



&)

R Non ?QJY?DB{;L

F“Wi}\ i f@TO%\;dm o = S;TM)'
W) BiE) == 00 quoﬁbj
&Q'@g@ e efEE) +Shwizk )

WD &) = =in (59e)) A= &ln 36,




Jo = = L % m;qhom' Nevmbe ¢

D
B () = cos CO‘STH%‘KT
/UD@ = O”gT
D‘Wjo = &5
UL &= thﬁf O'~ K
: Q‘ﬁ TIREE ”/\T@é
-l‘r 3 o Yokom ho-&
el
| Ve O
Spaitie, 1 hakai
N = 2D Snpet] ]

\\O g {) e S Ty b)
0, = T

l]"






Az, ()] SHMIN = ax,(t-b)
p i |
Tt = b o)

AH L8] b )] = ax, (e-b) b

—@
© =9
N s )\?no_oor.
@ Yln) = X(n) +M(h~ﬂ)

Wlaxm +bx,e) = cmc,ww%@))
+uln+
L—®

a Hix\(@} =0, (N) 4+ ulnt)
L g xa0)]) 2 bt T o)

‘ ~ 0%, ) ubt
SN 10 B
astfm () ] . - b3, (1) 4 U (3

-

© 2

Bl © ok non B et




buve Vedma
non ceegua —-—; ofp ‘D“fM on

oy M ‘/F
X (n) 2 (n-\)
‘l/ T)Y%&Y\\" x(n-2) PVM
x(n~-3)
')CCn-rO ‘
2 (N F2) Fu}wrz.
! Ao
07 o )CCE') -
/
?mseh“ ;
-, qr caswa %“””

@9 Yn) = z(n) + 8 gxTnta)
Y J

?‘(%@’)l'” FM}‘MY@.

. I }‘ \A\ Y\On C‘a/_‘?l/\-ﬁ) 6349 ]’Q}b
: \

B 3 = b & x(0rE)
o= Vuhae
valie

~i A TReN e epia) 55/3@'“



S § ¢ !
Yﬂh.l un Shable L

= Fov =« sk & bo
ab‘.l.
i\gré 2rn O/P S’"’lauic’
a/vu:\ '
Q_ch’a |YL3\ }_ O L/
:}— }VVL.Q.-

B[go 55&,5:}14 VLUT)
> S‘[’a\ol_a, Sg&"uﬂ

Dlpo vt Scdh/sjwV
o %
= Un Slable é '
/

h=-d

ON t\&)‘ “
=1 |20\
\fa}\c Aﬂmwﬂ Q,[ 33
A Continuows 3\

\L | & \dgc"mﬁ'i H
gﬁgizo\ b be  Galkic @‘3 ihor he
o g s - moiy g g
3/ Ma___&i/fu&é on  The WQ’\:M';E%

g Frew|—  on




.
\i‘*‘rw’*’"

past values
o) I/P. Adwile.
\ R gl b ‘&i‘l
" Spstam
t_.
| W Ne) = x (2 : < mlhi *
/ (63 = x(s) g% A ygram ?
4 SLes e
: Z'l“f’wzmvw =
Fodur 1P
& ) |
AL 4 = 5 ¥ TV i 5}0\})1 oy s
il () . %2(?))
i) =

D Axfeinr
=
v & 4t

30

: ‘ am;cz
P SEhhigE s
3 CO) \\]/o%:/");'\ﬂu’(z’
| Vodaro-2



LI u Pynam

u;\ X
D Y1) sy
—_— 2 x (t)

A

e e np c
\jj § 2N (_ \ (& ' ‘\—_.:-/, )f\ « ‘Y‘L.L:wd"‘-"\/‘\ i

Sds}tpﬂ \.;3 C&Jj n Q]Y);C C(YS.;’L .

X

bl A Gar

S

udbe.. 4. @\BD

AN 3‘@: ——co S\QQF@

C,f‘;r - 0r
o |
3 hit) Ab < o
o
‘To¥ 3;‘1"Jjﬁ - .é,(\j she M
A
& b L.

N of

qor  Sobiiity  dor pe SRS

Sy

J



V) P s
Q“‘) hig) — @uln)
Oy I il

T




Unit -1 Analysis  eF cophnuoys
} 1 rmae- ngwajé
=3 "Oune:( Se?ﬂ&g Joo FU)OQ;C_,
S)Jr\a.o-ﬂ

=) Founey yomzgjorm |
= FJOJDQ‘,).,% e "\‘
_— Laflogu, }’XOWUY@WYY) ‘\ ‘ E
= meezf Hes . |
pescdic

Fowried Series jepresentalion S ‘
T e Ay i |

iNuseidal sﬁal/\al x(}) = A Sn 2.k

With })?-'ﬁoa) e 4 O
~—:L‘0

xxl) = a, 4 a, cos(—2,t) +a, C"S@"’z"(‘)
t Ay cos U s b A D U st

thsin (cat) +ba casls alp)
thacos@as)+ -- b
" A Ck&o(‘?

Oy Co8 \
== C{ —+ é_—, n = Ch _flob) st bn S’”@—Qeé:

\)O]/LQ‘(Z_ q’ X Ay~ ,\Hq*\ w b,} )92/ -b\g\”_bl‘
AYe Conglemhbs .

— Jwdanienkal freq.

&



AN

T4 syamw ) & 5 be Fm*oo\ ja U
ks Sa})\bf}j Hhe CDY‘A:HO"?* N

TCt—%T) ':—‘DCU:) \
x(t+T) = q, = é'_(an col t’)—au(‘-"‘T)'fbV)

:) .
i Sin ho CH-tg
i K

h=
bp 8in (nssls +2"1T§]

K
B AL = ol (,osCh_n,ot)-F <
= Ahed b sfr(n,SthTD )
Wi

— ()

(oS A+ = cosh CosB
—_ginphpSsnNB
Sincﬂ—ra) _ SinAcpe B cos&ShE

K
x (L) — Q¢ o o= ):qn LosCh_Q.ob)—}—

hz | bn Sy (h.ﬂ—o\l‘ﬂ

Ao — Ae C.OM,foru_n’*
On, by - covialam oA
I L——g tourier coedficienta




o\ FYalwvakion o dowver | coesfitiens -

Tl Eo¥T ED—)-T

| x®ar - a, |a t [Z [an cgfnep)
| —’., |
‘ Co to G h + bn 5\’0(”@ |

S
’1
o

ym-.;n

Lo = TR
JT”TS"n (nJLot_) gin (m 20 Y) 4 §}§. =
)




~ ~w_ N\ ~c\,
To yind Jower coagficienls O, ¢

i oy oldm, v
bj LoS(m ,_Slol:?) OM.A m)'lajrah Q\

i

botT ErT
fx () CosQﬂ_szoE> bt = qoj‘bs (m_sztg\'d
Ifo _ L‘o "
o ' EAT
t 2o [ S wsaoD) os o)l
oA E’o”'—r
8.2 Ejs‘m@_sza@ osfmse )Rk
Co

2




4\(,\‘1:5“4 M Y‘mdonom.ohnc_ :}ownaa' SZxiex jaj F[zr_
P@Juw\tc_ 33«4 i((—) | ‘




A
N,= 2 Y%




Py
S>fn2
X — X
sy Ay ?a;oarc in of Bme +V z:o«m.b'-:
T Sexres VB

Yaf)zr%zx)\—p_a\ \93 o i\nj—,mht
Cb\“ﬁ—-‘;\ ' Yo ex Lene=x
o called

b

= Powpiex Sexne==< mxh\(\ys?é \&

as \nesmonic avmla/.srzs.

= \7@?0&5\6— Wawe form My be é—fffzapz‘.{, :
W W Jovm  oF  founexy Sevies.

:-—‘gl\on\bu‘\ lo.  Wowejormis ey b ngzggu‘-)
W WMe Aovwm 0y Jouwnex e josm
TYpes of  gowdes Su\z‘i.

f ™ Tr\"jnovwﬁ¢ QYD “V\a—r}\‘b’a}\«ra Fowrie s

Se_r'i‘c__g "

2 . Fo\a"f yownex fexhe= |

. Qva\p—nH\a\ juu\f.\g_zr Lees 1

hﬁd.....




v

Busd mhrzz Tr{ pnomelric  Jownexr Sexigd N

u).-ﬂ-"-’ — "’ﬁ
f[E) =9, + £_ @n C0S (zrz)_l') ’}_%—L"LT)\’“
h,] ls nal |
t’—}'—ro
W L E
Ao’ W44 J Jc((;) dt
,.O b

E+7o W’“‘G

Pl jac(e) ws(%)&b

Py Mg,

—

L‘
J Dc(t) Sin (21?”4‘—)0&.
%

| o
J?o\cw( Fouwvey Coxizs - :
' «,
x(t) =Dy + S D, (oS (mw; )
_ h=) P ?S”/J

E+1o

tDo.."T’?O | ( ~(t) 4t .

—_—

q &
Dn :(qh.l"l" bntl_
By b
?;r\”\hm\ XV\




B e . W -—".

Pfovgf \h"_' P")ai’ FOurlu Lenex re—lO&ronA
from C?\AYoa\yaQure fowrier @ec,

x(t) =Q, é_ A COS(Q'TM{) 4 ;bﬁb(%‘/

h:) TO }’]::, 75,
Eai ac 4
'Y ¥ i \ AQnp (0 S )Tnk-
. ']_6/

—

pge. Sk H:jamaw%r‘.g i Aokl

/
a=a, b=b, ! y\ qub

Do — QD
Pn =\{a 4k,

B = tom™ 7
oy

h=)
Thws W L lbjmvzoV-

Pollachi Institute of Engineering and Technology | Page No:




Find (oSine.  Fourer Senés of M:} W

YecHyied, Sne- o chien . - ‘i
,LL&)/\
AT/ /\ 5 b
0 -ﬁ' 2N 3 b
| T
x (t) i sin_aok | Jo¥ © S
= @ go TEESTN
\:‘0¢-O i 8=aY>
EEE £
by ¥
KXo = j j[t) AE‘

\)
L/#
T
'

:S

T
e
l"_'

Ty

r






Lo ' j
ank Snk / (
h o
ﬁ o (. E) SMnt- 6? o ==‘|/}‘EDS(;9—;

0N
s(1-n)b — cas((1tn)t [dle=
0
T
SYnC]——h)ijv i ng(W’n)E
| [
P L Aty
= B
Tor “;‘a T
Y A Sink coslk
e J ink cesl- A
SR

" Ll
=4 N j gin 2t AF
o

T
) )
a2t @8
& =)
2°TY

N —-
o . 2—




Tyl 44

Pollachi Institute of Engineering and Technology

i

) et e
F;“A 17 Q,X})Orubﬂ}”"‘\ Fouvied | 8(?‘5 es
| ( l
Wﬁj‘oryﬂ j’{%h | 1 : |
|
=
" =31 P = |T ¢
@
DC(F>: A j‘ﬁ*{ O&\_jé"pz-
=135 der P T2 BT
)'ziv‘nf/-m
» TR é’ g
D= =
G4 jamnt
e 3 2 N, .
Eo L ¢ P
7 —)20nk
il \ \2_.. .)Q'ﬂn\:-A): + _AQ,P J
e _
4 iz T
o ,m32nTE T\ % & e-jznﬂ
- — IR







Full wowe Yechpier

Df(-—b); -— Sint— —'T‘(E-h(n; e m
ﬂs
As —=
j z (v) Ak
—

."_: J-r C\ :-—\
Ay A't n A &10’) cosnt Kb
- —'\T
2 A 8int  coent At

T
== L1 '
" Pollachi Ins htu_m‘llj;t IQ (dl?-clhh( 2y f lgn‘o(.‘ h?}&*

@

o



—

L4 £7 W

-;:_T?E- cos C 1Y )T + caso+ —25("5"’-&—%
i | - )

Dﬁ COSCI¥TD‘ﬁ$ Cps(rr—\—mr>:__m,m—

cos(\-m)T = cos(w ) = — BSAT

—

¥ X1 "R

= LS| caqnnt ¢ | % Cos N + |
w [ - S
| N dd Ve ¥

G-n) Ceos i) () (eos nT_x,\\

__/ ‘\\
1% _n® N

Ol ¢ | "‘Y‘}/”TT 7/%+Cogn“v»t_;
4 {- +ny4ﬂy%

1 —

™
1 [& c_a5rﬂ+

F}a:~.| Cas N = |







I Ca n{ﬁ ’ _.1
EK‘Domzr\ha\ j@wloj Senez& PU @”‘Plﬂx \a‘w’h y
€ (&) Fouties’ uias;-

n

n=—g
Ltio
Ch =1 17 ) ™Y B
™ ) A
L | :
Qbove- 4N -

| al jO\AY)ZJ’ _421‘24
N & oul o s onan N
. e b s Sig- Al foE

. : 2 hase SFQdJMm
R Yﬂaﬁfﬂ/\"‘cgjt% )D

’\”H PR

-}T"DO § 2% 3 =

\f—»‘(é} j‘WYa Yoo Jlour\u SRzeas







CV\ “ate \ Q,— J5’-7Tn l—/To
To / gt 3
=
To
ey . l2mnt
(5 S . e /T
h=—x

< Q/joTn}‘/—B

N=—+

@ FEY‘A\ e C),)QPOVLC’J)\"I\Q\ Jouviey Sexiexs

o, P\D\” s W\O-jn}lwz f:’LGJQ g/xd‘wm
,jos( e Sawrooth Wowetorm |

A







N

Fouvjexr Ta’mjbrm 3

e ———,

X(w) = [ xqy € ar
—
NES r—ja(/ 2 (6) e *™ 4
—&y
T rverse ):gouqr?e_a'ﬁ Frovaterm
i :_;\_‘T)_’ T x () &% 4o

G

) = (B S

s\ % o(E)
x F
F T
© \x(—'ﬂ\ - VR

el .
D v} ('&) - s \n\.pjrab'oﬂ g
y PUTES ol



Cond hons b OM jbwrhzr IJ“r"Wg‘Zr

X o gn x( Shedd be  Single =
Nalua % Fole Fime infexval
¥ The 3n 1():) dhou)d\ hane at e

WOSY Sk no . of Agwnhnwhed m any Fini
\nYQJVQ\ -

¥ The Jn xX(¥)  Should boue Jrorts
e S -0t maxima S Mnima
¥ Ta fo 20D shodd be abslddy
Neaale W
i j\l&)) Ar < <
) 2l CGJQ&J

Theze w“a‘ﬁou dind
S\ PP B 178 S




—

™

- LN S0 ‘!
Ffw}’u’}‘?@z DJ: Jourier M‘L <2

7 ‘\ S }h‘on ~
Linasgilh Ctperpesibill
Foroe, 16 - ag =g
-} 3. G:) HC’ X,(J’)+
PerOj—ﬁ Ca X, (d’)
F_EC'L‘C,U:) +C2_126&\)j
2,
i J &x, e T x| oLt
= 4
= < i ol
) ) eIy j % 3
hé ' (.
—
= k() Lo n)
[ e _(.CaLCa o

ot W< 713/")((2)

:Dua\\“:‘l QT) Sjmmhry Tﬁgl:ix}:l =
() 4> x(-%)
X)) <> x(-4)




% hll
e - | x) €’ v A4 -

x (-0 = j <) o B

I'nley dna,uﬂ,,,ﬁ A oy

x(__j_) ™ -
_J X{E) ol Y b
3 -
X (=) &= x (&

T ime SHB_Hnﬂ \?

210 45 x(3)
(b=t <> x(+) oo
LBJ &Qjﬁnlhm oY Fourier \'ij‘om

s .
f(l(t'-—t‘o)) = j 1({--—'@) E—_Jlﬁ% A

—e
h—'ho —— e ol
=8 5 5> Ak = 4z
N Y 3273 kot
FQ«(\-—&%‘ B (e ey
7 R et




| S .
P . - — ket

\F Lx (\"@: Q—J S

x (4)

¥F'(zﬂ ' Shij'}‘?r;j > (Moc&»\&aﬂion e )

DC(,E) LoD 2((3“)
yemy. b
: Z (D) €= XC:F-:L>
Frooj— ke
JQ.TTj‘ - *
Fle o) - | ™o o
W —
o
__’___,L\ x(e) QJ 1 )cﬂ"
e/
— % (4 '-:fo)
Prea undas x()
2 (O é’fxe')

i) = 3 1 () Ak = x(o)

That w ave= ke (1) v 27M{;
s Jouriex Y} yom s yo¥ ) v == 3727



—K
};o \Lra’f;}m 2
e fo(, &u =3
\ X (0) = J > L F) 21 W stcék)
==ol

o,
e = Gy = x ()
& <7
2 Jz7r1t
2 (k) :-_j () e L i
—
E=0 e i

JLU’) = S%x (+) aAF
,i/J

‘DiﬁUznh‘aJ:,‘on Wy Hma chmafn -

2\/ 2 k) & (Jﬂﬂ“j) x )
F?foo ¥ - QN JU;TI jb

F[Ze x&ﬂ J/&x&) i




N A Ef(h)] 3
X, | J x (&) 6?'53-) Q:R"ZH

. j iy I ;
DL J ) e TITE A

Y
Jué?\fs WV — jvdu

= )2m m (gD
Tnk ] 7
3 ij:al"von 42 )‘mw, demain - /t’CCD
(e)
Wit X% &= X :\/gﬁ
. 20y #d o
j”’T

— X

et s T A
’4%Df % At]
A !
R PSTRELD]

— 5215\ LF (ji & C}L)j
x(ﬁ) = )27} K/F 2 —S:ac (o) 0\19

K/) ' gl A] = SR (4)
Jzﬁﬁ




W\\A.Rycff)\fCa}‘)\on w Dime &Dmai)l ( W

Y
X 2D 60O €= [ () %G-D
ol |

& m“%)‘}“f’”” o)  fwo S“gwh v Fine donar
B Hromgomed b conolidie, oF ta o e
Tooun s Jorm  w :NQET' )ttt

x'.(b)éc,'a,) <—-:-> X ,(ﬂ‘) * )(Q_CJL>

3






Convelubion W Tima Aemain (Com/o[u&?on ‘f'hﬂ”m)

R
oy

(2 2 (-0 dr <=>x@ Xl
—o
nvoluwlion &)
Thig UoFe,xt-b 5\%&5/3 Hal conVe

hwo s\‘?(nih w bima Aomain Fyewaformiad
ke m“m[’\"cﬂb‘on oF Heeir i vidud Jourky
B 15 e - dowaint

£, (1) % 22 (D= () 06

fzrood* -

2 () ¥ %l = J'G <, (=) ~( t . Az

5 ( j%x,ca 5 (& -'C>°“)

Flx0) * x,_&?] 3 jv
-

4 Eha R, o —Jlﬂd’boqt
Y o &y
— 1 e*J 2-|\j’€- » -
f 16 ACJ 2,(t-T) eﬂjg&fz:
& b
b " < —jal(t-T
= j x, (T Jmﬁ%tj 2,(£-0) 2 dk
—A/ —<
t-€ =g

F Ex,(k) "k'szk)J = )1 ot R
b S"I.G—'—) e—)znjco\l jfz ()€ X
T Yy



T — /(O-\ b
N To_caledals  magnibude and Sphee, @%J
X(+) = ACH) +)8(3)

Voo

Yea) . ay
Pau\' \W"ﬂ F‘ {?_ :

=\ A PP
Pt - o' 2L

A
@ F\Y& e Aouxier ‘\"Wj—oym ey e “Q""C“\‘j)v'g,
@)\Pon.o.nha\ DCLQ
uL’c); ) P
et
X(4) = J 2 e’ A

h\ajn]h&m: ( XG’)]

@

<~ -(a ‘\'_)211:}) c
&

. Ca—\-)a.ﬁj)t
Q;///_,___

,c _yam3t
S ?:at wt) e - .4t

~a ¥) 2\73)



) )
L XG) 4 A +j20d—

x(+) =

A +) 774

a\——jﬂ&
L 3 |
a At)amy a-)2m}

= & —)2T}
;1*1’Q'W:\r)l
- =274
o T\ ) e At
A Homy) - ar b
H; )
by
Wb
ijn\\m&ﬂ— X(3) wl be




= Yow' N
a%@ .
__T} /
. “f_i_,)
= b (2
g (Qﬂd"

@ with  He  help aF Linazciy [Prepety aba

-
s g 'y
(1) = | =) e Ak
gl
5 v & _3j2my
" @._jzﬂfrcn +j < At 4



o

o) LF'TBt‘

- ae) 2
"fedjcﬂ--)-j—pm -@
—‘/ \//

H

~(ayat

"J'—“j' &
& ~ _)emytT| 6
e
Jznj— '6"‘"7—' ‘f" >
—-JzTU—
— (o)
= | T \
'JZWJL v’ a +j 273
M
o (zmy)
xg = 22 RN TN prary
. a

Fa L

lXG)) W—z— 3 (—.D
= o)

— fZG\ E
a’ay@'na‘)?—
B = ot B

~ (a7
[&]



‘a 4 1

@ -

@ Ob}"’\""\ fhe Fonvies ""Mlajovm QF mduv\juiar fd&

& Skebe) Ha sﬁam\ omd ks Jv;:lgu FrramaForm.

Na
mk(%) # EA pR<eg »
O eedgy FH ° F L

—

A .

XB) = | Al gy
,;\f(/
.

S TR

N s

B 8o e?“*"j
—jl\Tj'
A b

JTFY ~)YUFT
R P
+ ﬂ_j Q_J

— A
- —— Sin(T¥T
7y S

/____-.

s

Wc (iQ\L

\ ...S\
= AT _ ciamil Sine () = :’T(@
&




s

3 L
L e
% Hexe -'C,“:") u a YCC\"avvﬁuﬂau F“‘L&Q’ &0~

X Tt Jouwriey h’owwj‘ﬁ?fm
X,(J‘) :—:—‘Al— ‘S)\" (fT)

A 2B -fzoFM\ju«lmr )DWQAL B "**f)imﬁl
A ovd  Auvakion 4

*Tr G Four ey Heowa orm
e - sine ()
X S\wTJ"rTr\a propexty Statez thal
SRS T 1)) erIFR




@

(6B <1, x () PR

XZCE'——%.) 4'_*) )(1(3') —sz-/

2P )\U— -Va)
% %
— > & v - '))&
Y, Tt A
x, (E—T/)
49,
) RLA
] !
ooty - :
% %
1\
»ij
A

— ﬂ-’T"‘*'—')
% 29T

X = x,() eI% yx,(p) e V2

AT Sinc (4T) e SELE; i A AT gac(FE
&-Jm'

S ua =)TH) E gine (_j’T) —\-_L_ gnncg

I




@ Ok}nqn e Jouwrer hovutorm OF

2lt) = o2k,




e =20t : !
e:__) WJ'C_['D 2 J AL @

- % :
\ . —l;\(@/ "

~
&,
o 5 (@-‘\Q‘w(jc—j‘c t -—t] "'_‘r(j""jc.)b) Ak
% + e
N . v _jzﬁiﬂf.)d!-
- j-o e-)ﬂﬂ(j—-ic)k‘cu’ N _\__J e m
2 2
x ) 32
e “”'\\
: =
“L "Lj\c_ e j Cf

@ Fird owt e  Jowrer bomedorm 01  Siredn
Lhowon W dpaar. "ﬁ
|

X (D) = 8in 2t b
}&‘T-:}
Fe

. kb |
SN2y b — e 2mpeb

e

e

oo

2J'

.3 —~Jarmtk
X5 :J ) SR dk.
o



Al

— )2t
= J S (213,b) e .3k % !
—e)
< j2m b kb —)2Ht
- j A ) . e Ak
P e
gt =]

4 cS}JeL\'rm &y Sne Wawe,

| @F'\M\ e Jourjer rowmstosm of Ha unik
ng_f fwckion Shown m g, D)
|0

S R = L S
O <o
ol V) e—=Jaudt
XF) = | =’ € AL
g




5 ALl sl

= J Sin C’—ﬂ}cl') e ak
< jetb Senkb —)2t
- J gj . @ J ¢ 2 . &b.
//
_ <)

<

< . 127 j’*j'f—Db Ak
:ﬁ Ejm{j’x)k__ajz ( )
—K

=1 4|30 — ° (“j‘)]

2)
Al
41
e
4’ <k oo
——\-x |
‘ éfeﬁh’wn &y Sre Wawe,

@ Find e Fouriey homgvm of e wnik
g}ﬁf Fwackon Shown %J-B.. D)
1o

u(k) = | t>o0 Tft’ - —_
&) <o

X = J 6D e g
g




e S TS L G i ——-




* ,la.f?lﬂc—e— howa form 18 omether Mathe malioa]
o). gt 0T amlJ«sf/s e} 5%@14 M5J<Sb'9

%LTW&’M&QWM

\/Q‘\) Unilakera) (ov) 597U¢JQA 3
i Ve
- ) —

j +(E) C—St‘.cﬂb

.

—

\ FL;): rf(,t) e/—St"AJ:.
()

<= FisD

Siergy )
1'5 wallor  ons bam -

(<) <
F )FJ HO e-(o—_,.jw)é.&£-

o —ok —jwb



FLO s Ha 'PT op fleHcam

This 4 M velabion between ,a.f,a.(.e. TMjOI;IF

 Cordibon Jor HE) B b LT
< ok

| Bew) €7 Ak <

)

qor  ea) 2 4y \alwss o} O

Thnvevae LT -

=) -l—:}o(/

- _|
g QTrj j F(s) e *Tak

ojo

() J.fneazr}tj
L[a,j,tt} +%J;C@ = b F(s) —)—a,ﬂ(SJ
A, A, - Consromby
i

& -
L a5l +a, h) = JE £ +as hC@j ot

0
o,

o/

=, | 40 Ak, 508
0 o

= q, F( + 4, F,(5).




\"Shj*ﬁﬂﬁ Yheorem L (Tw\‘aﬁon W Tima Aamain)n@
g s —

HEPl 5 Fea

L) = e i

"o — covatout.
¢
e ~Sk
J_Eﬂt t)-) Lo e B
E to
ff R »..__l;-o
A
t: Eo =D
E= T =%
— —SC'C-\'ta
J ) i >o\z
osl: % s
N o OJ a"C‘L) e .aT
0
—Ste
= 65 FC$)

3. tormpla ;
;MP % \—"M“L"—L’“’” éY) Tromslalion In

C jrt:) CSM),LEQ H®

LE@“”@ Je He) e ak
l = J +(E) EFCC AR E F (s-a)

(o)



| k
= 3’ ('k) e—-_S %
AN 50@ -—-[_ jf#{) 'f' j }{Q)
N 70
:E J"GC) —&° $() + S F(
= SFEN = (o) Ean.,
jn\zﬁra};on %Yabm : c\vi Q,ch%
FCS i aam Sk
& [j +(8) 4&3 iog ¥ i

(l)-k - j’(t\c‘.l'

L[fip“f’ﬂ'}d‘:’] ¥ hSE[J‘ j[l-)dl‘ ks
grst -st
[ J “E)ﬂ J—a—ﬂe)au




L ‘6 -
- = O-\-’/SJ Q,Std,[’b)c_u:’
= F&
LS
\ T2 - C—Q>
1 o) 25
j)lj—jr'ef%f_

S ) [e ﬂ@]
j.:n} Hal VQDMQ_ ’fiﬂ-@h’zm =

ot) = Lim v )
A (12 He) & EFCQ

’szﬁaj = SRS emi(e)
Lim LE/ALHO = i’_’;’ 55?:(_5)"‘(%.683

e i



covnidey LHS

) <
Jim ) _ o e =
S-208 [ :_-;23 Zt—ﬂa s
(o)
=
O = L i fo
5";74 gs FCs) j—(o)j
-
j(o ST )moo EFCSS
H6) — o valia of fB) Just bejer b=o
Fo) — Z /0 Juat affer B=o

Bl ol ) | Jor HE) B onbey
ar Ymwme t=0

Ho™) = Him [3 F6)]

&=

Thie 2 wed ® dofeymine- T
R e 1) sk ik doiele

F\M\ valme 7 leorem -

L £ Lm%
L’—-—‘>'@ 5_,‘9@ FCS)]

Procd -

a4

- m v) = L) F(s)
L) = TiDgs




. )’[%k ﬂt)J~— g Fls) —flo) =

= Lim ¢ F(O — j—[oj

L [ H " '
t3« | A k) oy ¥
t J 5—90) 44&&(1') - SFGH'
J/H“) =

= [ﬂ*JJD

= JLim & s
2 A7 j(o)

am b )
u,) //JV/CD = Lim < F(s) "‘/,ﬂd)

83




aphie o of pohe gt
FO);,_—-.‘ Fi CS)

)__e-s&r 5&@4\
g S VAR
£ = 5 (E-7) W (E-T) i
W(t-T) =) dor t>o ]% Z Ly

£ =05 Jor k&0 . %r
X/
B3 = di(e-27) u(t——zﬂ% b

h ik
SO = 3,65 +4, (-1 U(e—g)l\ (0

+j\z((""?—T) u(t-—lT) -+
fa(t—3D ule-31)+-- -

— F\ (S) - @.-Ts

This W 'b’€7b\)\b’2-a) C)(/Da’asicn~



@
Conve|ukion ’)jnmmm L

— | |
L HD* £,(0) =R -H(D

N )O-,D\QCL Froms fom = COrIVolub‘c:n oF
o Fwctons s e7u?vb&en\~ /ts m“ﬂ:'\f}hmﬁan -
3 [mf\qu. l’b‘wvgjorm.
Pyoot L

u(b-zd =) Fr b=>7
P-4 = d-b"f < €

Fi(e) % K () = j’oj‘(t-—l) u(t-2D 1) dz

| L[:Zh(b)’* 3\9(%)] :]C Eflj,(t.—'@ u(t—‘ﬁ)jz(t)c\g
oAy 7 e o

of

gk %
e S $(t-0 u(t-0) R(Ddz 4k

0 O
put 2=t ¢ e el
Eeoryr . g= - e_sjc.°a“st
oxX =dk
ol oG
BRSNS FAGE 0] = | J FOWE (1) e 5oy p
; © 0
L = s [
= | H o) u6D deteye T dx [T e
6 1 2 o

ST
e~ T/hbt)ejsxo\x . jj‘ﬁ(—c‘)e Az
& . Eesy =5 (9P




X)) x(s)
. | 3 Roc - &
alt = — /
x (al) la] X[q)
< _sf
—XJ
ﬂ}i:t E:—E—
2% & o
a
& _ 8
- J 2 (2) & 'EI'{O\L
—
< -B85)¢
:__l,,j x () e.(% Az
a
—
;/la X %)

)_Q), Vi (,ovt-al\AQ—*r —Ve Vol - e
4 _aaj J (-t g gt

B
L—=— &

—al=

3

S

) JE
pc( T oy o850 (24"
9-F 0o
. wa e Rl
a

e T



F ; i
| CDF ou&—ﬁ; ]Af)aco_ f*mjnrm Dy owm @xpnnmha!jﬂ

Ty H) =

= o,kua») ufy) =) Ser >0
J——Y_‘Q-q)j _s)~ ak

Q_Q‘Q)b LAk

ak n \
(14 - <5

@Fw\ ox Mo 1P of wir Skep I
uE) =) 4sx b2
=0 Jor oleriie

J‘[u&?} :'Jci. o=t Ak

; o
| - <
— &Sr
| —S
o _?_]
| —=8
= sthe. T .
A (=D

- X%







" 2 touiat Tewsjem jmp- |

~

coSine vawe form  yepusentzd VA e

!
J

o :
< | 27 fe E —Ja: — )2t ‘
=3 AJ (Q,J b —}—e/ﬂ‘hb} e’ .dk
wd . | |
: ; £ A

» »
’-j A (oS MLk @!ﬂ#, Ak







\@ Find-Te LT 8+ Sinewlowe ™ .
| HeED) = A sinw,b+-

S, = ) JV%E‘ —Jzolj
o L®

j{t) = L Q:NH' Q—jwoﬂ
2] )-' )
J—[j'(@j = %S E_Cajwol—j i J [e—oniﬂ

3 Ee"‘*l T

J‘Oo]

.._Jyo
_L[‘— *'JVOOJ l
(S’(':)Voa
=4 |
2_J \ O
$ = Jws St)w,

:—j:—‘ . )S/+:)“Jo7/~§ +) Wp
\
J 8'2.+ U\Jol
= & 24 e
B e W,

J-LASI\VWO% = AW,

2. 2.

AR VY

0



S Y e o (Sine  wWowe_

HO) = b COS Wok N\

e L

o QJwOL+ aJ ‘

[0S WoT = il A )
AT

i e 1BE &
2
—st oL

FO) = [fz $0€.
| &




(D Qorervivie Fie  inibal Valua  x(o™D for ¥ '
\\o\oma Laf)af—e» H"‘M‘gj‘o"””

UE 8 -7—~3,_
‘ P e
B i) e 2§ 3

5( s* 455 +b)

U X[O’\_) —# L SXLs)

S—t

— v S
S g2 &S —

— Lm
X 9(‘ 7:?—+/

—  Dim ‘ f
o T m) FEx—x*

o
12_.

IR ! 3 B

i s " L
o— O ?K s B




¥ o P e | |
A |+ 5o +bx™ \
>

— L oS0 N i
G f (\-\»Ejf_‘l_]_bx)_)

= Bwm o M
Bl 5 b¥ 24 5= +)

@ Find & o A0 X(sD s g;rvzn )’j
AER R = i S i) l;
a SR Y RS @l SRt

Q'\) X (D = Lim’ ;/CS——I) O—f’_,_

SZTJT ' @,}2‘]) fans )
: T\/\Q/ YO\%WL“B‘\\\j on ke 'fnw_jim“j
ORA o g(e) Wb hob Sedinesd,




. ———————

vnib-—1UL  Linear ime N varamt

| / . Conhnvons va»;e, Stﬁ |z g
: il g —> yesponse.
‘_‘_l-\’\\,')\LQ‘scz, {‘:J:/S onse. -~ > ) \/\XAZ ; /'3f3
I
| B = conve\whien inepd

' ' ! _— 1Y reye }7:\) MQJ)M]
* Typnlse Yesponse L fa =D Diferenin/ 9
— Yie ond
olp oy e SYyskr aod | g = hﬂaﬁe

Trowmsjorms Wi

A& Vm}t ‘szMLsQ' ‘D?V\}' ma&a/m‘g of <T-

|

E

|

I

E Aty zios 8 = Syslems cennectled)
[ ' o/,f Y L) = h(t) i 5@’?%/}3431:1}!1&,
B |

i L s = |

; FLS&)J: )

o G SRS D R .Lﬁf—%%\&rmﬁeﬂ—’w

i b e A éc\jzsh,m 12 Known . W j—rch;cs_\am:u‘n.

l X Tuple sesporse oF Pa Gy2rer

} Cam bee tound by 4inding B Ih\exs=_
Fouries hmjorm of H(uw)

)')(E) = Fﬂ(:_”ff‘*?ﬂw

h(t) = @L—\[ Héi)]



Slep vesponse -
, I be_

B Tl Sing: sempotes s e

O)D\a‘i@ \93 \A_s?rg czmv(:slu):b") ]/n}’@jra A

* W uk) v Vp
hit) LA iw\,)omjée,’

The Sk T@S/DDMQ—
j?tj = h(E) * wlt)

9}: -Tj' e (58%}2;(” L2 hon Cees el
o
s = [ pE ur- 4=

25,
- S0 ﬂj' h(z)dz

¥ Iy b Sysem B emgad
- &
SUTJIZJ MC‘C)OYZ'
' 2

(9/ The unib 5\'%9 ~Yz5/90)u&'@t' xR
Conbinwows  Tiwme |7 ggs}am Ly ThCa
Xunn'}rg fh\hﬁm( O} ks ivm?uubc?_
KZSZ’OOVLS )

9\”0\10; \ ”:j - e
Sustery Ly Stab \ o
bo\ji&ic} 5@? FWO(AMQQ__& o bowded P,

el

Ve \Lj



i X Thee BIBO 5}“)9;);}& o an LTI

b cbp,}‘azrm;"uzp ﬁom

SC‘J/S)BM Com be czeesi

Its imj’)ub& ng/)omcz,,

X Foy T LTI 581/8&:»« s be

B.I Ro S}‘ab\a_ ,‘\I}T& TVﬂ?)LLDAQ_ Yef/glpﬁmgge h[{?)
hMuwsk  be abSc\V_&ﬂJ ?n)‘ij_lD(Q :

jc (ba-)/ dt < 2.

—
O onsi®er a Skuble LTI sySlem chaades
by Aigfesential =juakions
&\ﬂ&) Sy 55 (:bJ — :aCCL’) F;VLGX IES

: Al
JW\«F\UM, X%fom&@_,
Awl> o5y (e) = 2 (&)
ab

— X (3
Sy + 596 T X ()

yo [ svs) = X (£
Hes) = Y |

—

X(e) | S5
The 'SMfWQJE;_ vegpovse Wit) = .J_"‘ Emﬂ

- \
WE) e T s TR




=2 Fivd Whetey the jo” OW{V?
WO, '\\mjmuo_ Yes pejie h(t)
ok,

. h -tlrc
) %&37%2 T e

Qi>\vH)'::<2f3M\

114 h ' -

({”) e E‘é“kuég)

W) hib) = e2F q(b__z)
O hEd) =1 6“"/"3@ w6

i lie 5Ejak'am B e BIRo
Slabla 3 Ts " Ipnlse msponse
be o\bso)u}dg Tn)ﬁjmbl‘a -

e

) h®) ¢ <

~)

ave Stable or

up



j‘maﬁmaj mjooma Oj(ﬂ;m, Sg/S}zm,
Y(w) — F. T o) o/p S?qu) tjCQ
KCW) e /¢ /P/}D & —'—ZC!Q |
% Trong‘:ar Sy n &ﬂd“;ncz_c) aé e |
YQ&Z{‘O ooy el [ jov\'%’l\ﬁ" \“rmjoaw oF e
Plp s jm gowtesr » eF TR
PARS y . |
X HF Vpx(® 3 dwn TW\}FMAQ_ g[«l
Alwy- = 1 b et
iR T e
‘ F—\EH(@] ™ \r)(ﬁ) L3 C@MQA TMjDMLQ_
S%Fevu@ oFr ! Sd%th
B = \Héw)} | m)
| HCw) ——.—maﬁn?%w&a yEgponse.
[y, ypheer WSS
(D = Py (D ) Pl gy

Be(®) — yem) Pary oF Hw)
By Cw) ’—-—ivw?)imj Py Of B (=5






\ ﬂ& o/;: > Umbswndla d

T Gatem U unatable

2- Find e Lgyﬂg yespovue  Jfor 91V
]h‘k ) \ALQQ Yor
) ‘«\ OV @
N, W) - L= ulk )
W) W) = L\CL+3)— e A= 5 )

W he = o u(,lr)
W by = &8 L{CL—) el — f h(2AT

oa

—_:J z;so\z

I
T

[ s = Bl 2y, 0
4t

® ) = w(less) —u (=)




L DG

=i
ik b
vl E"CJ—JL e Etj =

= ¥ 3 —& +5
= O
s(v) =5

b 3
@D%g}:éﬁi%@

—0
L\'C

i JE o w)aT

—




\ -4k
) = -)bf e” Tu k) -—%/'Lru(é).

(_én\fo\\ldcfon j,,)]jaﬁxa) P

% Convelwom ’ a Wallenakical af'@b’ abiop,

ohich i us=d o express e D OfP

D’zlal“?orw%\;}o @j— an  L71 Sd/l}zws,
X covrelakbon U a mqwmai—?cq) & /pam};%
N S\‘m;\a\( \70 (,OT)VO)ULJ.‘FOV)_
X T:j Peg S
| CTOSS Corrzloiom
o . oulko ¢ oyve\akiop
X when one S\‘j/m, 3 corre ladk=a Wit

amoThex 5)"3%1) & form Hhird Qj"/m; I
callel Evoss (or yelalion | \
% When < S f\gmal e corelaked 0th

?}:gz,lj e Jorm omotles Sm\a’wﬂ’ T el o)
auto Covrelakion . | |
Ahj oy by \romd Q?/vwl\ x (F) e be.

Yz vezenled A8 5
P | 2 () ”:j 2 () SCL-.-“CD AT .

— |
BCE) — H r_x(tﬂ

)

!




LN ‘C S
CYCE) = H[fx(c) g(.L_@c\ﬂ i
T

For Lhe—y Msﬁ’zm
o fi(z) H[g (- d=
T
N X* Ir e legpovse. oy é%ré’bam GQMQ/{E
)hbljv«ha S(E) s h () it Sace
oF o Sphem B G delaged infulie |

2
BB, ) = H[Oc(t,_@]
307) = joﬂctj % CL‘,T-D c@C
—
% For

) e Trvarian- Sd/iﬂ‘am , Wz O/p
dwe- 5 Tnpuk A\a% byt secand U
@ﬁw:d E W= o)p CQQ_LQ%Q\ by T Sex

o b(t‘, z) — Wil el

- «

gC/L/) ::JD@C‘C) bt —<) d =

= o0

YLD 2 omx ) A h(E)



aeperive, o Convolukien Integral -
i : B
Comm \,\\% 50}321@ e : i
W t h(E) & hele) <com necled V7 |
Sezies. ’ Yy
R yle) |

() —=f ) ‘—/\m_“—) |

hi ) x hatt) = L, (B0 * by (E)

M A bl = [ |, (2D ha(p-2)4T

5
tT=t o =4T =dAb

I = \:""'\,',

b gb‘rn(e,.k') ha (57D AL

p—

—

o T () (et

=Y
= ha (D % i (E)
Distribud-ve Dro)je_f l‘j L

= (O
() K L\m,(@ ‘*\""'(Qj % (R

(_?__ 5 [{;) )')_2(5
hie) * hall) ommecied i pavallel



1(9( i ‘n,&j‘—ﬁ\g—\
V. §o)

Y, ()

Yo lt)

Tle ol o
Tt \i
B P2 Sd%}-g_,m
=Y 1 = e (D) X IR U")
O/P o1 H,E (SQ,C,DMA 5513}23’2’)
W, (8D, = 2 (B) ¥ ho (&)
Yldi= Y () Yo (8
(D) % () 2 (OxhB)

F
T J AED ]rnO:—_C-) dqT +
—sl, e |

| \\ KC—C) V’:«L(t‘“_c)ﬁﬁc_
ol =

— L |
i}ﬂ > [ (6 +halt=D)

2 Yl

(=D = b (- —H»(T-x?)

heE)=hi (D )5 i
f—J (2 h(E-D) AZ. e

9o = () ¥ \”CL—D



e —

T T3 hwo Systems 75 connecred
Povallal  thun T “\W\fwup._ o} tha SYSrem
bo W ijp sigeal (D G equal b
e  Sum of the two iwu?v\ho_ §esponEE

Rss0Cials v proparty -

&CL’) X \’11658 Xl &= > (t) %[hfj%

,/]'_é/\_ Ve covzsider Yo ConBpueus Hms
L-7a 85/51’?@/\/1/5 u2) +h TW\f“h% hilt) C’W‘&‘Bl&)

Conneclred w $2% Teg 2. \@
2>
7 (t) *ﬁ——%@——@ = 2()—=p s

E TOOY - Ve

e ofp & T 1T Im
Gy = 2D & mD

o,
= [x(<) by (t-T2 4T
—20)

T\’\fL D)P o ]@ 2"9\ Sﬁ/shg—m
Yo (¥ = Y, (8D % ha (D

?J'{J Y, (k) ha(t-K)ak

— ‘



B R o AN ) |
Y () ”j [j z () l’n(k—ﬁ@ 4 b,ié’:-
Y oy

K ‘
5(1'):___j¢’ Jx(z) h,(k.-:c) h;%’-'@ Iy
— 2,
<K h-‘C) — (5’
°\1§ :&k'
= J iCt)’L 5 %](E;) hz(ln._(L-
— —od

— 3 2(<) h(t—-7) AT
e ‘
ey /
\»}\Ou—“@ '}fh.&) %z@-—)%j AL

Y= XD ¥ h (D
o (1) =*® x (hd b )




\ o f‘ﬂ\/("l\f\lim) \/\A"i \\n ih\}')ulw /)/.4”,7)]2:\“/(%_
xl) — S —4¢)
Sy = ) H §(E) =X (B

Preat -

Y = =) * §(E)

s
:J 2{2) ¢ [Li-fe) &
—
— :Z_CE)-
CD)’) VCJ) l&%fof’) Wwith, & ‘QP Xz&}blﬂ-&@ j‘_-

conpveluloen 6F & vt 5@ S)ﬁ'ma) L"”"@
CM\NFM&.zagmue %ZTW”b '

L
Y (e '*—“’-”Ct') X uCe) ;_—j AT,

ot
Pﬁooj ~ |
L0y )i d (b () u (60
U= j Az
—od |
\A@—Z)_f]‘jmf>o
) S 1(7:) 5\1
— X/




G;‘.EOLF\W; C.q\ ve )”"OCY P'KOCQ_&,UJQ,

hﬁ Fﬂhjoz m  Convelubion -

s y\o\- I c(},iw..w C\‘W.q\ % (o) O""A. ,
"\m\oma WD by veplacing b by Slucm |
\[C\ﬁo\\v\czz
2. oblain bl =T by Jolding hed
© Obowr T=0 M }.Otj Sl’)\j’ﬁfﬁ Ej F e L |
o s ‘WT)’\J S\\afvm) () ) Tmfﬂxa K@Mﬁf
h(t— £ e \ eqrale OV Haa U\fz”l”‘ﬁ‘éfé
avexy s =~ bleii \L,)C{) .
/T{A\S@/ IV I ot I gueh Thal
% Fn o (2ed Y hle—T7) chamges
cledade yoo =
5 - R@FZ_GJ}‘ Sf‘zzo h B = d\orfcdﬂ ?)7}23\514,
¥ Find I Convolul-ion
[\)DCCE) = W(t)

S ey L
x(—a . \r\(%)/\ w(e) [a] >o

~ V(=%
\L ’ ' \‘
ho b S .

A

o sl and b




‘ L
/{\/»)[ T 2 r (z:_) o 1-7[ - -—-ZD |

i ‘k.- ' vz V)Ol’ o VG,,')W‘% ,)

—— &W..__f.%‘

-y

¢ &,o

. <
. tj(l) — JI C’C) L, [L' .:C;)

—
— 0
For >o
, =
() hit-o) = e o<T<L
A (e
-\; T ﬁt'
©) - ', !
o
— ,je, e O\T—;
S
e o 2 J U[Q{\




oF = (B ownd ')\f\Qﬁ)f

2 Fivd Yke convolubion
| () = u(t—*rD '
h(t) = M(L'*-BJ

() h
T u (3D
——_‘\:——‘ ; 7D 3 i>
ZAS The- S;Z'V\AD-A :z’ﬂr) M h(k_t) on T  ¥
e Some axisd. The Sl‘ﬁ/r/m) (=2 ' obaird
by  golding sigaal n(e) edod AR
Then gt shighng (=) "
AN\
Gk ol

Lol oo ag

e
S8, o] | [ j
g A=, =SB Ak srerlap == 03~ |
D) omd (b B Z=e
% 1 :,) '}’C&'J =O‘i)..(f\/0w Sl’ﬁd‘} 9@
e | i Sgal b-2)
=== i y 'Tl/)?s c:b;?:b//?a.f: -
: = — W Showy &y |
oy Eé -3 Ghodad A |

D = | (D b(e=D dz,

3






@ Ba wg)

conBimous Boe. convelulipy,
anﬁnﬂ 5$bh))@%mue ?T’ﬁls%ﬁhm7
& unir S)’QF (5,“043,&) ﬁ;yeh Hes 'imlpuhe, '(@;DD,
e =% e-vpa w(e)

o) - |
x(b) = MC{') o
. o x '
h{® e WD g

Y — =0 A B
= [y -0 &=
KBl

S SRR
rom——

g i LB %
gy 5 W (=) BJ—:Q, u[Ln:z;);:
—adis = AP e 1! 4
Wit) =1, T>o wle—<)"= 1 por |
k>tg
e ' tg/l_ QPZ
s — LR, . .
) - E ey
e
= R _ @:ng/— ;[Q’ 2
J— 4 L
s O’._..L’}j_ e_'C—R/__] =
o)




|

PR Y o, w(

Tho WP S ‘
@\’)0‘73 Q& - (Saérgm are_ degcribed b\lj
20D b b gy amd (R = w (=D
= vValwalys (e o}? M?Yg ¢ envolnEion
2. = &5 wld
h(e) = wu(t —:D_
B .
; ]a o 23T uL-z:3 u(L—-t N AT
g
w(=) = 1| = T >0
R el e
w(emTm) =) e 3ok

_:c_w-\) |y 00



[P—BT— y
_3(L—-)

o —=3kLX3
— & —h

@ The &V \ x Ck) " CL -2) ’—N
jzg\ )ﬁ\r\fc' om  ATT 536\1“)
| “(%fo‘f‘é@/ i) =e0 2

O/P D”%FOMQ”
() = LLU "'—”D -
n) = eF uld
.\jCk) = 2 (k) * \”KO
2 waé—c> th._-"CDA

=

af bk

_ak u(@ D ezrmin-a—




@ P e convolubier of T = g
:M\ Wl Soana ) |
O lY‘ﬁ g\a e
O =, =< D,
X, (B = o~ ult)

(® z, (> =t v W=t W (8

o</ !
® = NE EXD */‘j % () o, (-9 AT
| =l

S
”:fc (= (e~ WO
©

u (-0 ="

=
— (——'CDA('C_
thk

- tZ‘L——" ’C,3 :
T 2 ID
. bs _.-53
2—3(:3_3 3 3







ri 7 ; o
D j—j‘ﬁ?}’ entia| aq MQ‘)\OM;"’ f-\*L

SPP
X AT 8ysten 1 medeVed B +
OQ‘j‘)CQ_UZCLﬂ\‘)\d\ eé’vaul“?ovn ” & cean oz ﬁfg}”zgm@

A2

N K WA K L
o= at Kk =0 At—
e - o/p z@g};ama, oy M= %ﬁ}am
e G el S iz M50
N ey Olf&_@‘( ) e a'\\‘fg”@’fzﬁ)’ﬁq)
671 a)

“m}: . n
LA v Ayewnl F Roart R,
Wt—
£V J
[ 96\
opPly  KVI— -
(B = R g0 2D L fyg
TR
l B . ,b‘ —— — . =)




e T S —

\ v’ ) s mh(tpm ‘rf/))

ﬁ\ PC (\)’nmujin) oY \c,

(R [
R (\\) (1) 1 A\ Y
Ak . T 4 1«/ NS‘)[H )
-0
J_ & YO AR o\ ) (D) =7 4D,
G\’CV O‘lf }-é Jj

N= 2
* Jhe azy\,o_zra) j’ozf’m oF N th a@"cﬁa.’o"

Alifferentia) eqh v Fiver by

N
a, (b

4¥ BSTLE At
30,40 = by =D )
A b’“"'c?:"(’:

TE andSks Dj— e M Sl }; d WZE)
Co )%/?wan » e v hew

D Wakova)  Yesponse_(zew i/p s
W) Joross}  BegpIe zem stk i
TO)’a\ Y@K/WV’—W- = NC&U\‘M'JI &’BA/UWQ %jég’dx))




é’% The  nalwal egpone of JiE
Comnm be O}D)‘tﬁ?’lﬁA bd ™ ?r;';)f-i‘a)
While co) Qu&a,%)\vg Te b’}a}l)\a’a.) =L /wyd?-
98‘5’{?.\»17 o/p[ Y \\/P L2 ade  —==27C .

X ° . DPferenkial egns b e R
f/)omoaamow 67‘/“11"\‘3”/‘ Lz
AV YLD o+ ITIE g, s
T o A e
: —+ Qp = O
AN :} | .
The Solubon w T wwmoa,amoug 2n Y
e . Jorm At p ]
Yy L)==5 e
a\j)‘)[k) B RQ,MT
Al
2yy,(E) Ak
M); & AT
A5
)
Nt' E
-d 9! ) F = QXN.@A\TH

AN




N SubsHlul; % Yhege \/a&xw/g W) =)

C)\N Q_)\\‘.—)— a c ) nv—) _e’)\E_’)_ =K

N
At
N CAQ)\%-;— a2l =0

c,@/\\" [//\N'_)_ qN_'_)/\W#)\-)—’ --.a,}\ —-}-03:{‘/

ch\;ékzh S O




@ A LTT i sdﬁ}fem ¥ 3’”\/@” bj /'--
7Y 5 Ay 5 yp) = A= ()

. AL ACE"
\0)7\&" 2() = Q,.—.LH" uift
Fird 1D Nalura)l  yzzg)povie- ot =
Qa&)ﬁm Jor Jeitial 3(0+) = D
& 5CDT> — 0

A At
L\\) Fore= S%Fome_ éjﬁ; %5}%

'\> )@\-a\ Y%}DOM?_
) ?
K —H——\ﬁvmoa WM’U_‘)’% |
‘& The V\omoa,z,nou QéIM}ﬂCﬂ C=h)

be ohmined by Sqvabing Ty B =
1

A%y (©) 2
" L "g\?‘ "”3:)“-') =0 1
e L
A &
Q\'\“D ()\——-3) = is —
Mg P == i

: | B
ol i
Y = ¢, ke, (@

v”..‘fmfl::o AEled)i= ey ,,_@

T




|

- = prENTy
\v T =yen belbina =, Sl
e %,

-
Cm‘_ﬁ/"_@ s B geF ¢, =)e
ar |
Fovy t =0
&7htk—> — SC‘——_C"Q_
=

Yot = = &y(o") _
At
IC,%Qx—;:Z_
3¢, — & =0
o,
2

V() = e+ e




Yy () = ¢ e,l:
\ &=

UFU') — 3 a—‘q’b
& |
3 o
= c (-4) < ,
A% 3V I
F ;
e l:- i
qx* o p‘
C | S
b € gach)cf\—’—”5C@_l’bE
g
\Le e s f
S %C,efwk e e
.——Bcetﬁ
|~ —-1+L-
Cr/& L}e—%e—%
_722/’%
C = TS
° Py ,,
Yol = =2 i
o)

Yy =
9 ). = Hh@-’) +5?C%)



\ owney \”:ﬁc‘\.vm S‘c S \ffﬂ%@_&
Y S4S Yz vy
S en

Considesr om LTI *55'5)’2 m CQMCB’;}’@/’%

1)\\] PFE A;j}e\gn Fa) &2-7\'LDLHDI’7

N »
= a, ATy Mo A% W)
el — == 2. K 1<

{;;;D ak_?( K=0
gﬁ \M,nﬁ &’iyjigmn}—b\km Vb"ofe'a:}})
N K .
WO w) = <= b U"") /‘(b
g’:\&) g Moty
= ¥ e R
il e Y62) %fé,—ig"i
X9 AW

b Gl a
HC\o) v A Hmjﬁz A“W\AC)"bﬁ e



| e MASY)H'V\CQQ Y"”’gfbmé o ifjl{ﬂQGD ‘
\“(LO)\ - - s
N B 0T )
)—L\cz, -f\/\a,ae_. }(%[)on&l \E &Q’ﬁrusz a2y
=N
qu)é_?f\"‘"\@g %d—&e’a}\/\_@ﬂ&t{ %}w@yu?i}

K D) Apgeos On Valwes gof
2 on a  ¢entinuy of W~
O 2, a0 s | e |
¥ Tho,maﬂm}mﬂ_o_ fesponze: \H(W)) £ o erey
j“wnt'_—\ﬁ‘on oF oo omA deﬁme}‘n‘c‘;z)” aboul- T
X The :\9]/\6”2* Ve PON2 - ) L an &)

|
¢

Frmbon o s omd anbisy wmehrica | ctbord T
(D B frs Aferential Sane Jor M= Sy
\owing w@mg_ wedponse h(t) ;:E&_,_-—Sﬁ_ agﬁ
h (¥ *:{'8 a5 s g 26wy P

e 8_ 1]

I

; I' Rj s j;;;_
G Q)wh?’) (jm+9_)




WD = - sjeyh =07

Q@>ﬂ+50@)4*
y(u‘ﬂ api Jw
x(usﬂ o Qw ,arE)mH,

o )+ 50 Y00 L o) = jw k09

'\’Akw\%, Yaverse: N
‘0\1559 ‘ &3&—) +L),(w)'__ 3 > (¥)
Ay e e i At
@ FW& T ﬁujj‘szcmha\ éﬁ,h Jor ha, $ﬁ£l’lm

M“ﬁ \V\Mfuha_, y@gjom‘é, u(é&) L }@

| h(%) =l —
{ QK\Y_\a [.;BY) QJ'HG 8,
dwﬁ' \73»9*3@’2
}3/5'}'2_ /J/\/o gl

Qo»r\) uvo«—@ |

P

p—

'@S) g 23w T2

Lol
b u;m)z.aysjvo—} 0%
—— X@D : =




() 2y (w) <~} 3()w) yw) Hk & Yw) = Ay

TC\K‘“B \Y)vn.xsz— T

4""%{3 " 35\1/_59 Ayl = *©
3, T b 4 //; _ 0/79 oj a CLGLJM} it 3 3 sﬂwg)j%
are. Tgalacy \od Moo o\jjﬂzn},q) Qﬁh

V), F'HA ]tl I v\jga_ seg pont of Hi

Sﬁsl"zm Mf )D

1) What G U Kgg})é)’@a«q‘ Y -Sy<len,
\3‘%[{7) _Q_.BEMG:) |

0\2‘3(}) :

= by Ck)

s e | ey == )
Talke FT: on LO'Hn S!OQG/& )

Gy + L (jw Y08) +% YD) = X6
(w) [@w) = ACJ"DJ ~+%j “w)







= UV 20 = oy

X(w) =_]
Je

B> = e

) sz)@ VER)
Y05) = Ww) x ()

C— '

Qi (oD (o1
M‘mﬁ Poxtial  frachon e FW i
) A b 8 ‘\’*.\C—

Jorz  Jetrg  gerd

A E

—— e —

Qm*B) (JW'?’L\D 3\,\);—_——'9—

B Sicre (oo, Sk
o) (20 BT (Gord(

— 6—3—}-9-) (._.g-)—h) s

B = —|




Qerd3nre) [jo=y
oA '
(942D (5o —413)

— |
S5t e ik
IR ) . JWT
O e

Jmﬁ%

R " [ —3F -

. _f_.}z’ Qf%u(@

| (D Fid fim Jeag. Tesforue, o4 fn Re
w. Qﬁjﬂ ' gﬁwna.ﬂ&‘ﬂa mﬁﬁﬁéhcwq
” F Vj; Mfom,w_ For Re=) pEind o

| [? e yespoyee oF WE doayit

| Hﬁ R N
: 2 o) L Jg%)
J) L | \‘/

I
I

N




}'_\» —??H??Pﬁ)r\% Kvi Yol Ioolp
() = RUD L Jito

Yy =k Jiw) A

s
YaK\hZL FT on both ‘SZ&M -

Abo Ve wa o | ‘
67
x (W) = R TD +

xbﬂ) IC‘D) Y/R%/mcjf*——“@

T Cw)

{d |
| v gl ,_l___ Tlw )0l Ay
>/C\D> = Te J‘i o
/;/?@" T0),, /@
T T
b)) —= yCWL) . I()é -
' WD) | e
. T
T8 LR+W¢
v o
¥
JrRwe + )
(e \J‘M
F(0) = L
> |—\—ij¢

I



i g RCDWﬂ%;gx

_%@)b i

\
‘R; PR

b = B

|
| b o K greqeny sesponse oy RUT/Y
{ Shoon - W PN

«. )
{ | ,\\,L Ly

A?)))b”\% KyL
x&) — R Ett) o
| dt

& fe Lep

)f&) jih oh(t—)

ak
la)ilhg( =N \—-ij—cym on bo’Hﬂ Skpﬂd

x(0) = RIC) 4 L (j) T
= TCw) ER + L Q“’)j

YD = () T

yay _ k(G0 F0D

e

X(w)  HOLR+L ()

#w) =







@/ A Yte) - & A g & Az P
Akb? . Y ___Zj ) . + 2
| at E
\':}\'\A e 36’5‘?—‘”‘ } rowmdfes j'?? y S X'Zﬁ%
yespons e A \mxz_mhg espense. .

A2y

ﬁ—C\JCE) '
— A3 oy o d i

Take (FT7L6R Both <aMos .

(3w ™ ?ZU*D +Q'\/o) }/(Lo) <0 )
( Jwo XK@Y 4 & x (1)
76 i@my\"kj"o *_‘gj = x(w)&]‘w;z;i

1

\

MW = Yt Jywto.
Tt R el P



@ T he '\\/P P | D/F Y2 3’2\619(0-()2 "ij WL{,——
&E\*S"e_xzﬂXh) @;n.

i
‘ Ay (&)
j Jo A\‘j &) +<3 j(D - _9_)(.[(:‘)

At> At
Fivd ?hwwma wesporde of o <Yk,
o FT on Bobh  o1dox

Qw)'z )’-C“O) -}~ LQDD) y[w) —}-%y(w)—_:zx(roﬁf
'YCw)LU@Z+ LW _1_8:7 = 2 x(w) |

;ﬁ”“’) bl Lo 1 5 A
o . = £ b
)C ) U ) -——}—EU )-—-}-—8’ 214 24
o = 20= =

D) Q\o +2) (j w?i@ ;1

ﬁz@m 5 Jw%&>

Jrwot /.
Jw'ﬂ’r \ [0=—2 3 573

. 49

i
hi‘w \A:\/ﬁ/ T‘B” 7_7

— )

—




JwT 2 — =
Jwt s
HC\D) — \ |
jvo+2__ R e
O~ r )
/ ]‘)(Vr“ 2| Sl — @h%u@)

| ~®W>‘l y(w) + 2 (W) y(w) A D—}[co):
x(@

W@[ﬁ@a«@@+£}:ﬂ@



 am—— e S S b T R S

H(w) = )19 \
\ X([J) Ow)L'—)‘ngw) _?_Q__
{’ W= __
@“w-pl)QVO%P—)
| y
— A
\ 3 =
JLO-{—) JUO+‘9’ ’
A= | S
I Jw=- ¥ JMJJ+
==t ) —25]

X2




>

~ () A skbl T syshkw B Chavathoie

~ vwpulse
Y 2 5 ‘Fﬁ‘— Y\A We )
\93 A]g—jfzfzn \"\0{\ 20‘ \/\Q}\ OYV) ;’)OMQ’ }r‘ﬂ YV‘-);
o SR U LR B DD ()

k> 2 At
; 4 2x(F) &

(w* ytw) (e YR 3 Y1) =

Jw x(w)+axlw)

y@UU %Aw)—%j g [0+

ZC‘D) - Jw 2

%Cw> | QUD)Q‘-J(-H/\]VO%S 5z
X3 1+3
3W+2—
v//‘\_
Qw%\>ﬁw_\_3)
2 JLO

Qw—t\) C_J"w,e-:p QM’{)(JE\W’Q)

N T
<(J wal) (4§ uo+3)> éﬁ-ﬂ)@w

‘\
<J\A)-¥\ e JL0+3> Jw<Qwﬁ—\) ﬁ

- 4l







~~ ge 7 3 E
= /lEZQ' (e *—}SLQ— M“j- |

Fétjvlam l’?rw jorm w am&ﬂ/ﬁfé of C1

A

_HyBlem

: oLOJ‘ wa COM}&0.0’ a LT Sdfg}:ém MJ\F{,_%
1/ = (D o\ ofp YU by o c&?ﬁ,ﬂnh}e} f

Ton LK
S B398 -2 aM N '
Soe TN Aif’?‘ 4 - —-asY()
et <M:.CC[— " i
o M>~+ st A - (&) S
i il | . Ak . a%w} i 2(t)
LB = o?tsﬁf) Wl Ay |
:CCD'—) =2 C& 95(0") : | C$\TN~—)
i Tl d MLyl
Aol (e
PPI4g  FoplePie howsporm on kot

&)\
N
Ao S5 X (D ¥ 9, SN”\;/(SJ Qe YIS

= bm SM XCS) by M7 wps) o

Lo xi(S)
T o



l

\/(S)[ q” h—q[\/,_ g L ’MQJ o~ ﬂ

g M ’0 ¢ ;y ﬂ
A/‘)LL,M oM gt q,

: e
T [ WL (Ehk 2Vl

(
7<( ) Q'\j qr\/ ,.._\ qh/ ’ ("'N"') ), N

HES) — \"'60\/\/‘13__)"(&2{ L CC’?") fSW}VV” 1.
\/CSB — \c\f) alo. YWJO”"” o) Yo 4/[
= 7

/r /)4
X( Q) /r /7 //
o\% M ~—— 5508 c;:-) 7’1707- e )’)\amq -
b N R (o)) ( -7 {55

W @—— F)) (“S" F’”’) e "(S“l’é

K — Yoz hinw bex
= Z .- Zm Q¥ == ¥ES @‘ }hE J%}?”ﬂ

\9,')92//33 ¢ FOLO—Q of Jic »




WF o = )75\17_ =30 Aj\aﬁram e j_OI w

\”UOVMJL@‘ Jv S 2
\\) HLSD — s
S%3 48413
D wesy o P

- 22488 5 2 9
D %) = sy ( )<S+)

N 2. h‘b_‘— bl—-l_',m
= STther 2 i
- —
— NY = © Eol_w ;
SxY>2 =0 DT = o
A _—2_] | g 2y 4812, =0
ST =TT < §
"T\vuz_ ?o\,w& XY 2 a,Q- -—'Ll;’i‘_ F’_—_\E_—J,}KIZ
. e s s 8
—-Q-—FSJ 9-(.‘)
2
2 -3 oy r A
o =N //
| . 5
The =czes B at — <
NS AN  Splane = ’;}—-i —30
1 — = :; el 8L
) T |
\ S ;
o . o Shet s .
e |
:g o } 3 ——Qi?d
| i
y —— T




I




, bo%b S/
\la ke Lc\r\c\c.;_ Jyonisfe W on
YD = el
S+ S+ 4
Lol 2 =3 “
(s%3) ((s+%)
\
(8) =
M T (51
\
H{D = >’[s)ﬁ - ’g:éj T

Py

P T

W) “ (s ()
\:‘(\A .’W@, 545z v ffa@jzb’ Fn o
Ab‘?@fanﬁa\ ean > | o
Ay 4 5 AN gy ey =2,
(D _,,37; —J., = (1 'XF;D

| o
o~ K, 17 . .
V- d )00 g g9 &?g%+55\3£&)_ + 7y =
A e

eac),




‘_\%

———

.,r NOJESETTER i A9 57

Taka LT on LO'}_]" —Q\CQL

Sly(s) Ay 5 S y{f.;) -+la)f[s) = 5'9(597

5 xls)

LS PACS I i

XA s ¢ 52—}53_}17\

W asyw + 397 e
| * SSE 2
43 Wi o o 7 9D

TESLL S A
<= cPt
& yla
28 + 2 PLOIENS y@ﬁ-w@%
=4 $Tx(5) F 8 X (Y37

LN A
. JX\SDS +S+7j

‘7"71[@

xCS
s34 3 Sl+§g+7

\1 .




[ -
@ SO\V& ﬁ‘ " \-233@ Akﬂ‘z{@nh a) 6¢]Y)

B
€

,_96
O\—E—\%z by —+ ;;J ye) b= = 2N
Y=o e
&\81\’) s \j&) N bJ ‘j(b
A .
| Oj\r TS ) bo*H” =t
o K ing
| K 2
| 5
. S‘7ICS> —+{9>/CS> -+ }; S—;—g
, '\/(SDESHJ +%3-—;/\$+3
| .
() f btk M
b4 o 3 5
Ve L . 2 4
G+5) (S'L—}Ls 45) x5 HE
b g
(83 Qsar\) (s=5)
TO\K‘Ny‘j PO“’HQ\ —}rqa¥ion
&
(s ::(_,,_____\ -
7/ ) 3 (SJr BN T







N

Vit Y, Am‘ﬁ/ﬁ)ﬂfs o+ AECW@QE, T )rme_ \\/,\
- \ \ '
Pase Signa) < )

Fouryiex \mjmm 6F pieerels

- : Tine Sials
= FYYO}D ?_'K\‘y&g O\j‘ DT ;:T

= = }'B’OW\-&j@&m

gcwv\\)\nr\ﬂ, 04 Continwows Time Sl\gﬂm&

~

X Prrex W\‘avxﬁ e S?g"“‘\ 1 OQQJMQJ
Ak discrdes  Wokmbs oF  FHwe -

R Time WYerVal belpeon ha SUCCopdig.
W\mﬂ, \\V\/S\‘ovvn\t& \_2:\ “@M Sawvtf’)‘r‘g,
Pericd ) scmwr\wﬁ Infena)

X S)(O\moﬁmj rale ¢ ]
SML]D\Ma PU’"QS?\

Sa/wq;\m/or CFheowem -

A conBinwous e S/{"7fm)

< “\’aﬂ be C"“&f(‘b\"’*\n Xef?‘fam%eg) Vs 5440,)\:,5

S

a"")\ Xao\/aarek)\ back

T e sompling freg. |

't



B Js ]
. el sy
jsm _.W?ﬁ\'ﬂvwﬂ j'fw/
] % Hhsorer = /%\'5 O
:C(k) 15(9
/ i ’3(@;%/ 1A
O \/ >(7 51 \
C,onﬁnqim/s ();\%) v /§T5(D
B X

| ¥ v o t
¥ ot x(® b The Cpn\fnkow bemal
Bt wiges W”'W>ﬂav¢m%mmahWMﬁ§
(e 3
R .= B

T, (V) = &= st —ns)

h= -

% xs(lf) — é’i xChTs)'g<k‘—h'Ts>

N=—s0




X The e%fov\g_nh‘a\ Jorm O] FT o g Ts(V)

ol o
STs (k) = = 8((;——:’)75):5_ CneJn it

h == h=—&
’1/5/9
o J S0 eIt Ak
)s
.—'T%
S
L JY\‘IOS{"

oXJ JY)VOSL'
— _) < e
_ Ts n=—=0
\&BIg T o g
A, JnWSL‘
XS(EO = < :Z(n’rs> h &
n =— T
Takig £ on both eide
Jnvusk(
X (4) = _| §_0_G F1 LI(WS)Q J
T =eil]
e Lw\ b
o/ b h“’ t(j
Xs(w)ie= L. &b X (bW
Tes h= — </ ‘




oo

hjks — O/:tj‘g‘/:h%_f—.___‘,

Xs(+) = i

h~ ¢
= io_o mes> F:'—[g(g"hg
e 55
] —h1 i —)wt
F)ES(& h\s):J G (o ot gy
= ‘Q;:J s —JoTHrs




\

*o(¥) = 74,
<
_ ‘ é,__ ’x(n’l'b

X5 T e

)
d—srjﬂm s P
XY = A 2

2’.§m 6
)PZCDVQXQ_A :h@w)

(B ngx(&) by Yaking -

<) = TF T




_js = JYY) d‘hf) :1‘3
/ Jcnb‘/sig
Alising  com be cwicled by
)j_ Cfs >‘2:1er;.

NSC\\A.\\/S}‘ ?Yah é\/v\c\ I\

y— TN dntened >
\V

\’&gzla‘mj )

o =l
/) s

Dre 5« ok
(onkained n s OT%?M\

losk Mk Procees o Sa/ijo)fﬂdq : ﬂj
How ‘% climinade dm} j

¥ Vse JPF omd pass i Signal ()
T}::?— ‘: b@j—o-a’e_ smwf’)\?ng.’l\)/)fs H ey

\ cu Oj-f j‘b’ér7 Q/{‘ Jcs =j‘m : :, s 7)\)’//
ghycH\gj bowd )ik s 5)?444) 2 (t) |eme
a_/\/\/\?’) )“Y\_j,, i
jmeﬁ@w;(g Pler 0 Mol as Surlicliig

) o :
- prege] R2ng 5 \ey .




Reco ‘

M\TMSJO’);A"%:}) Viizjmls o SMVLP[M it

\ n e F']'_ T ! -

S o oA T oo Oix(at)
=z %(oh
\ I

Q—C}mfjtm i N=—2 2:}m> = 4”)7&&

J2

P “Tn zalhon
m TE} T2
2 5w S’ Zdm
L QY
2 |
= 2 oc(—5r ) 1— dm}(eb%m
T
23w B
St —J =0
) Q—TWLM
_ (20
o 2 Jrm %Emb-ijm "JQTM]
e~

-2 _'.
Paa B ™




e s

o U3

| o O;T syral .

Se Ve . & 67;2/1»’\9& :ﬁmw;@n

Tl ooy \rold "
X 22O

i

/)
K PineR



— _DTFT
DTFT o x(n) L &Qf’”-@? X

- .
FLxchﬂ = X(w) = & x(n) e yon

h=—=0

Anverse DTYTFT  of x(w) L &aj)'wd&a&

wn
M Aw

O _ v .
r £ [ ) = A\ x) e
Pref - Spectium 03 digerale Tine sipnl
KW = Xy () + )3 (9)
\g@\ ?:\‘l\“ ~\\/ a

" | ney Tt
\r\U’Lﬂ“\H\&g 5cm\—xum \2 CQ_Q_J_,,:;j;J_( kS

(W] _
F( = N 009 A (9)
\:5 ﬂg,j-)‘yuzg aA

F\/\a.sz, SFZ,C,\"*(V\YY\
Lol Xelw)
JLiml = eand L*xr(@

@ Fm—& e BTFPT 10F ) :8(“)
IG\) ':S(h)

< — )N
Silw) = g8 xh) e .
h=-20
o
n

() e_jwn
L, h
=%
ki ¥

—
——




< [X)
> Fd ke PTFT ¢ 2(n) =ul) !

ICh)-::V\(h)
— N .‘
X(wd = 20_0 z(n) @ :

h=—=0

B _jwn uwn) =(| n>o

— 2 w(h) e o h<o
N=-x

= 27 I
Nn=-—x éav‘: _L_
\ e [—a
| — e

@ Fird Yo DTFT o5 He= jw\\owirg Sﬁtmag
CI) x(n) = 2\/2’—)/3:}
Q‘)i[h) — 3“ M(n)
Q"D%Cn) = @'5—) " w(n) -+ Q_nu(_n—\) )
\
Q) 2 :%y u(n)
¥ 244 = n-3
| P TR D)
O = S Z Y2, =], 3j

X(w) = ix(n) 62."_3@”

N=—0



TTTMA A A A Chw ez XMoo Bl

20 3

— X (w) = ac(b)-\-oc(\)e +><(23 ‘5@ +163)z
_760) 5.
I(z):—\
X(8) = | + 8%, -2 x(3) = 3

— & 4 8 g

(D i W DTFT Fx(n) = -9 utn)+

~ 2" u (—‘”")
mz = @@s)h W)

| WO =)™ (-3
O)IOO=WQ;TNWQ-+2han—D

X =& ) €27

N=-<) T
“Jo
=< @‘5)“uch>—+9~n“C"h~@€
== o
—)
va‘)ﬂ 2_ o,
= 2_ Lo b) < Tt é——
li=io = N’
2 (3"
— é_ on, »O) '}_é_— A&
- =)W
_ | &‘@J
]&ogaJw \.._-32—\@:“'@
=1 \ Eh \
-0 *5° o)W a






R 2
o7 Vs for ~——s
R

— O Find e ™M
o y T ©F (n) =/
O\’\’\O\ YD)“ 3 ks ';FQC\W\M é/zjhh[b)

(\,S\> = C A
£ ML/} uin) e
= £ e
;) e
Al )

\ — )¢ (oswo +sinw)

\

—

| |~ Jy cos0 S
agmhnde o) SF@\WW, L2
xl0) = 2l
@aresy (3 sind)
L/)’SMLOB

l '.Q. -—\'/ [0321«15’ — le
\ I cos W~k sinT Ly

|




\ N gl

) - :
X

- \
\(\ .*—/ILT—COSUBT

— \

\JFSZK\ ——co;;;
AW )= -
\K\ w \15 G oS UL

B(__('@ ) 1’0\/\/\_\ Z’S?Y)MP—

)——\/D'@saﬁ—

W z x(u) - LZ(——(—“}

—T - b7 2
) 6~ %9 oy
2—
~ =3kt AT
o 2 f@@o
- 3k e
% o ‘g‘c’ “—'QE'E
WQ,_ -O°



~—
= 0

0

T

?DmFefHe,g oF DYET -

——

\ i“wn}:’) E{fj@rlﬁ =

F‘ET;O")J =X\Cw), FEI;,G)

8 = X, (W)

F [0\3(10'\)"\'\9 Tzé—h)j' = .Cl )()[LD) T LXZ(M}D




2. periodipity peperty

X ((w .\-zmr) — X (W)

+-o7 amn )\T))’Q‘ZZX 77

s = F Eoc waho)j

s YA f
— Z¥ 2 (nh-ny) e I
| sl |

]f?zfood— = -

n='k+hp ( )
% —-:jVO K +No

)
L
¢
-]
A
R
L
(©




AN R Tt
o Ffaf[\wmc:j S‘h;j}—?rg/ )',»zroFez/):\j
e (3 o Wb n:)

b (\/O '—'LO0>

) 7(”9} _ g (=W
\9‘0’003 7
o= FLC) o
— ﬁf I(“‘YD & 4 ()
n=— jwon ; x(n) &
= g 2 (n) = n=—=
n=-< = X@"&)

e
x
d
|
&



b, D\j—jre:(é_nh‘aﬁov) \,I, »n;;,/ j-f.z;r‘cQaMfr) i

F%Cn)} ;—X(WD "';
%E\nvf(n)] J /&C(“}j
F’Efooj—_—
FEJ&’S = X(w) = %ﬁf@ szwn
N=—)

Dijfesenbabing both sides wer b WS

4, L xew) =2 [ 2 sepm) @——jwﬂ



~

FE T, () X x,_(n)j — é E(”) % 'Izénj Z—jw
R N

M hrl\mo_ Conve | wbon Fmpe'ﬂl‘j oF DIFT

FC’CI(“)] = X\(\J’D

Flomey] = 60 v

.
FI i % ()] = X0 D xa 0

P%’oo 3= =

e
2 () % Xaln) = = o, (&) % (h—1)

R::—-/O

N

1l

-0
. —jwn)
</ o, _
=2 02 (0l Q}@
Tl K=—=¥

e = F ‘ o'a’cQ&'r o
n = ?+k‘ lﬂ\fér&v‘d’:ﬂ " HZZ Qummng,-on
= o
;_" o, (1K) < %Cw—@ e 3N
==, — el

s e, \
2 o P | & :
= 5 z() 277 |
=K = -/ - ij
pai—— 5—%|(k) e " P:—Qa f




F vc@*s@’ X, () X5 ()

[ . Fw’ac[mncj @hVole;&Eﬁh@ﬁT‘oi | i
FE%O X z;@j = X, (W) # X2 (WD

= m
%@@: _L___J X‘(@,>X2Cbt9'—-@c9&

n
=

?'Zrooc\. ‘-
| ") g -
i

Anter C.\/\ov\f‘fj\nj { oy OF Summaken
O i Y\\rzzﬂmg‘:\ o) €I
_ ; e 5

' ~h
\:\Ex’)@) QCQ'LY\B ~;_—- ‘ S "X\ OQ) ,ggﬂ(wf

Q-T h:'*’(/

— 1) ez

o iR
(M da .

) F[%@%” )2.\_)_5 X)(&> XQ_C\/O'—@>CQ@_.




; ‘Or(h) e o

== 2.

2 WW,h —)wn — ) WV ¢’
B~ A [ e+

I P .

N =<0 ==

X e o -jo+g)
— Ve X(n) ejéw " = xX(m)e »
g . n=— —

= (/XC‘wp—\%D“?’X(W”}'jQ‘j

U
9 PV seral; 6 Hudom.

———

]:[2' Ch)] = X(w)

E= <5 | 2 (n)| =




anb?fC\““'Zj\Pk\j fle ?
Om.)\ jn}aﬂ yaktion . \
2l }»o -
E = X e O
e - S < ¥ ) Ei X () J j
T
=_ m
s < (0) A ()

3 \x(\&) 7 dw

@ USm.j ﬁ- fDUOfJQﬂ-,% J’ PTFENL F)Yb? Tz
DTFT of He Jollowing-

O ()b A e
) Slim=a) __gCh+3>
(") O (—n)
W 13" ud
(W 2o = (h-1) *o¢(n)
| h—2
W xm) ,__(/,2' ! \u(h S

VSIY\a Thma 5)«,\3}“\? wao_ﬁ:‘

' —-_)OVGHo

=. < F %Cn?:)
—)2. & e [ uc@

= e




\ |
[L/Z)” u(n}j = 7\—: "

/2.

e} - G 5]

Q") X)) — SCh —3)——S<W+3>
VSfrqg Rywe 514{\-)-}1‘,[\3 P;yo))ﬂf}’j
F Eg(h_:;) _,' S(n +3>J = F [/SCY)——'.S}J r—FESG»9

— e 3“)'“} FY,SC“:)) B ngw

F]:S{E

—3)W J3Ww

= < g p—) -:l

—_—
—

—3)W { 3W-
O

— —25 Sin 2ukr

Q\.\) X(n) = \/L('-h)
Flue=m] = g[wm]
W=




e ————— ———— e

j

U) ) = n 3" wln ) ‘ |

Vsing i au»ye_m»,abon w ﬁ&j
&DWLO\\Y\ FDOFQH :j

F&h 3" u(n)]':_ J a [F(Jh!&(hﬂ

el J;i{ —Ju}—j

,—_-:)‘%}L e J
= % (-2 < C—J)j

| N

HS)‘ng A)‘jfﬁfan)-\‘ah\m w  The
jrﬁﬁ. ADW\G{)\Y) [)go)gay\:-n |
FEXG@: jcﬁ/k} X (165)
F[h xé" = —-i?: )(C‘AP)

d w2




\ e DCCn) ___;@2._2h+‘) =
Fle® —2r=6)] = Fl*=c) -4
- (_ ).nfxC"iJ'—%F[DC(*ﬂ

— o x(w) — &j d, x(w) 4xX(w)

== 7
XC“D"'%z -, —2, 3[1j

) )
A
From Parceval 's Peorvem,
o0 o -
— 0
%——&0(960)){ T S kx L\,J’)K A w—
N )
o~/ | 2
— M he —2

= -\ T DI | ()7
\DC (t)\ N —-}—):CCQ_—)

Ca

= (DT (-2 (2 +
\Q-
= A4 x) x4+



hz—:‘a\/u”}j
= bew) S
¢ (N =
h=—ot - {n fly(w“)J 10\“} = 9
—T
: L
e S \X(‘*@) du — 19
il
“xﬁﬂ)) Tqw = 2mX)9
N = 38))
3‘Fir\), | “

: - |
VSMﬁF | c_onvalw%for) PVOPQK\\& :
F [x,(n) * 12»_00)3 = X, (W) - )(2(“9“)

>/(u9> —~ 1 e . ;
—L = e



/I




¥ = - homs torm s & Fov\?@’j“"l N

}‘oo\ wes g Convert = c?‘,jfexznm, eﬁh

ks a).ﬂzf‘oﬁc 97”.

! '“I:\j]oa,x
= Y 2 Qp -
=2 _un) Yatem (0F) S Sidad)
ng—}‘rovw&joﬂn {
o, |
XLZ) = = < () =
h=--0
N <
: N=0
%.ﬁjla\a&jo” S N DTFT & =~
DIFT x L
<) . i
X(W}> = S % (n) @r—JVOV)
= —
=|(x(n)| = X("”> = T(n 2:”
): :] h,
Z B a Lowuf\tx \b\‘o’\cxbl.o_
— XQ/
s o S cj— a iyele



‘H\. = = (B y"”) éﬂwﬂ
h=-20

Fer e exislance o} = — lTevsform

HTL alove. Lo Wi pn shouw Cohvatfg/&
M) ¥ pumelr bz abxolu,Qz\\\j Dbl

Y
.2, I[h) X—-Y) < o
N=—=
Foy e DPTFT exist
: <
Lo i DCCYO L 20,
==

Roc —Regien of Ccon ver gante —

FOoT A ca?vw Sempenite.) e = - Frangeny
Waf not Co‘nvaﬁﬂ—.w el o Va&uzs o} =
cr e Set Gk Fo?n)% W Z—P}angb For vchich
X(=) con Vu’car% LS C,Q-M bj— paﬁ)‘on -
CO\’)VQ,*(gcY)U?— (RoC) QF sz.)

FUOEUH@S 6y RoC - |
o The ROC et xz@ v a m? or Aisk
ox e ovfjm-

\m 2.,.v\oww—, oy centre
A (\—‘\% RoC Commol onlai W"g f”u'
¥ Ty x( v Jim & Qusakion xfg%)—

Qided SeepnemCa ’Wexcjg}'ﬁf:g enhwe zf]’ll%




?@ .\,j' 2(n) 13 _—f—)r);b_ &MTG\}?)OY‘ QQ':HV QCQ_GCP

Sequence  flp Roc s enhvé == P

QKCQ—" }' . =)
X Iy x(m) W ;j{n‘)\z durakfon  hoo S;CQ‘MP

Sea‘\,u,-.nm_ feyy ko Roc B enhre Z-—FIGWLQ,
QKCQ—P\— =20 = = ok
X T 2(n) B inFimle Auyeben zﬂj’i I\Szcﬂu)
SQ&]M/"\C& Hlen the R B oxtexior o a |
Cigele ©F Yo Yous X

A Iy x0) G “\nﬁn\y\l durodion eyt schc:)l
S@@(womua Nen Roc B Inesor & & ciaela
Gy o oy ¥

Rg(z>
Roc - Enhre =

P\O\np_ Q,Ka:—)')}‘ ‘
IM(?-,Z;O
/\ j Z—F)awuz_
AN [T

T T\ e

poC “Bnhne
1 RDC"'\ZI<J;' zflmo extept 2= 6

)
nen Ceswal RoC '~

|




~

Two sides A:::")(Z)
oy

qQ Ce_
AxX(V) ' e |
| £ W I
2 ]/ l Re(=) \
\ (
T ]X \ \X‘\I > N Roca- Cnhre
A . s ertapt
ROC s = =0 OVV*AZ:’O

p

@ Brd e & amd z—}‘rmjoxm o4 j»o”ow‘wﬁ
L _
S&]‘Mu’\ @9:0)) :.23/ 2 -, ‘z%
@ % (n) :1)0/,3}5}# ‘
h
@ DKCY\) i gfl S/——Z, j @ICTW):QZ,\TQ?/I)
S5
@ QCCT\) ::E(\ 0, ngzLTj

d
. o2
Eexah ¢ d2) =2 0D 2
x() = ol
x2(2) =5 = N o .
’)CCZ) =5 =, Be[ls) = + x(D "i"f()"
Z (k) =4 27" 1 x (9 S _pzele) =

= |+ gz‘%—ffgz-fg,_}_#z—%

Roc - Enbrwe ‘Z_P)m Q)ccar)u at z=0o







|
r_, ND= = @ oxsvsd |,z 7

h=0
B(z): i > !
Roe. -- En\re. z~—/>)cwu_ UCP—FFZZO

@ @ n) — U(—Y\—s)

X(=D :é_o Tln) w0

h=—0
‘m L el
- S ;7> ~4 =32~ o%) 8 iz | D h/\
Tl ='1 o —2h=s0
O othexroice .
© -
XK= & o=
1.,
o \

Fid e - — evns jor 7 o, RO 2J”
Jollowing. 8igeals 5

(@) x(n) =a Ul
I B 2 = un-1)




o N<L o
</ -
A=) = 2 yn) =
N=—o0 .
% —n
Zan = < on
=& 2, g7 >
n n=
% (=)
= g {a=
n=€9

|}

= = roc |z| >a
R =
Which “nplice  thar The Roc U extes
‘76 M civelel 0t Yodlong. &

~
\ ,"
!




-\
= 2 T u(-n-

N ==

Y% —h
= -5 Gkhz_

h= -~

oy - N
= Ba =

n=1|

X/ 7 v\
:—2@\:’;

Ni=

W

17;,‘“ N

9
[
N

I

P

|
S




Delermne e Z- Fromg joum R&F Mw%

f*p\,a_ —ecw \ocebons OF )((Z)jOO/
o =) w4 ()7 U

X(z) = floo I/CQ/B)hu[h) " [ﬁ)‘z’)nufg

>

| 1 -
]—%32- ’ |—¥—//2—Z_
] 1/
— i
/ é_ ’%—é
Sl
— )
2—2/3 — l\
)
= gl )
, -3
p== e
\__,\_ =
oA =y







\.\
N s y e
)

& —h
NZ) = = e ) ==




'\.@ F)\WX Mz Donvohld-on of heo 327!%
2(hD) —;é\ ) v\j h(n)::gz,g_}

| 22D

/Q_./ > -
2| 272 22

h[h

\j[h): //'f/vﬁr//,)./zj

@ Determine fee convolubren ot JW

M) :22,—\,3,23 b(h):é\,~\,1,'j

2 ()
o ) 3 o
— 3 e
| 27 =17 o




| ® 5@\).—,_&3’%/ |L},s»,3j -
i h(h)zg\giiﬁ

= .
il —
Q C}/ 9_3 SQ/
f:‘ / / /

o ~

>
C C wial S0
[l =4

fj('?) — gq ) b+2¢\)c+2b+3q, _2“_3,39

>}

= R8,

FO=Ee0] 4 0T
@ Find e Z byawgiorm of (==

X (=) ==

AN
g.
2
&
S

h

=/

\
\be,

=]
|
o



~ 7

w .
= S (e)™ ~ )N —p
o =
r]:‘o e —
e
= 2 o oY BN ~F) o —WN: __p
2 =0 ‘}i —
n=0

= | =
/2_ Jﬁ_\_ 1
E 2‘—2@‘) —+ = Tz

- (-

— o
] &2. o o —}e )
> 2

D

|

Jl/O

——~‘Ze —Z-Q,JLO—}-\

,_% LZ Z. Cos W

— QZ CcoSwW -} \

X(D_ — Z COSW -1

ZZ_"‘QZCO&LQ _;] |

I




| ' Find e = -hangonm 2c(n’) —9)n oh uln)

i e —

[ T
{ W ‘7
X(=) = s (n) =
1! }’):-—'70
& —h
= sinwn u(n) =
N= —z0
< h
= = S&nwhn =
h=0
= e (2 J"On —c an —
h=0
~ ,
= Jwon -1 Y _jwh
2 < = L e,J =
2 Ih=0o i
h=0
Jvo i\ h o7 g n
) z@ _
h=p
A
= 1 | \
: ’ S
) | —ed0=! (=
= ‘ = —

= z2.(z_g 1) wZ-CZ—ejw)

' = AVO =i VO
[z (=-2




—jt |
I — B e
=) Q= oS )

0 -—;LD
. ZEA J

— _QZQOSLO -+ |

\ sl = Sinn*+
X(z) T

F.O,Of,ejb*@/g OF = — Fyowg jorm
ol

=c=® n Vfﬁ’“
_L’/LQL = ax,(® +bxa(=) ;1

| e
\Dmo Lrs = Zlq“\m)sr )9:':20’\)]







ZE’CC”""”?] =Z) )«(z) 4 =" §V_ﬂ x(-K)
k=1

zj)

cali memhj Q/_Lc.cdaon popey y -
z~[(dr\ :z:(n?] = m% (’a") ;:)((q Iz



N=-
— ;0_ 'ICn) Z._P)
P a~"
Y A5 @ -
— n
=%

Nolk -

ZETCY\)] '::x(z.)
x(-n)'= x )

Yz'ooj- - i

o4 2 )Z

ZE%C’”DD o » R
n=—-~

=—N W = Summation.

ot




— x(?)@?jY
= -l
— x (L x(i‘)

T e € X p OWSON P}ro\oajk‘j =

1




Mudﬂr})ﬂ,-m&;on tt, n (ov) ;Dgf@m::&m—mQ]!
F“’F i -
L[ h I‘(Y))J — ._.Z_ )([z_>

\Dyooj




' SODVO\ wien ‘Pm[’ff%} @) theorem -
ey - .
SETOE EHCPISPHOENCD

o/
Vo s T, (n) X x,(n) = =_ ,Oc](k) 951(””K>
g R=—x0
Pyood- -

Z—L-’HU‘) X ‘MQ_Q’\ﬁ = ;__ Ex,(n) ak‘{z(n):) Z_"”

h=-=0

o < P
— - E:c,(k) 959_(”"}_{ =

h::——vO K=t

15

oG nk)
= E)(K>Dcz<h’K>j S

hs-0 K777

j,n\'a{c\rwws3rx_2 Ho Dyo\,q,z{ oy cummahens -

] @ L
) = g_ ¢, () K = x(P) =
v, K== -
Y\"k;‘ o _
= g_ ) = T S () Z j
K =~ e



gl sn';Ha) \/ajvuz__ Theorem —~ ‘3;\
~

"Lk x("‘> = I‘(O) = LI XCZ:)

=2 6 =00

oG
X(Z) = g x(h> Z_h
n=0

— = =
= X0 txO =T, m)z

= ICO) -}—')CQ) +XCZ) .
= 2

It _ =

294X@>_i@>+0+o

\ o=, = Df(o)

Fi)’tﬂt\ VO&&AA.Q_ Thecre v -~

=[] =x(D = £ 2t =

n=0

— ):ECD —DCCOJZ- -—)—[’X(Q—) —x()\z=

+E(3)—-3CC23 _‘_\_,-‘j




- e e
Toxg
= Kb

> == [ED XD —=2%) = B0 —2s
T Age
<2
Peq2) A=+~
Z)—l;l (%%)@X(Z) —ZCCD == e C 00) % (‘ o) -
= o Cgo)

RS Lt [
" iﬂn) — :CCDG) - LZ —D X(Z-)

Z = |

L e e

(1) P e = homaform Of The Sequare
X (h) :Qh“LuCn—Q—J

X(n) — a"? u[n—l)

2(n) =a u() B gien by

X(z) = = ! Ro:lz) 4]
> _a
Mf"g | e Sh[ﬂ—?vg PTOFQJ\:*J
. Z[}’Cn-m)] == XCZ>

.—-—.Z

=z K




=L) =L e oy

(‘8;’3 e |Ime  ye-exsa) Fw)ozily

Z[u(—h}j - = Y’u(n)J

— '

Z__\ - 'RCC:’
2 ]_Z)\zm

k«s)v\g, Scaling Pm}?a%
Z'[U\r)n u(-—n)] o

Z[LLC~V\8 )Z‘DZ ':'—.—i/
T I-z),

\/S;Yﬁ J—-f\'\cz:zw)\)»& Pm}xj}}]




@ F’“‘;\ Dite Z - brems or m of X)) = huln)

{@ ZEM tnb] — l — -i
| i =)
\A/&ma mvﬂci););cqrm /DD'O}JQ()’;‘J |

=Love)) = —z2 3 [ =

= —= <‘a\-—\~\2§

= = Roc =) >|

@ F\V\A\ iv3 Z——\‘Yow\_{j—cfm oj— e §é71uuto\

X)) = q" oS8 % U (n)

— 2L

w:'ﬁ/ 2% — = cosw
D

ZECOS h; U\(n)j = -z COS/

Z9—2 Z cocTp 1]

— —

=%+ |

M)Yﬁ 8 caling poopes by




) =a sin wn ulh)

\ Sin uWr
Z)lsnnwn Dt(n?j == i 4

e ¢
MTV\?( Scalj_ng Fm)ae,zrkb S ety
A PPy DCCrL))j':‘ X‘[: Q! zj !
— Yian Sin-or \A("))j 5 a""z 3ih W

O =
aT=) “adlzme]

- |

!




4

@ = Sinwr

A
_—_—_——,/_______—-——-
0\—'22_7— . Qé"z):o3® ’}‘Q.(/Qr'l

= Sin my
— a

=%, — RZ= (pswO + |
2

A

s peall Srh%
yEas sy Q\

' 2
=2 gzatosw +<K

~—

a >~
S Q= S?)’)[/&"

Bis
=2 _oaz=o (OSW 34

é]:» Find % (=) wsi convelwkien theoren

2 (D) = 05) wt) annd =2 (0D, wn)

X, () =50 T RoC |z > L
| Z—)g %
D) =2 oo ghe = >/]‘7L

)
=%
xCh = x, (h) 7%( D{_?_'Cn)
CDY\VOLV\&'I\OY} 'f“/LQ,O Ye m,



Bt S

Z[ =0 %)) = x (2) o (=)
iz = = =
&) (=)
— Z.z

(279 (z2%)
b/f F’Y‘A T tonvo| ulion oF oo 597,4,@,7&5

28 (n ) ’"gl )o—j
2Ch>‘—gl =) zj

2, (n)

x\
\/L/ = O /_l/
IO ) ) 5
= 2~ -)/O -H
e

/

/yo/z

() :29_,—-\,3/ ’I'J‘Zj




M)Y\Zj In’)h‘a\ \/a&”‘“’ ,\—{,‘g,o?r?-’”f\
. -2
— Jb L& +3z‘—+z;zj
— =220
— 2
= -]
X)) = kv P x (=D
zaﬂ
—
-+
— . Lt ’D £ =
z—alé E
Find xO iy xz) = Zt2

- =
=0\ +V2) (2




Z. = S

= ~ (v) = It I 27
)

o, Find XG0 iy X(=) v 54’wm bj
@ P LY @ 2 |

CZ,_O') 4:(2_,)72_}_0.9
o
x( _ At
) — > CZ_QX[Z.)
— [t = | =+
==\ < )
= —0s)*=

=Ll =] 2.




416D

= & 8|25




Tl *‘DJA/SCTQJ@E me_

\ onit .V i) 8@/3 ot

=) L5 vo ) ubon  SUm

AN oo
= DE | j YECW%;YQ

5 QWJ* cuysie & T0D S(y*s)nm,

= DT Sﬁf‘ﬁz‘m cor?rw»f«)"ze‘e W) Sex)es
5 F'aa’qﬂo_\ ky

mﬁeﬁ’mc_ﬁ_ &= ~

é{i dkﬂ[”‘l‘) “f”’é bk I(h—-tc)

K=0" | Yo
Twe Yespornuses AT
Q) Nalural Yespornds

37 UU =y g //

@ Find e natural
&MCT;E@’& : bj a\.l}f?—a’e,nc_&, @0 .

t’ch) “g‘ﬁéh‘D —}' l:j(n-—g_) a I(h)

™~

Whosz. TniHa)l Corditions Yl=D=1 Y2 =o
Yen) — 540 Fby(n-=) = —D
83‘)(-”) - >\Y) n-2-
R NI S P
,,\\40-2 L)\L . 57\ __}_L] = )

Y%FOM@ o e sgg}%



. LY

e

—
>\) = Z >\z = —2%—3
Thnd = (874 ¢, (207
h=o
YD = & <o ——@
N

;) fj()) — SQ' +—Q~C2\r—~@
Fsom HKE, })onfpa@mou A~67n.

3 -—’5’& (n-@ -—Z—féj [l’)——.’;) =0

s © y(ed — 53(0——\) + b Ylo~-2)=,

D —EHED F b Y- =o
Yy —5(+) F bl =o
Yled —5 =0
=\ Liﬁ?””ﬂ
YO — 5y i) +b5(-2) =0
YG) — 54D - by(-D =0

Y0 — 5 (D =2
JCV) wiiloisc = {4




The- heeFova) TEspons2.
Yn(m) = 9" — 42" or nso

W@-: D" () — 4oy '@}‘

(20 Frd te  jorveed Yegperie o)
S‘afﬁ\’am &ucﬁb@ @ e AE’)‘J;@—?’/@L% )
2 I — 5y (n=1) Fo.sy(n—2)

i \ v — .‘l‘Ch)
jows om m,?udf $:Z/M4/ JSCTQ L g wnd

I =15 Y- yo.sy (h=2) =5

Y — ' 2
Fowead s onse homwg; 4 @Eg i

pad



)5y - D+ 0~£15(}»—{on

Y

3'}1(«”) — )\Y)
AN |-5‘>\h~) +0‘5/\h~2: G

AT = sA+e ) =0
‘/\9-____|$5‘>\ﬁ-0*5:@
/\ (s’ | >\-—-Df'7- = X+ |
L‘ ) L ) o5 =18
)C % o 7 PR s
‘AZ el B
>/BC“>::_
<, 4 ¢ ,(es)”
Z D 2 8l U tnd
‘ n
J
pln) = K BY)'u-(n)
Yptnd 2 2 w T A Fesmaa =1

BW—\ win =1 4+ 05K s

kK 37 u) —)'5 K
win—2) = ghugp

N =2
K3
O\ K — WEK < o5 K =1

ﬂKf-L\K:O‘ Eq—":q/gj( J

2

\
LA NESFRZT o 5 K gt

SR




|

B, C YD = Y3 Gn =
N e jmrcaA Yespons

Jx0D =9, (D) & 4p )

h n
N clos 2 9 3w
H&CT))’—C‘C) =% Q ) /5’

)\Q-\" N=o
Yoo =i+ iy — @

N = |
.1 e, 27T @&
‘5&“) = ) 0O 2 =

YD — ) ':an—D +0‘§3[n~i) = 2n)

n=2~0 " S
o iy (o g ) T

L
d ' | 20(n = 3" U
jel N= ey = & u
50) _1-sY(e) +osY-D By _‘
\ = x0) | X(n) =3"u)
k Yyii) =1 = 3 o= 3t w)

’ beom <N O £ @
| ) T C o +‘1/S_::\
oy

_ 05
| T Oor8<e tZ2L = 4




O:5c -@*"”8/5_—:’_*’85’
=
—_ T« 75
CQ____ i‘q I o |
. — x o~
Mg
C?Q,"._'_’—(D«_Q__
—_— "_'\ !
\g;
Yplnd = —| CDY) +o-2(05) "l"q/g 8" uln’

= —luln) + o2 CO‘@nuCh)
1 01-3 u(_h)

-3
d‘OF hac ‘D)lsm o

20n) 1“/P 413 nals
:éb > 4 U ( n_) Wth  Thibal Com?f),z‘,g
8 < D | BC...Q,) == &)



N g 867D =% s gy

T he fomo ﬂg,vuu:rv\_a féz\/\&‘)OY) ‘_—@

y, (n) = A"
)\Z 'f-)p_ = O
= )CH‘/Q =0
Ao=1 A, ==L

00 = (" e "

1+ ve l/P 3) nal 1@,) ,__Q) M()p
He Faﬂ“\auﬂar 50}vdhon (5

Jp(n) = k (/2) W (n ") ~— &)
) W Qi e
k() MCn)f-/]Q_‘K C/L)n—:‘%%(n-—!

— L x /0 h-2 {
| - 2 (h— L )8
= SR (%) wen—2) <4




Tha povs H e wday sotw Fion
Y00 = 2k () uen)







F e
Stk

¥

B4




