I Jo) Juad ]
i Al Gla) g Ay e sla JUiau B e ]

I LS s A i I it Caul) e paie dia Ll ) s 1 JUSGa iy a3 i

, 54 R 55 gl JuSam aS i Rl 50 A JSE 43 5 oo 1) s T ks iy 25 I
) YUY PSRN L ST AL SRS CN VSR Y )

I : o ]
: D Qi galy Al :
H° _J}.ﬁ:‘;‘aaﬁbemﬁx(t)Q}bjﬁ&b))ﬁ@ﬁ&))m@ud\_g\:tuua\:ﬁu‘%\g-]_ OH
ﬂ% JUSam cpl ) L 2 gl e 0ala LA X[N] L 5250 Gle) )3 ABanS &) g 4n A (ledliSon 1 Al - 2 H
I (5 oo 438 gy o s ) a0 il

ﬂ% ';\:\UjAﬁg%)\iﬁﬁﬂ&»ﬁd%j\);ﬁh@\‘é\{g_MJ}\‘FAJJML\}B@UL@J\}&L}% H
ﬂ% \jﬁymmngJO\ﬂwugMu@)bﬂdﬁj\OLA)JA\}JJL&M}A}J\A&SJS\J)J};A H
agad g b sh 1) At g JWSa

I P OIS 9 eI sl Juu i

Ohay oo 2sama b I s @304 - 1 }
Ola) o s b gl JBSau 1 Olgi - 2 }
il
J
il
d
il
o

oo Gl Ll aaliie e b 3y 50 Ol s5 e g atied e b 3D Guis 3 JUS Y serae 1 4SS ¥

D apd e a3y e JWa 2y S (55 ) I

I
Il
I
Il
I
Il
I
Il
I
Il
I
Il
I
Il
I
Il
I
u
I T ]
[
Il
Il
Il
Il
Il
Il
Il
Il
Il
i
Il
Il
Il
Il
Il
i
Il
i
[

E=| |x(t)*dt i

WWW. pr ozhe. com



H :MC\S\AJA—Z H

| ;o I
| )
| T Qe :ﬂ
i 2N+ 1 IX[n] i
| x=-N 1

L}% o 4 Can iaa gl daus i ()55 5 e 3 g3ma (55 o110 030 e ) 3 pama 48 s Jiaus ¢ 45 }\

L sl e A3 (55 1 i b JiSs ]

| s ) 3 gana Lol das gie () i s did Caled s s 5 (o) Am3L ey 2 sana B AS s Ju - 455 ]
Y 5 S )5 s e o5 sl SR = g

. 2 e ) 5 S S I

LL Pl U e I
I Al cdudin 1 ]

I y(t) = x(t—ty) :
| y[n] = x[n — ng] ]

‘T _gﬂiaquy(t)uﬁugﬂm'jmbm Lty bj\as\a,‘\)x(t)mtgbo)i\;mqu"ﬁ H
‘T c ) i () U aadd oo Cidad an Caans 4 £ o3l 4 ) x(t) 230 <0 81 1 G 4y s ﬂ"‘

Dok G pugSaa - 2 ]

y() = x(=t) ]
y[n] = x[-n]

‘|
-
L s A8 a4y Gt X[n] L x (10 oS3l x[-n] L X(-t) }
|
-

DOk Gadiea 8 -3 ]

y(t) = x(at) acR ]
y[ln] =x[an] a€R ]

L35 253 x(t) JSam sad 02,8 y(t) 2k |af > 1 ) (<l i
C 250 ) 5a x(t) Jm ead S y(t) 2L fa] > 1 R (@ |
A3 aladh (e 5 ))s ¢ e il Sl am abailia <0 R (¢ ]

WWW. pr ozhe. com



I 550 ¢ ea L 1 50 ey eliia ass i 0 caudly gl i€ ey b s 4 sn gl ) I KIr S Il
I AL e Gl ) s JBu o 50 2k Ol A 50 e oS s JiG il ]

I 3 e iy )1 palie 31 854S ceadi 03y x[n] 4 S y[n] = x[kn] 1 S I

ﬂ% Guan Ji& 5 08 e st 8o Cuale 4l () 2 Ll m}i@ua}cdt&_ya:&umﬁdtp'ﬁjjﬁz H
H, M S ]

< . B . o . - . . - . 1 e e
I G, ad ) sA adlal yn] 4 e (galaad Aagi pnaSead b x[n] 4wl y[n] = x[zn] 1 AX |
| A e Pla ouliie a0 4l Jis sl J

I 5 a3 538 2 0 ) 43 Gages 2 pladl B oIl 43 il 153 At x(at-B) 4 ]

I p (g ) Qulite JUiSw ]
| Sl ead ) S8 lie Gadidie il ol ol 5048 258 e 4t 8 4y o liie JU )

I Toso,mbdony  X(t) = x(t+T) !
I N sBosbelngy  X[n] = x[n+N] J

“ Db g JUom 5z o) ol Jufan H
Even{x(t)} = 1 [x(6) + x(=0)] : g5 Jom - 1
I 0dd{x(6)} = 5 [x(t) = x(—t)} : 2 JSm - 2 i
I At el sa I ) 5 28 Gl A da i L s |
| x(t) = Even{x(t)} + 0dd{x(t)} ]
| e g I (A a J

D s alad JUSw - 1 d
x(t) = Ce* A g i

1 1 1 1 } t
a 200 400 BOO 500 1000 J

S ol ]

WWW. pr ozhe. com



Uo °U
3 S

H 40 H

Uo °U
3 S

H ot H
S

\ = |

=

= o

| 20} J
% S

Uo °U
o S

Uo °U
o S

Uo °U
o S

u O 0 o a o |
L3 0 200 400 BOO BOO 1000 L

u% A ;J

I 4 (o el s 35 2L 3 53mal gha 4y ey R A L (e (a5 A DU 4kela dpiling S ]
I Db e AALE Il i ol sie )

=

I x(t) = Cr" ik Il

= 400} r>1 e
I < BrilT, O<r<1 I

D',*,.,.,mmm | HHHHH :

1l 5 10 15 20 a 5 10 14 20 " :

(ol B (ol S 0

al -1<r<0 °}

=
[
—a
=
—
m
]
=



200t

% [] J. 3
I 1 [ !
U% 200 ¢ H

i -400} I

x[n]

00 - -
) 0 5 10 15 20

) il 8 s 3 ]

e 3 «Zz it
. L€

H BT el o Juom - 2 H

2 E

H x(t) = Acos(wt + @) | A g H

H il Toliio g oa b g aslita ol sad (s stans JUSiur SN H
[ w =2nf = o DH
T

=

| x[n] = A cos(wan + @) RS I
H wy = 27rE H
u ° N |

S saiar sl Gy G N € ZF O)sb a8 ol glite i dg (o s 45 Gl B8 S i
(ot o liia Liany (oan g 4 s ey S8 GDA 3 J8as 0dl) L 22 R x[n] = x[n + N] '7°

‘|
z J
:hﬁiag:al.ddl.'\&:u.a-?, }

x(t) = Bel®t L x(t)=Be ¥  :aiuem i

I

J

il

J

il

J

|

x[n] = e/@o"  :4uus i

<jo

il

z z z z J
Qu\dgdﬁﬁ@h_)mwwgud@b(ﬂmg@)mwﬁf@mg;udm 1 AN }
AL e T 220 ) (DS i G a4 @ S A

sl 050 7oA 5 aa i (e 2T0 ) (28 Cua Gy gea da 1l @ sl 050 0351 s (51 y
W e Gl )y S i

WWW. pr ozhe. com



H coszn => wy= 277*i => N=14 H
| 7 14 |

H Cosg—nn => w =27I*i => N=14 H
I 7 0 14 |
I paalyaly Jow -1 1 |
L[ u(® = ]

o
% Qo
% Qo

I u(r) |

S Ol ady S sy (55 (e 1) 21 (it o 84S el 550 S “

WWW. pr ozhe. com



e T T T e e e T e e o o o 0 o o e 0 o 0% 0% 0% ——o%

u® = X

6(t)=0

|-

e

m&wﬁu}ﬁa)};))_kis UASLJ@U

0| A<t
A< O

v

u,(t) = %u(t) — %u(t —A)

Ta{r)ar = D[ 5(8)dr =1

=> {

6(t) =

-1

2

t>0

t<o0

dy (t)
dt

WWW. pr ozhe. com

[a(t)ar =0

-21 Il

sl aly JUom (el Gl 5 ]

-31 J




e T T T e e e T e e o o o 0 o o e 0 o 0% 0% 0% ——o%

§[n] = u[n] — u[n —1]
:{m}gxﬁi

d, (t)
dt

y(t) =

=

s Al AKG
y[n] = x[n] — x[n — 1]

a8l e diugm ey 2 x[n] &b ) oK Giie e y[n] = x[n] — x[n — 1] &b 4

¢ A g AT

]

u®) =1 6(t—-1t)dr= | §(r)dr
[oe-na= ]
s Al 4G
uln] = Z 8[n— k] = Z 8[k]
k=0 k=—
DA pa i el A

DS Cuald -

6(at)=%6(t} , 6(t)=6(-t)

D Ad gl LS Caad -2

f x(t). 6(t —ty) dt = x(ty)

—0Q0

WWW. pr ozhe. com



| soalalail |y acl (53555 gla I g5 paS @i £ i jn alhus Oy sa 4y () 55 o |y alussas J
| ) 2L o0 6255 JBam run 1 ol s Cilia 50| 280 (o e A1 AL b a3 Jl
| (.23 e plail ) e ) by S8 555 4S )bl )

| W e 2l I

l Rgasosaradaal pa gl oas A4S abiila 0 a1 Od gy AdiBla (e byl Adibla - ]
) 2l At s Ko cildaal 4y 5 28k 4idhy  Kie adas] (s )
l DR O sSae s 38 (5 3l 1 (255 00bsd e (253 (530 ) Ols R T gy (ugSaa - 2 ]
| a R e atinn 23l 4l K 43X 5 Jls gleile ) 40 b ya s 53555 K1z cule -3 ]
I ol o e ai 230 43y Ky o2 I
| O 2905 25350 (35 )5 1)) 40 4S il BIBO psede 40 Il «iuasss 1 BIBO psgde 43 5104 - 4 )
l L Sl 3 gaaa I
| s 25 1) 20 (t = tp) M ) b gl S (oo ) n 1 (TH) Gl b gyl s -5 )
| s s 2 &) el e JSEE ) y(E = tg) DS s el (o0 Sl | (A A S e )
| ] ) il Gl b el s s )

I ACLIES gt I

A 4

| Rt qx(t) system -+ ay(t) )

H Py x1(0) +x(t) ———> system |——— y1(t) + v, (t) |

I’ &
/

il

/

I

LSl }th}&wguw‘pé} ﬁ%wj&&ﬁguwjdgjumﬂ:ﬁﬁ }
il

/

il

J

il

i) s Sy )58 5 0l le Sl (5 sla 4S Cadl adi JBons 5

" . . . Z . . . z D\

a8 5z ) JBams 50 g sane D pa 4 )55 e | ol sada JiSs a -

Aosl 0 Lz sy Cysady |y dSan 5 e Pley Caiad ) saliinl b Jilie ) gl 0 .
) el i€ el gl o 90 b cansliia GuilS 5 anal el sl o 9 JiSus i o) 53 (2 5iSa S ]
DS O @l s g ()55 ee 1) A pudid 0 44S ol 58 ]

_d.\‘)‘déé‘)ﬁﬂWL)A‘PJA‘JQLJJJJA\J@‘JA\JMJM@\JS |

WWW. pr ozhe. com



[ FUITO KV P WY A LR PR PO S E QP IO P PR PRI NI ‘]

H Sl (éjc Litadaa adsdla Os f"m ) H
, s b AT el yad !

U ¢ i gliie ) sle 8o el alaS At - ] H
ﬂ% <l x,[n] = uln] + u[—-n] H

| o x3[n] =Z<S[n—4k] _§[n—1— 4k] I

H j4—nn —jz—nn H
5 zixln]=1+e/7" -7 5

ﬂ% ?m\ﬁhﬁtszuﬁjgud@j\tﬂge‘ﬁ{éﬁdﬁﬂ'z H
<l y[n] = x[n]x[n — 2]

I x[n + 1] n=20 ]

v
o M

x[n—1]

y[n] = 0
x[n] n

S S

A
A,

WWW. pr ozhe. com



L 4

Dfl (LT1) Gl b il il g (ol (o sl j]

-

B: Gy )5 (oo anBly 4381 |54 pun (525 )5 40 pleman Fruly K1 4AS 2 oage Cana guad (51 LT s plessas H
| sl D B 3505 p A )

i i g i sl 8o ) ek S S G pa s 1) JBau 8 5 (e e 18 U 2 Cuals il g Il
| Cash Cuedy 8500 (535 )5 a4 ) Al Feuly ) 58 (e el B3I ) 4y e Al A aln Fuly SI ol il J

I o !
x[n] = Z x[k].8[n — k]

L x[n] system Y[l =37 o xlkl.h[n— k] .

DZZ PRl odlsls

oo oo

x[n] « hn] = hin] + x[n] => )" x[kl.h(n—kl= )" hlk].x[n - kI i

k=—o k=— Bl

D2 s) oy o) Ay JUs el 4 1) s ol iy )5 e g 50 4 A Cilla o ]

O o IS iy gt ) ool L ;) 4

4 Ol5 e 1 5230 JiSms ASuladl Sl andly 483 | g gealy &) gl Gl b b aa i b o y

d&ugﬁ\.&dﬁ)\&ﬁ}@\)éﬂﬂu@»béﬁbMﬁbéﬁoé\émm%@\ﬁj\fﬁuﬂ‘)}a ‘|
CS aan ad b o)l e (x(t) ) @2sUs i

WWW. pr ozhe. com



I 7 ]
Y(&) = x(£) « h(E) = h(t)  x(t) = j x(2). h(t — T) dr
@:: . e ::»:»
u, ]
I = h(t).x(t —t)dt Il
| —[o ]

I DA fualy (bl g LTT W plas gl 53 |

I “h(t) A . h[nl=k8[n] , k() = k() Shis 5 S Gagadbla ¢y Caald -1 ]
L}% abaal glea )3 s (355 4 adaal ja ) S AR Gy gea gl 0 280 §(E) O S G gea :‘
. _qﬁ&\}s&bdjgww\ﬁwmu&\js‘;&w &
ﬂao Al v A(E) =0 t<04\L»)#d\;)a‘)§\)a§§})§\a“_\u\&seiu%uﬂg:CL\,AGC\*AB-Z H
I c23b h[n] =0 n < 04es i
° . P . o0 . . °°
L. oo |h[n]] < o 4twS Gl f_oo [h(t)] < oo 4w sm s (gl d
ﬂ% Cysa G 0 (250 Culgd o a4y iy ) 30 3 gane x(t) 5 28k 5 J) K ks p(t) S :ﬂ
ﬂ“" sl gd by i 535 28058 (53 50m Hlae Ji 53 Gl (1SS H
I Dol (ussee Cald -4 i
| ]
| x(®)—> A—> y@© —*  h—> x(®) )
I |
I il
i /
]
i y=x(t)xhi(t) , x(t) =y@) xhy(t) => h(t)=h(t) =1 ]
I il
i hy (£) * hp() = 1 Ske 48 38 1ay 51458 45 15 Dy (£) sl 5 280 o 4233 Gl iy (£) S
}T CAg ) sa hy () s el ol O GesSae 5 ol (e sSaa alns G sea O D3 250 ) 8 5 i
" A
b Pl
Il |
. i
Il |
b Pl
Il |
L J
Il |
b Pl
Il |
L )
Il |
b Pl
Il |
L )
Il |
L Pl
Il |
L Pl
Il |
11 Pl
Il |
L /
. il
L /
ﬂo 12 T
I I
ottt n e e e e ettt et e e e e e e et et et et et e et et _es_a]

WWW. pr ozhe. com



I DOl gllS Ala je 3 (2l sa |

I x () £ 1,(6) = x5 (8) xxy (£) ¢ il sl -1 I
I x1 (£) * (x(8) * x3(0)) = (1 (0) % %, (1)) % x3(£) & 6wy S8 Canald -2 |
x1(8) * (22(6) + 23(6)) = x1.(6) * 22(6) + 21 (1) % x3(0) © iy @IS i -3
u: e ]

A 4
—

I () — 1 —— () ]

x(t) > >y (1)

. W oais 0 S s 3loe @ I

I ]
| ]
I I
| ]
S —_— — E
H X (t) y (t) H
I |
| ]

x(t)

A 4

v

y(t) J

WWW. pr ozhe. com



I LTI W aiesas gl 2 1 oSSl 5 5% @058 sy (el Al el sa (55 o0 1S ada y  da i ]
I S iy g J

H S Gl LT oW sl (g1 0 (s gl 52 Ol 58 (5p il a8 (82 by H
ﬂ% ol dsalae Q8 Jge 8 5 (oamn i (g 50 40 Olisl IS H

W J\WL;SL_!\Pcua\AL“;J}J}Lﬁ\J\MGm)mu\PU:\S\gJL‘S\AA‘ﬂd\a.ad;h‘dguu\)sgdﬁy.llam).l T‘
I Al 0 Dy o gt Gy 5 (a0 Gl pen ]

I S5 dhess (53 Ao () e a8 0313 (535 554 LTI s ey (i Cga 58 Jaal 15 (5 8 IS5 () Il

ﬂ% (= e ) gha Ay i 49 pom raly dsulaa by 5 LTI b plhean 50 4l Geuly 540 pom Zeuly  adadl 5 ) ealaind by H
I Wy | Ay e (g5 54 Gy O l

; A U 55 a3 o) R gl Sl el L1 LTT (sl s i

WWW. pr ozhe. com



i el (o) 9 Algn (o) W Al 4y ) 6d (5 pu ]

| dae ) by 035l Gt () 258 e B ) 2 3 9e Jle oo 3l i 5l JBSG 4K B )
| ssn 01 s 5l Ju8n 05 e i ool Jala (gl . ol oay Vs 4S 35 e okl (38 51 1S ]
L 5 o i (o Jae o 0 1SS e i 5ty 5 S gy (S L

] il gl (sl JS (g1 by «— s g i

| (eslie e 5 slite ) b JUSan 4as () 0 «— 4 Jaas ]

I — ]
I 1 el 3l (S48 b i W s shans ) o0 gana Sy e 4y Ol 5 oo 1) sl S8 ol 84S 0 0d e il I
I Cogadr gaodsns oW st J el ja 503l e O sl (Fge e 4y 5 ) sl B8 uilS ]
Uﬂo G 3 (e aladl ) IS ol aS ale | aaad e el GailS 8 Glad 0 4 e il D) a4y 4g i 2 Ly H
| 4 il o aS i 8 ki liie Jim ey |y O O 55 (oa asliia g gla S8 2 )5a 3L ol 4y 558 )
el 538 dial A Jie e Caen 4 Gila Jgala 5 el QailS 8 Oy pa ) 3L S e e Sl (o e pl

) e oy Ay s Joag ) edliiud U g0 gd e 48 i€ 8 Cada o 434S A5 28) 5A el Al g (S i

G (s ) shd S 5 sady )55 e 1) osliie (1) T 4S 35 el T Ag g8 (5 m J
L Gads cliise o

WWW. pr ozhe. com



I Csliio s ey o 5l Ll 5l ek S 5 5 @IK@0t 5 gin kgt 5 cos kwot S 448 o JSou i

I P g oo deala )y dadl 5 ) (M 8 4058 (5 e i

| o0 ]
I — jkwgt )
I x(t) = a; . /o i

L =—a ‘
&5 &

I 1 . o
I a; = ?j x(t). e 7ot dt ]
| T ]

i ol 28U W s 5 5 La s g ) S )y g 4 0 03l @i RN 4y 58 (5w 2 s) o (51 i
g dSbapa R syl g O el e jlie 5 e Jay @Tk@0t o ey ) Ll 4 cal 0l S ]
el oo iy | plie 58 S eal (g ) a3l e g 5 i 5l e oAl

WWW. pr ozhe. com



I P AR el Jsad i i
| , _ 1+cos2x )
U cos’x = ——— i
sinx =—(e/* —eJ*
Lo o)

* 1, . . o
| cosx = E(efx + e‘f") g”

| . sin mx ]
| sincx =

X

I NS B 4 50 T )5 53 AS Cand 458 5 51 o sliie s 1 ALK eyl pd ]

I C 2l iy J) R Gl Al glie 50 8 50 Hlaiase -] I

flx(t)l dt < o Bl

T ¥

B

|

_ﬁhé&aﬁﬁgﬁjma\wgbbsﬁﬁﬁJAJL'&:M-Z :

¢ J

AL s Sl g aariie (63 93na 2laad () 1 2 30 8 3 JBSau - 3 i
é"o

J

il

a

LM e | g A DC ke Jaih Jis g3 see adla ;43 |

i
Il
i
Il
i
Il
i
Il
Il
Il
i
Il
i
Il
i
Il
i
Il
Il
u
l Ol 8 o (e 4y i g ol o 48 25 e el ol e ey 53 JUBus 4keld (2 S 4K .
Il -
i
Il
Il
Il
Il
Il
i
Il
I
Il
Il
Il
I
Il
Il
Il
I
Il
Il
|

WWW. pr ozhe. com



i ; .

DAL s ual A i
I . ]
°% FOCIP | i

ﬂ% x(t)— a, , y(t)—> b, H
I => Ax(t) + By(t) —> Aa, + Bb, |

@; w0 — o ;»:»
U‘z X(t - to) — ake_jk‘*’oto H

I ty o0 4y (Al el Aisal olsie 4y, 35 oo S e sa o b CBRN dlayl Sl gl o jea )3 il ]
l a5 e —kwgty o3 4y JE G dlay) ey ]

. x(t) —> a d
I x(—t) > a H

.1 i _ .
LA aalea ?fT X(t)e]kwot dt 3 »x(-t) »? Ay > Glls ol J

POk Basdé- g :
|

x(t) — a 2

x(bt) —> ay J

x(t) = z ape/k@it => x(bt) = Z a,e/k©obt) — Z a, ek bwolt ]

b e LS by 4 g ) IS8z .
s el 32 S 5 K e il g Al ;o

S0 s 0 (Sad b asd e 3l LuilS 8 GualS 80 sa 53 35 02588 J8m e sa 2 R i
S8 e s 53 (B8 L agd e oSl Sisele (uilS 253 Sh gl s 5 B Rl 5y g
et 4

WWW. pr ozhe. com



D‘% T Zz . - . > ¥d . ‘T
" e oy S 753 30 298 i —j 42 (a8 30 Caand 3wl R JiSQu £ 94345 “
H x(t) =a+jb => x(t) — a; -
l x*(t) =a—bj => x*(t) —>a* ]

| x(t) = x*(t) IS pas s bayd ;o J

H Ara bl g, e84 & ki a8 o m el ol S s sl Jiw 3 5e ool i 1 H
| I8 pilS 8 Caa 3 jse 0, Gl (B Yy ) sme 4y Cond R (gl JUSis 4y ) 68 (5 e Ol il L 25 ]
| o) 3olim Aliss () 3 350 e 45 aald) 52 4S s sla ]

) ) gy Apb - 6 ]

I o |
% _ 1 oo
b d\_&,.mh»}uu\)ﬁ Pave =?j|x(t)|2 dt = z akz H
o T

k:—oo
| J
| G AS o syl 525 e i O Cilide sla se 50 S () 5548 382 e LS ) gl dpuial )
l AS 3 G 58 e o) L 0ol ela 30 50 1y s Dl g s (g5 i (g K ) 35 Akal ]

RN 95 % 350 3 Pl glaa dyse jo e | Col o2l pean b oS ias 0 d\i&ng)&\ (s
‘T LW ) 8 3.4kHz S 300 sk H

U% ‘"5_':)4)1.&,ﬁ@d@)\}aguwjm\udﬁjég‘y@éu@y‘)uﬁ@um;ﬂguw:\/ H
(ﬁu95}333335‘;4&43;\)‘!14@&@y)&ﬁﬁeaﬁh\‘)ﬁoﬁgﬁgﬂ:\j\;\_iu\d\.'&:\.mw\.ggu s
CR ey e i

wr

G | oy 5l (s sla 5 00 S g |y B WL sl s sla 8 Gidie 1 g8 (Fdia- 7 i
S e el L YU la (iS58 50 0S e dee LR YL il ol aulas 5 0 s ?

x(t) —> ay i

—d"‘igt) —>  jkwyay J

_:J\aéﬁﬁﬁ@ygud@@ﬁjﬁ@ }

t a
> k |
J o x(@dr on -

Il
i

Il

i

Il

i

Il

i

Il

i

Il

i

Il

i

Il

i

Il

i

|

L Jae 5 (s il diilen 5 28 e Ciumam |y JuBn 5V sl Sise e L8 I Kalr € 01 K581 - 8 |
i

Il

i

Il

i

|

i

Il . "z 03
H : JUiSow DC J)1M8a-9
i

I

i

I

i

I

i

I

H

WWW. pr ozhe. com



I x() —>a, , y(t) — by i
i x(®) (&) y(&) ——> aby ]

L x(O)—> a , yO——>b,  -11 !

l ]
U% !
I x(t) . y(©) z aby |
| b= ]

DA U4y 5 (5 e a1 ]

-3 | =

@; 2=
I g e e il o ge 1l 9 IS Juala ]

I (T skso,50 L §(t) hoas ) 4 pa b z(t) 1 V ]

T Add .

‘|

shal Csliio j 53 (5110 AS il 555l e Ol sliie al 55 () Led s (s .

2 L

Caudh e x(t) =x(+T) T=w—” |

0 S0

|

-

gl sy B As b e GulS as Qo ]

N

-

s e iyl g) o dlu s a i 4y @108 IS gl ay |y @k @0t Laline i 4y [T piss gealy ]
b

S ombla GalS a8l el la isale 4n 8 0o s il YL L QS8 a8 5L se s 45
Sl }

RV e gl YU (S 8 JUs 230 4831 (R ) 458 (g m il wn Yo gl isa e o JBaw S ]
) s GalS 8 U8 250 4830 (5 58 ) 1 4g 68 (5 e Gl i (il sla Sl o ]

anal gaa DB Ay 58 (5 me () et 1Sy pun Tl 5 (a0 ) i |

WWW. pr ozhe. com



I s Lalio € Clla 3 i Gl s o X(1) el i L (g il ) A ol e s ]
| ol s i DC 4dl g @ i, ol laliie Jge e 0 JBus < 508 e2in s L Lgdl o 3l |

I i iy pad ) oaliual 4y a5 3 s g me al nn 03 SIa (gl il (A 0 50 ey 8 g gl s (i ]
L i 4 ) 58 (5 o 5] 020 ]

I i a A Ol L s Jlgalaad 55 e, 280 e by K90 a g A il gy 4 sE el g5 S |

I L35 |
I Asr ) pa glite gl o9 (led L i o g A <8l glite [T s (5355 s S I

I sl Gy 1) VIG5 jild e o8 ) 58 e s (252 5 S350 4a S L ]

WWW. pr ozhe. com



U € o Culed (o Cran o JW8 ly gl o 50 a8 Hlas ja R) |l gl (gl Jin (gl 4 58 (5w H
I 050 el gy 5 Jn 1) Ll )55 e iy e s Jm sl . 28 2153 Jie e Coans 4y o (puilS ]
H Lo dg g8 (5 m il pam 2l 2l 5a il 8 Cinda JISES 5 s ab 43 k@ ol e (i 8 8 e H
l ol ol an (S 8 a0 S e S 3 & ]

L[ 358 o deala 3 Bals5 M 458 s ]

:: X(w) = x(t). e J°t dt !

I o !
[ x(t) = 1 X(w). et dt I
| 2T ' ]

. 1 . . . é . . " Con e s
Gy [ o X(@) Ao 4 ) il 5 Mg (sl 55 8 534S 353 (oa G G158 X(1) A1) el !
. Y] R &
Tow |

2 Ay )sd i @l g g e Ax 5 gy dn b Jim alai 1 .

[o¢] [o0] °‘

X(w) = fx(t). et dt  => X(f) = fx(t). e J2nft d ]

—0o0 —00 |
o

WWW. pr ozhe. com



I 1 ]
| x(t) = - f X(w). efot = i
: O =7 | X(). " do, w=2nf, ]
l, oo J

H - °
|

I dw = 2rndf => x(t) = fx(f). el2nft gf Il

Ho
%
—00
o
&0

[
L . p . J
I D e)P0t o) Ay JUSo Ay e R fuly O30 Sy ]
|
u%
I A8 aly i
H .
% jwot h(t) |
I x(t)e > » y(t -
ﬂ » y(t) H
L ® @ J
I °
: y(©) = x(©) +h(®) = | x(@). h(t—1)dr = j x(t—1). h(z)de [
Ho —00 —00 g’U
H° oo | oo 0 gU
U = f e/ 0D (1) dr = j el @ote=/@0Th(T) dr = e/ @0t J e 79T h(T)dT .
H —00 —o00 —o00 gU
: J
U% =>  y(t) = & H(wy)
I
I g d Ol 5 (o0 1yl JB8a JSIaSuladl 51 28k e g G881 4g 4g i ey 4 ) 8 s H (wy) Il
332 8058 dlae B a4 s S o3 503 0ol iy i (gl 4y I ) S 5 ]
o , |
goo DAt Al (o) Al )3 dayl )l Il
i I
& ‘
I *® :
I Jo 1x(©)] dt < 0o 1 a8l sy IS lillas - 1 1
“o B3 -~ - . ol
ﬂD AL 4TI aay Sl g aanine (63 935 daaS aliald ja 3 - 2 |
}T 2L 3 gana o K gl alaad - 3 |
ooo = d D‘
Il ‘
i I
& ‘
H alt] _2a i
& e < > DAy |
I « > hal 5 a>0 a8 s
Il ‘
L\% . g . w « @ . i
i ph gl hd S AR 8 5 sinwot b coswot s 4 ple gy LT] sla a3 1 45K .
% ) . i . ‘
I . Sl H(wg) . coswyt :
Il ‘
I I
ﬂ% 4:‘5-.’ gJo
i |
L‘% (o] (o] [e's} g\o
| X(O) =s) => X = jor ' i
ﬂ% = = )= | x(t)e dt = | s(t)e 7t dt = f s(®eldt =1 )
% — o‘o
I - - ‘
I i
% |
U% 23 :
i “
co I
PN,

WWW. pr ozhe. com



I D498 daad gal ]
| FE PPt | ]

I ax, (£) + b, (£) < > aX,(w) + bX,(w) ]

I P b Sdpdi-2 ]
I if x(t) > X(w) ]
H x(t—t,) +— X (w)=e7d0 X(w) H

W’ S) a5l e oS i 3sa 3 — ot el 4 JU DA sl ey laj o jsa )3 g el 4y Sle ) pals H
I (2 e oy 3 DR S om0 e ladla gle e o 1) S & ]

I D E9e-3 ]
I if x@® 7 X(w) I
I x'(t) «—> X'(-w) i

L:, x(t) = x*(¢t) S e esh ge Crand T S 0 0 Al Loyl

| T gy 28l e JBau b 81 7 5330 Caald il 45 ]
. o)l Gl gl s H A n X(w) =X (—w) , 1X(—w)| =1X(w)]|, $X(w) =—-2X(—w) H
ﬂz @Aﬁéud@eu%@]j\_Jﬁ&‘)’;.{)ﬁ@u‘ﬂ:\oiju"J‘HM\}-AGJJ@B&:’QJ}AJ.%A:\S H
I 350 WA ) Ll (euilS ke L Lol 4y ) 58 iad sl il St I
ﬂo : we o - 4 0‘0‘

x(t) > x(f) i

x (t) e— jwX(w)

il ol iles K8 Bl ey 09l e b sdel Candy X () o0l o i 3sa s dald Ag () e Uil 81 L -
ol 8L il i ) 5 2 s 58 (Gidie 3 )5 s iy 80 Ol i a8 s M | 0S e dee XYL :
29 e bl W laal b Culed (o (as)d 5 s e Cu sl ad 4y 8 (Bl 50 5 Gl 3L (sl uilS b i

: S JIR-5 -

@) 4 7%(0)8(w) “

jw

Gl L8 ol e 50 NS e ) il ol GulS 8 5 i ) ) YU (gla (i€ R ) S S ]

I
I
i
I
i
I
i
I
I
I
i
I
I
I
I
I
I
I
I
u
H Jx(t) dt >
I
I
u
u

I

I

I

I

I

Il

I

I

I

I

I

Il

|

WWW. pr ozhe. com



I x(t) = - [ X(@)e/ dw , X(w) = [x(t)e " dt

. f@® 9(w)

I (w)  27f(-w)

i DS 8 cdadi- 7
I X(w) f ) x(®

U X(w — wy) 71 e/@otx(t)

H: . 2 e
W :gu.alSJﬁdM-s

H X(w) (f ) x(®
| d .
I W) f —jtx(e)

| .

| D edls 2 JISsS-9
!

l X(w) f', x®

I

I [X(w)dw ! *O 4 1x(0)6(t)
I «— 7

(o] 1 (o]
E= flx(t)lzdt L f|x(w)|2dw
2T

5358 (e iy Jio ) (eilS il 4 dass e sl S 8 0 B8 (538 el Al Gl s
L AT @ it Lﬁj)—'\ Lﬁ‘)b J.'U\J ‘;».uls_)a u.\.k'" 1 NVITIRVTIRLN ‘51\.6 u.u\S)s

T

x(t) —> hl) > y(t) = x() *h(D)

X(@) ——— - Y(w) =X(w). H(w)

WWW. pr ozhe. com



I 2 e A3 S i€ b Ay H () (e O 458 a4 230 JUIS 4 i iy h(t) S Il

x(t) ——> — > y(t)

l X(w) — —> Y (w) H

l J b ) ol 58 (e s oy il b gy ]

I 1  f1 81, edwot 7, S(t—tp) @« |

x(t) Moooabden L x(t—t))

l X(w)— > X(w)eJ@oto |

I . R H
: N e J
oo -~ oo

v

ﬂz x(t) > d x(t) * 6(t — to) = x(t — tp) H

X(w)—» L > X(w)e Tt

DOy gda Cald )

11 (1). () > —X(w) * X;() /

WWW. pr ozhe. com



I s 15 o 5 A 028 cada |y JBu udlS i sla 030 ) A4S s s sl 1 LA 318 J
_JAJ‘;A

I Cusii A e b Ll oala e 1wy oalS8 IS gl oS8 ke o 1 ((LPF ) U3 Oy L ]

| . N L e |
3 LS e ) @ ) YL sl S 8 5 aS &
i l
I |
| |
1
I A |
I |
I |
I |
H R u
H wWo g H
I |
I |

]

| oz .
i 383 0 s o da) g 5wy o3k A8 B sla il 4y Kl il 1 ((BPF ) uaGla jile ]
| DS e Cu g Ao bWy 5wy o0k 0 3sse sl a8 5 0 e Cada |y La il A 4, ]

v

w1 (0))) I

Sy gl GalS b 5 283 e sie oSl g YL sl GalS i 4y SRV jilé: (HPF ) JX YL gabd 2
_J}S@tks‘) ‘T

v

WWW. pr ozhe. com



I Oy oz 3 Ol aadily 4130y S aally als ey (i€ 80 35a 0 T sl HK il il el (il ) 1 Y ]
U% _ﬁ@@@i@&&ﬁé}@\&c);tf:JJ\J@D.\S&]@L&Ou)qsinccguégh(t)dglg H

Ug, 48 (IS 8 (o aS ) e S 50 60 Gy Sl o ser RN o uilS i e il (5 s ol s 5 I
i 4 pa Sl e 0.7Q%o)e45@\+.4\a¢uh\5 2 g S 8 (il 381 L all A ol assl (uilS jh Jilaa i
I R e Al 50 eas Cada )i 5 VL sla eilS 5 IaDUaial 53 sd e 4TALE adad uilS b ) sie ]

% Je . . T R G 2« Z . s
| QSR Gl 42 Cpl s 2588 (o il JBn )5 355 5 g 5 s Ysane 48 Jou atey 48 (s V I
l L 3gd o 43 3B o GulS i L ol g i gl i€ b ]

I sl e O U8 ol il e VA 755 5 s O 4 deat a3l s 5 s X(t) JSee R1 Y ]

T AadA

* 28 oo 1o (A0 ) 4 b it s s a0 Sl el Ly 408 das G0 )5l ey ) U8 -

|

P Gadli ) jild e o5 Ol 5 e S8 g e il A an il jaidg )68 i )0 E
: i

-

ad Ja 18 (55 ealis (g ) 4r Jilse (A cdg ) 98 s pal 3 i by A

daadi cJala JSE A dn 6l 5 ol e oty i1 4 ) 68 s cpal 5a laSay a8 il 2l 65 55 cos @t @ |
ke o 43558 Jaasi ¢ Sin gt ) ol Cowdy JSE Ay da 53 Ly (pimad | Cand 7 53 g (i Lillaa (o 4y 58 |

L sl 358 5 e A ga pl

23l i 528 Mo f(1) &) Cuined 5z ) 5 s e Fjo) ¢ 2L s 5750 JBaw f(t) S oL

piven sk 4y |y o gliie JUSiim 4 ) 8 Jaasi, Casl 4y 58 (5 e (511348 Can) Jima o) 43 230 gl NS R }
8 (oo ol A |y Ag )y sd Jaasi Ay ) g8 () s cod 5l Cannd ag | i A ) 98 (5w ), i€ i dsulaa ]

: £ . E : ‘

:

_M\QPJMMUJ‘EA&Q—U&AJM/, (R Pegs )

A58 g (51 end Ol el 52 4 Ansi L, 298 (e a4y e U x(t) @l e (5 la b sad ]
Sl (I S Ll @l 50 o puabiala 4y 58 i )

WWW. pr ozhe. com



P Qe AT aly jal

e ) )y aliansddad-1

) ]

v

fanle ) )y aladdng - 2

05— 05— 05— 65— Oy 05— 05— Oy 05— 05— 6;—— O;—— 0;—— 0;—— o;—— 0;—— 0;—— o

JR—

o e e e e Je e e e e e e e e e g e e e S — e — o — 86

05— 05—— o;—— o;——

-3 -2 -1 1 2

¢ 2 any ) cOS Wt (S ik 5 cosat 4 daii - 3

¢ 2 any | sin wt 888 b 5 sin at 45 di - 4
29

WWW. pr ozhe. com




H $ sy ) gletand 4 sl 1) ) el g4 das - 5 H
| cos100¢ : <l ]
| y(t) = cos 100t .cos 20t : < ]
l faln ) z(w) .l n)yeda H(w) 52(t) = h(t)cos20t : z ]
A

v

-120 -100 -98 98 100 102

| A Sa o 2508 38 Hoe ALB,C b sild ) z(t) JBaw R )

| Aw) ]
. 4 I

v

-125 -115 115 125

B(w) Pl

A il

v

WWW. pr ozhe. com



| cw 11

A

| > |
i 121 119 119 121 i

u Iy

: a1 G (w) 26 F(w) = 37— 5 g(t) = f(1) cos 20t X-6 i

| € 2l Ay 503 AV e 4 X (@) Os) S O il a4 x(t) JSaw - 7 )

| P 11

| 1 1 2 3 ]

I ¢ 550 a1 X (0) ke : il |
l 7 X(w)dw : < )
(2 X(w)) vyl cwnh X(w) Mz A

WWW. pr ozhe. com



I € ol ) ) sle J8an 28l 5 ) a8 4 x(t) IS R) -1 ]

| x(£) |

L Ar J
° )
U" °U
° )

v

L 1t o a
U% 5x(;+5) ol H
l %x(T) D
I x(t—Du(t): ¢z i

I ¢l 1) ) sle JBam 230 5 s, a8 40 x[n] S 81 -2 ]

v

~-
(=]
~
N
BN

2 -

2 =
x[—nlu[n] : K ;
x[-n+3]: < 1

n+3]| | }
[ e :

x [% u[-n]: > ]

WWW. pr ozhe. com



I € 250 Gy =2 alasl 50 1) () e 33L 5y, a8 4 JUIS 4y Ry 5 x(t) S R -3

x(t)

H=

v

h(t)

A

WWW. pr ozhe. com

v

¢ b 1y yn] easoa 2L ) ek 4s hn] 4 s gy 5 x[n] JSaw S -4



e T T T e e e T e e o o o 0 o o e 0 o 0% 0% 0% ——o%

U akbasib ab el pias g, b, € ) plem N -5
¢l e ;)
$ Al iy usSea

€2l Jha g

y[n] = ax[n] + bx[n — 1] + cx[n + 1]

$ 2l G ) ) Al s - 6
coswy t + %sin 6wy t + 3cos?wyt : )
cos2wgt . sinSwyt: <

Sl 1) 500 @l a8 g om il pa - 7

x(t)

A

10

v

D 1 2 3 4 5 6 7 8 9

x(t)

A

WWW. pr ozhe. com

v



H $ ol )y ) s JBau agu Sisa s - 8 H

| & ]

H A H

=T = T a7 g
2 2 2 2

I |
I |
I |
I |
I |
I |
\} x(t) }\
I |
I |
I |
I |
I 6 |
I |
I |
-1 ¢ 1 2 3 4 5 6 7 8 9 10 11 12 g
[l }

|

|

|

4 ol pa gl h J8au -9 J

s
N
N
NI

Ll jhala gy 4y s :
¢ sl s JU& s Jas gla laia 7 Cll y

¢ ol s Ji S sie Ol 58 1 ]

23S e e ) il ) x(t) = cos 1007t + cos 400 t + cos?100mt a4 J&s- 10 1
fadwldas a4 -

H(w) i

é"o
]
9|

~1507 | 1507 g )

WWW. pr ozhe. com



D: 5 G 09 sSae — Sl — (e chd Blad 5 ) ate cp) | Sl a8 40 hy [n] Al G110 H
| $ o mua g dib AL Gl A Ss s e ]

l, h,[n] ]

U‘:, -2 H
[ DY) 5 Y] s e>o0n -1 5 1 sl 4dsad o 3ol 250 ) a4y alesss Gl (52505 81 1 @ i
ﬂf’ e ‘iﬂ

o o
kY o
o &
o &
»
| ! | >
i -3 -2 -1 0 1 2 -
& &

i €S a1 ) sl e S5 2L 5050 a8 42 x(t) RI-12 ]
: £3y . Ly |
u x( - ): :
° : : o
) S a1 x(t) S8 ) Caand s |

x(t) i
\

v

1 ¢ 1 2 3 *

€2yl ey ) JSE ) e ) @y Aot som el pm- 13 I

x(t) Pl

-2-1({)1234: |

36 |

WWW. pr ozhe. com



I P sl G | ) e 500 (1) S 48 daas )l Gy o s0- 14

X(w) &l
X(0):«x
I= x(dt:z

l ¢l x(t) = 2e30u(t) + e *u(t) mbiad das: li-15

¢ by 1 y(6) =

dyt
dt

4 daas x(t) o S Lk b o

® e ), z(8) = x(t)[sin 2t] 45 das x(t) ) 21z

D38 5l 5 1 V(jw) S8 ik 16

| o 500l R(jw) 13l o508 38 5sie 5w il sl b )X paly jild ) y(t) J&an S ;)

) eaon 4S el el 3l R(jw) 48 it oSe 48 p(t) JuBan 1,80 Dl @

i ¢ 0 a1 H(jw) <k Cl sad <l h(t) = r(t) cos 3wt a8
I DB 53y () 1 a2l 2w il sl L LR oy il el ol s h(t) JSm haase 1

V(jw)

f

| =

C 2 )y L Y (jw) 5488

-7w

5w -3w

— r(t)»

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
| V(t) —| LPF ( 5w)
I
I
I
I
I
I
I
I
I
Il
I
I
I
Il
I
I
I
I
I
I
l

v

3w 5w 7w

h(t—» LPF ( 5w) —Y(t)

cos3wt

WWW. pr ozhe. com



