-xnﬁﬂri‘ixh

_u £ i.__ - = | - fnaft)
."’_
Ir - - > i
L ] = | i % | i
e B
NN f
'-l I =5 L
_ﬂ. Pl | s -— [ I_
= = L
& Cost eveh  Signal
-
I £as |
- ll_.-—-q, o ! .
= - 3 Pt ) Cosi-t)
R o | 1 /- e E
T — T ¥ in ' 2 I oy 41 el
| I | | | I i’:- i | 5 L= _.'i ol Wil | i
| B, — ST
-—"’ =", 1
s S e .
o } ' g ¥ic
|
L___ -
3 5 J £ e | ala=l
ol | __|.Jr. T
T LR . i
| / aodd Siang | % , -
i -
d. __.-"
| = ; i —_—
| T |
.I/‘: i | —
,-"""- — T
" | I
|
ot -t
. k b
& Q |'.|"__: a Ir';"l s
f, — ;
- i 4
a0 -
| L~
L -.. -
|' ¥ ' l -
i
neithen even & hée Oddl




-
*
F
£
-
‘ -
= / -
' L
: =R d - J
4
A il =
'-' £, 1 ' '..
5 * = L4 )
£ . ]
— = )
i N
= | Y
7
t%0
’
£ Fr
4 . -
=T P~ -
rd :
&

l-_ﬂrrJ
- e
= ¥ LLD

i




el

e s s asansAARS

-
! i | :.I L .I
e - 5
| fai i) i "y |
I-- — ] — e
] [ ) =
..' I -'-'I-' II I.._ .II. -
g Pa | T Tpls |
i fCED
[ 4 -
e ’/-T"' i
- ek
P [N
- g I .\..
A L % ) o
|"| |
all: FLL) fe-L)

Fi-t]}

[ - F y
S UL == JiT =TT e,
e —_—— ———— = L1 i -~ 5]
=
-1 +:':| -
: T




fiCH)-fach & Fatt)

-
[ il

F}‘?H « odd signd| = even Signdl

. _ _Smi- 5|r":i__-'.

—_— —

B

3t




o i S R

b i

t = _
3| diegET

-4

) :-__'L.II
X

|J,._ ! '
- .
r _l or o=
x i s o )
\
i T : i o T T 2
- | & = "
s . i
f =
i | = T
| J -
e - | -— g Li V] -
( _ M O ol
T i, E : = ]
1 | UV,
| i o ¥
= B ]| - | -
i £ =7 L] r L.
L X
g —r— | d -
[ LJ ...\LJ i al | _
ot | T
= [ . —
- ] |_| ke =T k _ Tt ..\_ll - _..
| i S
- | [ eSS T
- - iy =
L | — | ) £ i
—— L ol I ._”.-..
o = B | B i =y
. ] Y
= i L ] "
s - \
— i
T L f...
|

i

S




o L _ e R
. ﬂ (5lnlJ rs | 7
= - . e i a..- i - B e a e —.llllr

i gu.:nn.ss ond ndd'ness r.rf c'arnjalqc ualur

= Tl e e i P -ﬁl'ﬂr bt b i i
S et S A

- T e En
o =

s

il s i S

—
o e

i - R — - S S —— e

- e = m] mlﬂ.f' dfﬂﬂﬂl“ = 1 - -

oo arab s o LA e

T et AR
B s 2:p2 s
Y PN, ____.,_..-__-_I.gl'_--. _.':!f?., ‘i.“'?._.._.!. LSS

P
1




FCL L
(L) & g
| Ly L) { 1
N @, 5
L addd L:r?]uﬁﬁlf_
ra A LA euven enmugale
e -
{(‘:‘1r-—'l::.ﬂ-+;|3‘|r1f_ |
L Ty ﬂml.;ﬂ-l
g Pok) = et
L Cost 4itant |
| = tCost + f[ 5inch
odd  auen e Ln-!r.._
Sy L —
eaid | Guby,

Fr_the even Conjuqole Sianol Rewd punrf  n evevs
fmigincryfin Poat ¥ Sald -

For the o0qd E.-.n?'r]?{.ﬁ g 5P hed Q.Jb{ F('NJ 2 '5""‘:3{ G-

T R ey




ilecln} ocd r:-n;iicmnfr' Par
frnl- ' En]

] . -_.___.
[ -

Goey. FRod FER1= L T 9 f
¥ (n]- [--c:gi:';] 1-21] q]
- {

§Y 0] ]_ 4 I_f?] —..:r-}j]]

f.nl-  {-4-325 23 4-2250 2

L;.:. [n] euet Conguaale pm'; “‘a

K-"'--- L= frnl + F Efﬂ )
g SR
foe 3 {_ -12°5 qi 32.5 _F

r'}{ij-i.\q{-t‘} !’l_l']"llﬂ an -é"'l‘.‘.[_!r;;_!r‘.[ﬂ_jj Paet H{r__} '{H_{_‘E_j' cahese

qci) ond het) Oee defured G0  Shown belgw:=
4 Bl

Then  Signha) fr:iJ
-,jgrj'/ Eueﬂ Eungugwf__

______{_II odd Gmjuqote _ gt
(W Netmer even @ odd-
{iv) Con mot  Commeni on EH_“_" e helels s

j’-& y =0 {hhﬁ hcﬂt)}-i—:lfg(t)—fj’( L)T’

.




e T i
| $ 1 L
Tk .-' I [
I.I_-"
) I \ JL'/ _.'i
f /6 2" 4 e ;
I i -
| ) lllll.-'l =
/ | /
-.-'- J -rr-_- II - E -
[ /
1 i II ] -
T . 5 —_— S ——
| s n
|.II I II _I-"Ir_,{-1 £ 1 |__.. -
| \ /’ 5
o - i Fe d ¢ :
Funcdomceniod 1210 Peudg of S
whese |} Y o
- ,-_'.-'*.
K-
RS 4K =27 dgnal Fendig ey beel Fues
[k e - ol
P #om
| I - » ) m
A vy P Lomman fime i ot A

” e i 5
Sint, Sl s




A—v dnqulan welocchy wo

-__|_':_ {1 ;',';I'_'-S.r ﬁl "'15

= 2
Sintwe { il e

Do - o Al the Sigpol

hove o

i
e |
=

3 [r2
1

37 A comman bimé pguod

U X w0
; ¥
I—.;_ 2ot fs e
R0, .3"""{1
[] S—
]
i
A
i
. . - -
S kel ij_
= febetue A gl a ey
BRI
J Sintwelt =0
o
e e ; 9% o

: [ Sin @Wel = 0
.J . - — -
4] :

7 /s 0
cip kugl = D
_whte K-

=
= |
o il
s
P

Ll ol 0 T
_sirm loay LA

by s (L M o'l 1S A cos p{'ﬁgt;‘_‘g e S 4

b e L s Ty T T e y—
T R R e e e e e e o o . mem LTI T S e e e




(s0)

% } 3
e T | e

hallawing  gpleqal

]
E ""1.'~i.'h

) . ; .
} al Fl @ :-:Ir'll'l.'lr-,'li'i.{l

|."I
l:". N
1P ] i
l (>0t ;m".‘tmf dil
Cr
LTI
() Sincwol -Ces@anl dl
D

Sinwet ] Alway peuodec weHh
Casiwal Fundamental perod - o7

:-l__,u;‘]
&1 o ' i
€ =  Cwsl+ 1%
2 1/t -+ phasor Quarhhk. e1¢9 = phasw
Locas of Hie el 15 Grele-
i By
g]f - -— - A e — - oy = e &
e - Cosel + 35Inet .
= <) d
Fundﬂm!.'_l"-‘ghl hfl‘ﬂf‘ i
- o - el
(fouwed = 7.
e
P Tmm.nﬂ_._“ et oy qhmx,.mhm.q.nm\hﬂn\mx\--WM-_\M.\ = tf_l

e LAy PR e K i

A o e s s A A AAAAAAAAAN



' -
gwel Teme Peupe| = 27

(EF ] r"l I-Iﬁu r:i: LE |EIF-: h:l

plict 4 g1l ose boih boue  Same amguly Uelscls
an same peupd bul oply .’ﬂ']’j{‘aqri‘ 15

Compli by of darechon

FEJr.iEE'-'?{E}Er’ oF ecreate byme  Sanalis

1] ’ BEc

=3 = =L 5 n

Fundamenled Feme peuod of
_Distieake ke Signol [ed]r 3

Fundamental ferme  pemod 15 defined a3 the manimu KO

of Sample tacen by sample 0 rebeal b self -
~ 9} 15 denoled by -

_ and N 15 dlwgep o anteger belz 9F
i o measant ne of Samble: o elna

BRENC R TR andnmxn}gl_ _E'Eﬂwmi_{?f o, Ennhnuum Hmﬁ_ﬂ_ﬂum._lm
=== __ Siqnal _can be assume eny vew wulae bod Rnge
. menly peyod of a Dsweade feme penodie Signed 1S
______on _dnteges

é.]wﬂn _-_:.- e s - — - - ..- e e
L < T éﬂf%]“—:_i_ﬁlﬁ B {8 o M
YT e
e R T
i T eban ' {0 g

P e T T LS R S —




a a s B BB

(iary el £

i

f
L] 1
",
|
i "
o | f
|
| "1 | {
L]
B
|I'|
5
1 a |
[ -
" |
s 1
| o
II'\'

F
-

1
[

ne b
Iu'l"1,-' = .|':' i =
sH Ay

=i At \ . "I.;F':"'—'E’i:-ll .
fic i)

' 41q ned
) i




o
(52)

o &y fard |"'_-_',|"|
g - = L =N !
it I:'-"-'II.' -I:.llj.\_" LITEY S aoneé il ¥

1

Addihon of v

b g by
- PRt el |
Peclanaulovy A

clope Fhen alwoy obleun 4

| H : = 1 s fals) !-'r:lf‘f:.
5 I~ ug ablerm Yyeg | b Peres LG
% Pelalize F(-t+1) =2 QOUUE probler® Firs . G

p-uct)= wCh) - Farmp «_‘Slr_qﬁff'.-'i"'"--.x

CE-3 3] - A e Damw P sanal

4
t-4)ull-4) = v(il=d) Rarep signal: |

!

f

¥ g

Tzme Asrals ng & '_.-1} i _QE.'L?E_-'- E.'D.] -

T et E=zal]

s e |

o
J Gt ) : o daLs '

=
B

» et ¥ bt o L N A
D i mullepleghoy  — -1




Umt Romp  Sigpal

& Fil)
I / FOls LaEsaL. |
= A = O t <0
| g | -
o | 5
x e Tome sralena of  Fomp
"u..:r_JL . veal )= ot at_z 0
[ G i JL£D
e L<O
|.a-’". I }/_ t 1 =
= | ] TSGR
i viat)s an UU
Eme  scollepg 15 same  as magnitude seaiing
only ¢n Lawp_ 59pal
Tk TTET{J ; i q
mathemaheal wony
I ) L) =0 LD
. =t WED
0 52 B

SKelech [he  Folluwing Hop s SENevkalle. -
(i) . TCe1a ] R ity SN N
(v) 7 (L43) = : = - e
(M) ¥ CeRl R S ... - vy

&




(59

Condzhond lly perodic
E o3 Pﬂf'rﬂﬂﬂ,!
Loty

)

L e—

Lo

= r hagsor. a7 DJE.[!?_LJ_&{E _ElhESDldﬂ.l 514G SRR A
Discrelke leime P has : Il

Hop khab 25 &
anly tendzhonally peqiothe wekh Q. Corydzhiop Ehay =

: gu1Qcel i TR 2 AN
he Rahoneg! 9F 2F 15 Rahonal thepe Peuodic e

perdl = e N e
= : :‘_J;!II

el . t'_v e e e e e e

(U182 T3 I O Sy i o A e e T

T omunimu Pﬂiﬁlb]?nf_r_ﬂ_pq_% guch Irhid _

theapove procuct 15 fan enteqer:

g ! Qi'iuu. el T oot B 0

Cas 240 R e e i 1
97
W ' 7 PhEEEe T "g:;a;,_ha,wi‘-“‘“ RO B g i
: JGes2R o L R e e e SR R e X
i s S it o St s e Tt
e eesile b o BRI b el R
- i ol = e SO
AR - S oyl S
sl : " Wt 27
B s FAmr il o] (Wwot 27)N R S
R E LT B EP BRI L T
B AR - plwobh =
: ¥ e i o
A L o e E‘ .:-!.._._ L‘——? e + ArEha S e e A e e e L et A L]
o pma e R R e
......... . plwgh , @l2KN. s Tt R
R R : L
2 e"]wnlﬂ e | )

394 = 39 857 TT -~ ~ ~ -




(s0)

For ¢ [uscreke pPhasor as wwell as (ke prscrebt,

Sinutoiclald "_Jrr“mf I Figqgp 1L 1o r-f|’r'.r| ELEK) F"_F

Ll Ay F-;'l'-']'.l,ll"fl"i"r'J h:f Ly < fq'f‘lrl'i it es e T
{1k .'i,ll.'"rrﬂ.l, I hal 1.5
""||I ﬂlﬂr.?;!‘;'l" i_.l]_lr]'l:mi' r:i.-' i Ir-hI I-E Bﬂﬂ’-?
a JA! ad 25 DL o e
4 e o -iTl . @3un
r-:-."":'l ) —
L Y '.l"l,.-l
“I.n t =_-|' ,'.TJI;‘. -
24 MK x
q-i":i"'{- E;.'-L:,?iﬂ ';u'__ﬂ
a <
o dinel t  Sinwst
Al La i Fanioelye *
e gy Alway  peuoaic
“ LUE -
, e I
L

Lel ﬂl’lﬂ? 'Im#

N AR ST

- ﬁ"T_'Jh mﬂ' L
1T, =
50 Bo¥h Vewe Gomple
e -/ \ @ 2nkqermudy
S e X U _Pe.of cycle
-r- o e " . - = s
T: KaTy ;
For Pertodic
S B v
G e ,.( -3 1 H&hﬂhul 29 oo .__._:.

.| i o

L] -*'é flona) | 208 |

. £
[ TR A T .
] e A S R




=Y
Gy oy Wy - - - — W

Fundomerdol Anguler Freauor)-
g = HCF(an numenato)
Les Cainl peramineht)

Fa | ?;
= 3
tag 3 H:’:g.:(.aljrgj _____ -
L.fm{FS'}IiJ
: _
30
Thep

+ i : T :
A Signal  FCr) t5 Dpehned as  fct): A+ 3cos(Ztet ::,} .
o Gﬁiﬂfﬁ’ji-f :!, l‘f 3¢05 E Iil_
15 this. .5JgnuJ periocc 9f 2t 15 n:ncl zks Pﬁf&qq_

Fer): 4+3cos( Tttt % )+6sin 5t Ys ).
ciliag e oofe BeoS(ANE ARG

_"" AT S?“‘L‘Qf o A | Qlfwﬂ

" am(wet+d) = = Puo

 coswot  T: My
B cmml____._._"h vp s :
 Adduton of pc sara) mo| offed] the ﬁmad

~ of sqnal The period n Mo} Chemge:

mimE  EEETTEm e

e i TR ——




Feor Guuen i-lgrjr;.l|-

- -
P = = LU 27 Lilp - G2
E 6 -
bor Penoclc
@y L2 o wizll be Rationol

{ng Ll.'li Let)

Al are rahopa s0, 9F 15 peroclc.
Mow  Calealqhon  of period
Fundaimentol angulans FRequenhcy
Wo= HCF (2 K3, £3)
Lem i I SN

: 210
50; Teme Feuod
= £ 7
oo
(T )

Disceeade Teme Signal
e Sinwin -+ Sinwlar -

! ®

27 - pahona] £, = E’ahuneui_ :
Then P o T g S Ihen Peuod of Peatoduic
""‘Jr: 7 Ei ﬂz: V2 E:/wg.
(R —
e Inkgen
Snkqen
Ther
MNi - glways Rehopa)-
™,

Nz ooLem (e Na )

R e e 0 220 M i S npas i e e R o L R i O L L O b T TRt St o s R e




el R

(%
" Camy o o Corthneows  tirmme  petiocls ,E.,qnil. r:r:-;:u,_c,';_rr_'ri_-'_:
pol be |L:u'>-'r'4-::-r‘i?r- b | sy o I:-'-‘-_':f'ef.,"f_ tzrne Peuogiir
Signol 18 al ety s peuoclzc -
cobier; Hwo  conhneous ke @ Signal mhr-:h ane Sipugoldes]
ar Coynele exponen houd ane adcels ,{fhmj e Cluoaaps

pecl e 15 oply withh perfdL

;Fr]rh;_;.'[jj.‘_g,a-:jjl|-:_f peuocHe- dhe
an Two DT !_‘;‘ur'n__w::uchp.F

nathe _LJIf'" Cembihgholyy «whene
O @lnplea. ciponephas  A5H ol ape  addéd
mdividuel peuoctic  Pohre:

Fhe  eikore

15 weHh the

Lo wcl)s €320t Alweys peroelic T, - ﬁz’” : —
Hach): fj-»['-:z”l 1)
ezl eIt i :
' L 9t 15 perocuc
» gaponerhad  decayy g g1g |m‘:_|
B | g anby
1 =
x i o e Al
T 2 A
'“‘“ﬂ-__,_‘_‘_‘___. - i s ¥ G = ST
ey wheb [)Eﬂﬂd;f__u@[}_{]j 15 mmrepm welth e:pt}nn?ﬂh_cxj e
decaqing singned thep  Resulbant—signd” o Al
alspetiocicraigheie . aiE 0 e o
Gaphot et St Gweno otenl
I b oot awph s
e Groph:
- z S S ey M S i

_____ o TR RO & = saﬁt_ﬁl_{;:aﬂﬂdatc_,_




