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Abstract

The aim of Study and Research Aiding Program on Communication Engineering System
(SRAPCES) project is to facilitate learning and researching for learners who are interested in
Telecommunication through Computer Based Training (CBT). To accomplish this task, specially
designed software based on MATLAB is proposed. SRAPCES oftfers efficiency and conveniently
for these learners and lecturers. This program is designed as the SRAPCES for students or people
interesting in the analog, digital, and spectrum. The program shows the result in the same was as
practical laboratory. First, SRAPCES utilized GUI to communicate with the learners instead of
text command based. This allows learners who might not be familiar with MATLAB to be able to
utilize various functions previously available only to the users who are familiar with MATLAB.
Second, SRAPCES allows links between each GUI window and also links to Microsoft
FrontPage. Consequently, updating and managing content by lectures can be accomplished
without difficulty. Third, learners can adjust various relevant parameters from the offered GUI in
the same manner as changing physical parameters in an actual system. In addition, SRAPCES
provides graphical result of each adjusting parameter. Thus facilitates learners toward better
understanding of the theoretical concepts in Telecommunication just as working in a practical

laboratory.
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ﬂTiWi]TimT“]f’ENﬁﬂalﬂuJ"Em‘ﬂiJﬂ'li‘iilﬂ’]luiLUULLﬂﬂﬂﬂT‘HJmﬂ’]ﬂLWUH (Additive White Gaussi-
1 \ é 1 s d.y e o ﬂiy
on Noise 8991 AWGN) @9rasdayanauuuiiaziiguauiane

Qs

@ o " o s a U
1. dynunudyeinsuniu lifliness$u (Correlation) fu na1IRed

a

y(t) = x(t) + n(r) w1d ?:x_z+n_2
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) =] o o = & oA = =i o o ar
amasunuduy hamddoudddwioes a@)  dusud wasdidves
o o = S g o Vo
yausumulu »? = N = 7B Tash B lunuuaiaivesyesdoyana

3. Mdewasdygudunnduuieiing x2 < §

= o

td
4. miraiisuiazmIgydehidsvesdyanausenianansasase’ld  Tasraasma

NN

2.4.2 M3NSHAYeITYRI®U (Channel Coding)
A £ s ] a = o o v Ay A £ w 1o = [
iesnamsmnsiavyesdygrandumsiuerdisdan ldnnmTsatnswaurassuiiagg

o o 4 ar VoA [T | s 1 A o v
mnniaiidudyanuyalndmedudivesduanaudeld  Tunsdinesisznevinaisves

[
£y

1 i 1 ~ T 1 ~ 1 3 a " ar o
HHANNUHAUIITTNDY M uummmmammuummuWz;ﬂumadmimmm U AITHAN

¥

y w 1 =] =] 1w 1w a a
peAYINIAToUdIHAYImIsH A ueIIMITUABIIIAY log, M T uazdTemapaiy]

b

2

1 w =S| dy 9 9 o @ A A 9/ Qs 1 Y] = I~
1 AU “luﬂmmmu E]"Iﬁ’lalﬁﬂ']‘iﬁﬁ'i’lﬂﬂ.!'ﬂ’ﬂﬂmﬂl‘ﬂ‘ii’NlﬂﬂS‘Hﬁ'“h’ﬂﬂﬁ'iyimmﬂﬂ’l'lllﬂ'l’llﬂu N

s @ o w 1 = Y A ) [ 4
AYANHUDATIVIING (R) wﬁa"lﬂﬂawumﬁyaﬂym

R:log M

a o o d
2 e/ dayanyol (138)

& Y w o w ) ¥ o Y w oA Y w
galuszvuidnsiaezaeasiaresdyanaezuinde q 1850 2 nuudlesy fe nsishse
WUVDABA (block encoding) HATMIIENTHAUUUAINY (sequential encoding) IAeNNITMINIY
k7 w 3 <A 9 2 Y ar 1 a v a - g =1
VDITL VLN THANITDINAD DUATDUNTHAVOITY Y I MO U Ty s luwrSid i)y
° a T ' 1 o W " 3 = < 9/ @
g Ua Turssniumsdsdisiaesnliludazge &1 4 =v fezdumsdhniauoy

4 ¥ 4 o ¥ o 2 o w don g g =
Uaon uagomuy <v ﬂﬁ]zlﬂu‘r’]'ﬁﬁniﬂﬁllﬂﬂlﬂuﬁ?ﬂﬂ GHQﬂTﬁL“U'ﬁWﬁLﬁJ‘UUa@ﬂuuﬂﬂ3lﬂu

3 @ Y

1 2 o o =t < 1 qs)l o
nsouazmanUIINdyaaluni iasy 1 vdendeusinmiudaudhsitanZeusunda

T

[ 1 o ar ar o & o a as
davan i dawdmiumsinsauuudwudunmseudhsia luwoy 9 N

¥
Ao w A 9 o

9V ]
mathsdaimniuseiyaganneiididy fe Asamsananuddouvestmsign

o

=1 1 ﬂ'

fudannurdiuiainms e ldlss@ninmlumsdainmsgatu niedyas manod

q q

< =] & 9 v LI = W b Vv
Lﬂug‘ﬂ‘ﬁiihﬂ FlBGI?Nﬂ'lﬁﬁﬂﬂﬂijﬂn‘l]@&ﬁ?'ﬁ]ﬂyiﬁﬁiuﬂ’]iﬁim’)ﬂﬂulﬂﬂﬁﬂul‘%{‘i13%&’1414%8-

v
T

3/ L7
anulningnafisliuummusnmaauiisnson “S1swe (code word)”

a
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2.4.2.1 M3s¥a ( Coding)
¥ ' ¥ Y 0
Wo99InUMIE TN NI A usEUUa R eI i werhmsAnuquauaFata 1
= :} 9 1 ' ar 3 9 @ 2 g = o o3 o 9
WuNUANUEeUYIIIMIRgIN auiumsnsiatutuFsudly mszeeri i awasg
S 9 ' Yy & = v - llyy a a oy
anfnuEraUYeIiIMIadld  FanunedazamnsadewiasiiulddelSinaiefivesas
1 =1 3 v g Y] H Qs ' & g o
uagda IS wumadunnfuiizdesliszuunoasiafideandostunianiads  Gedosyinly
Y =Y A 9 a 3 2 A [ :iv
1A sAunduAuL Mssiatus NSz uIuns e
o d‘
n 31UIUA

0 __y 00...00

n IUIUA
] —» 11...11

w ldaanuuiezidly

z= Yl () (139)

k=(n+1)/2

Tagnan € Ao Anuniezdy crossover vaaradyan

@ oar 3

n Ao AnueMvesinudyau s sduyauun T

k Ao Anuendwudaanuoendedyaauu luuni

g g

& 2 1 a o a r_g
HIA1UDY (n+1)/2 AD AANUHANDIANAAUU

MI9814 : WoR MUAA n=5AU9uas € =0.001
kT

— 1 1 g a Yo
N1 n=>5 ﬂ']ﬂ’l']JJu']ilzl‘IJuNﬂWﬂ’lﬂuﬁ'ﬂﬂulﬂﬂQ‘M

5
p, =2 0.001%(0.999)°* =9.99 107 ~ 10"’ (140)

k=3
El
' 1

o 1 [~ a Y
N1 n=9 ﬂ'lﬂ’l’]llu'li]%L‘lJuNﬂWﬂ"lﬁLmﬂﬁ"lﬂﬂdu

,
p.=2.0.001%(0.999)"* =9.97 x 1076 ~ 10" (141)
k=5

'
s

tiufle mawinzduide n=5uar € =0.001 89 9.99 X 10~ 10°
uaz Aaninzduiio n-9uaz € =0.001 A9 9.97 X 10" ~ 10
nneums uiosnuggesdyaa (C =1-Hy(€)) diounum € =0.001 9218
ANNYFOIT Ry R 104

s

C=1-H(E)=1-H,(0.001) = 1-0.0114 = 0.9886 1s/MmsaaTauaa

g a
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2.4.2.2 MINSHAMUUUADNTUTH (Linear Block Code)

9 @ =~ a 9 =] @/ @ W ow rFa = s
MasHaLUvURenrad UM sHadudnyal (codewords) laBiin13Tauduueg

v o a a o

o v w o o = e &
2 dgdnual Wy 1 dyanyal Minduaanluue £ vesmlashilivuie » Fuuadnd G (Gen-
kY

= = 4 v o w o' s
erator matrix) = k X n @130 IUTUMINATATUDIM It T adeydnyal ldaadl

c = uG (142)

B =

TagN u Ao Voyaaug IUA0INGEHIMUARUAINGTI k (V191984 encoder)

U

= g = .. . = [V dy
TEUENWNNUDYNTA (dmm : minimum distance) UHUNITAIU

a

dyin =min,, dy(c;,c;) (143)

min
d, 783282N19903 Hamming

a L4
c, A error-correcting capabilities UDIUNATNWLD T i

i

5 Sa . a o @ g
¢ A error-correcting capabilities YUDIUNATNYADANY j

¥ '
o

] Ed
infiesNan (o, : minimum weight) fiaunsead]

min

a)min = min ¢;#0 w(ci) (144)

a = = . 3 = &l
ﬂTﬁLﬁslj"I‘iﬂfTLL‘]J‘]J‘!Jﬁﬂﬂl‘NLﬁu (Linear block code) uu@xmgﬂuuumu

1 0 —.0) le p[_g *- 8 pl,n-k

01 ... 0 py; Pogl ==r P

(145)
G =
_0 Lo 0Py Py v P
Farmnsadoum G luglvesi G = [1,] [P]
Tavfid1 1, Ao AuuaSndiondnusiuie k X k
A P AD WATATULIA k X (n—k)
IUASAFATIVHOUNITA (The parity-check matrix) dmsumsinsdann q (n-k) X nfe
¢cH =0 (146)
GH =0 (147)

Taei H' Ao nauInsaueamuasnd 0

as

9 3 " T y
uazd1m G WeniThugUuuy (systematic form) Tz 1¢dasl . H = [P'| 1]
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2.4.2.3 amiammmﬂ1'51ﬂ71sﬁansﬁnuﬁaﬂﬁﬂsﬁ’r’u (Performance of Linear Block Codes)
a A 2 1 e Y o o a oy oy ! Y A
mmwﬂwmmﬂu lllllﬂuu NAVNNTUTUTUULUUD U BUTUAIIAITZHZ NN DN Q'ﬂ

& o
(d.) °lummaﬂwmmu hard — decision WQJJSﬂLL'LI‘UﬂE]

min

Pe < (M -D[4p(l- p)]='? (148)

Tagi P AoanihezduAanaindmiunsauogian (error probability in demodulation)

M fio mumsdnsWadadnysl (number codewords) Taef M = 2*
Pe < (M -1)0| -2 (149)
2N,

: I as 1 o @ é
lagia Ny Ao maasuvesnnunuuniuddsdyaiasuniusidhdumit

d" fio szueMgndmoulesiiqa (minimum Euclidean distance) Y0431er

& E o it
FIAUNTV09 d- Lana 1an el
Jd.. E (Fyaauuuens InTnia)
(150)
d =
J2d,. E (FyanauuuLeud Inana)
waz E Ao nasnuvesuaasdiuilsznouvessiadydnyel
[ u’: Y
AT 102 lam
a
(M -1)g || Lo E (Fyanauuueos InImia)
2N,
p. = J (151)
d win B (TuanuuyVLaUA Inao
(M _ I)Q min Uey 9] ﬂ)
NU
\
uaz g -n"E_E (152)

Taeia R, = k/n A daimadhswe

LY

o ' 1 a (Y a1 a
E, Ao wasnuvewsazauilsenouvessiadydnuaine 1 0 5192 18aunisung p, Ao

( s = 7
(M -1)Q (dz_ﬁE_bJ (Fyanauuuess Inlniia)
P & < (153)

“ho [dmm R.E, J (T U uueud Tnaoa)
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2.4.3 szuvdemsmna s (Spread Spectrum Communication Systems)

ar a a ot = L")
msuaasalnaiuvosdyaunndyy v laysooanluouliyn (Amplitude) Wiy A

Ed
=1

.:; = "o P £ ] =Y o Y ar
ANUFIMNY o, uazlainny ¢ aunsouaadldeglugadinenans lanail

W(t)= Acos(w,t + ) (154)

uaz dyaaausonanslalugli 2.3-1

v(t)
! QAcosg 1/fo
|

L

-¢/wo |0

]

d'. s o a a
3UM 2.3-1 dyana layvesannuiifen

3/

Toanauiiiion lduaaslugduesanlnaiuey 1dae Ui 2.3-2

b= %
= A 8
B =
E @
T f A f
(n) 7ua (¥) Wa
d; [ [ ' 4
31 2.3-2 milnasuvesdyga laywesdnnudife (n) vina () ola
3 H ¥
A 4 a o ar d @ Y
venvintdyanalyyyevannudifordiannsananlugiveunasos (Phasor) 1iu'ldsa

9
weraslugiin 2.3-3
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A cos (woet + @) = Re [Aﬁ:j(m"t e ¢)]
: / \0
5
< 1
-
= A '
£ 1
%o ]
g ¢ . N

]
Real axis A cos (wot + ¢@)

i 7 o s A e
g‘lj'ﬂ 2.3-3 Wlayosuea ﬂgﬂg1m"l“ﬁ1;|}°ﬁﬂﬂﬂﬂ?1ﬂmﬂﬂ?

wonilas Acos(w,t +¢) Ioglugyl
A e A g
Acos(w,t +¢)= - ePel™ + g Itgin (155)

o o = Y a = o w
annsouaawlmeesuazmlaasuuuuanud T ua lugln 2.3-4 nay 2.3-5 awdiey

Imaginary axis

o i
P .

’L Real axis
r'a
» /’A cos (wot + @)
|~

e 4
h 5,

a o - 9 a o A a
31N 2.3-4 maesuuuauamesiuvesdyaa leywessanudife

Amplitude
Ai 2 A2
e fn O ft) f
Phase @

I Ol fo

c; :v = Y [ J A a
Eﬂﬂ 2.3-5 fﬂﬂﬂﬂﬁﬂllﬂﬂﬂ??ﬂﬂﬁﬂﬁﬂWHﬂJﬂﬁ quwm"lnﬁuﬁaﬂﬂmmmﬂm
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2.4.3.1 a)nASuMAIURINIZUIUMIAH (Stochastic Process)

E
smuald X (e )dludunlsduiay x(neo) duiladFudioiave. . _msguil Tu

o @& o [

o ' as da 1 o o
mimwuﬂmmwumuumﬂﬂmummmmuﬁaﬂwmema ﬂ?jﬂﬁlﬂ’]ﬂuﬂiﬁ

L) f<T/2
xr([; a)]): X ({) = {X( (0',) | ’.:. (156)
: 0, figu 9
ﬂxulﬁfhmﬂﬂﬂ%’uﬁwﬁ’ammhmﬁﬂﬁﬂgﬂ“lm%mﬁﬁ (Brsemble. Averaze) Aall
fimua i X f 4 . EnX 2]
S (f)=E ;gg# =}.1§;# (157)

. o = o w R - o
MINDGAA (Modulation) dryanamieiemsthdyaialwihildnansuadiseims

£ v oW 4 4 y [ {a 1 as v w
adumenerd lddudyaanaund dioshndmsifedudyane vfhd lusudey-
stll St a 1 d 3 = 1 9 s &
gunauinianudgandnn 9 sz leniveamsuequatiuiioguaiviliznmsdiody &

E Y o at
U5z Tominaudaun q Ao ldaunsodadyanavats 4 dyanamion 9 du'ld Taenisue-

7 @ 2 oot = [V
g lduadumivindanudaieiu

2.4.3.2 szuvannaSuuEnuy DS (Direct-Sequence Spread Spectrum Systems)

dyanumlnafuudensauaaseglugl

v(t)= Y a,g, (- nT) (159
n=-a
{ = 3 1 w o 1 N
Taoh {a,= £1,- O < n >0} uaz M g () Wugnnawesiad Tavazlda o) dadl
()= Y c,ple-nT.) %
urasfuila
3/
Yoy
Y19013
V109N AI00ATH P . P P diananase
D LAQIDAINDT DI . =
M deadym P ° > i FaEgnAinG: BoudyY I 3
inTesiuia nFoafuiia
sUnuuAIe sluuudiegn
Mgy My

U 2.3-6 upvFreesszuAemsanlansuns
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1 dy o w A @ i =t |
drulsznouiuudmAyveImIdemsssuuadna vty musauanalugli 2.3-6
o d’l at T Y s Y] ] s
npuiaesszuudemsminasuud vilsznoulildis dneasiavosdyn e (Channel
Y] r ar a 4
Encoder) 2 @7, ¥03@02Y18 (Channel), HogLaa®d3 (Modulator), ﬁuﬂ@‘mﬂmﬂ‘i (Demodulator)
i o w 1 v‘g =] e y aa w
Taginsueguaamoinumsauogaanes iy IfuiugIUYeIssUUToa 1AM ALLLADUIIY
WU (conventional digital) UazNGeRUNATUNUUAIDE19NISN (Pseudorandom pattern

ot 5 4 -] = ot T 1 ar { é C;’: 1 s
generator) 2 /7 FuAToIRudazUnUUAIREIMITuAIIMTnTue FTwiumsuegaamed

e

Tumsdadyana dauniesduiagluuudledumsgudrnassiuzldswdumstnegaa
L w a2 &y ! o A as [} ' as
wosumssudgyga d3n lannwiesdudagluuudlsdamsgunsodaanmsuniu (Pseu-

ar 1o L] { A o
donoise, PN) fiB M3 suuazdsdyanaunluanudiuvegaames

2.4.3.2.1 m‘sﬁua@mmﬁ'm;mﬂ! (Signal Demodulation)
dyanufueguaamnaloulieglugil
Av(t) c2(t) cos2 TT fct = A.v(t)cos2 TT fct (160)
Tagina
sinc ¢t =1 d@mTuyne ¢

HANTENUVDINTAITA (despread) drnTUMITUININTBALD VALY IRaUMITYBI TR

14 (received signal) Ao

r(t) = A.v(t) OUt) cos 2 TC fct + 1(t) (161)
Taefa i(t) Ao AMISUNINHOA
Fariu r(t) et) = A v(t) c(t) cos 2 T f .t + i(t) c(t) (162)
MATUT YYD
DOATHE r(t)
> ® > Q) —> _["( it > undredn —>
c(t)
inseaiiuila gr(t) cos 2TC fc(t) Teyaauilnn
danm PN

3UN 2.3-7 msfvegquanvesdyaualansuuruuy DS
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" 2/
7UN 2.3-7 wamimsaveE@avesTaIMmURATIWHLLY DS WuasimITudyain

o

[~ [V A A o . . i) oA o 4 =
W UTUADUININDNALTIINT multiplied Tagldmanudauuudiaesgaiu () Taofinny

Aoioudnudyaansdisia PN inseasy

2.4.3.2.2 anuinazuveannuAANa1a (Probability of Error)

T [~ = s a é’ = Y 9
anusziuvosnnuAanaaiinasuasadeudegluglauns1a

2E
oo

o

TﬂﬂwmmmmLﬁJummummwﬂwamﬁsﬁﬂﬁu ﬁ']ﬂJTiﬂ“H’Ivlﬂmﬂﬂ"hﬂﬁﬂ\‘iﬂﬂllﬂu

lavhii N, << P, /W
2E 2E
1Az ARV Sy L
’ QJ[NG+P_,/WJ Q\/[Nu‘l‘-],,J

2.4.3.2.3 N3 3UYDINMTUANT (The Jamming Margin)

w a a & =

dyanmuesnmsunsnaeatedyanauenis Fansadeulugl g, /7,
| Eb - P.rTh = Pa‘ /R = W/R

J, BWo p, /W B[P,

a

¥
as

aum:"lé’f

2 w E
10log =~ =10log —-101log| —*
5 22 10105 - 1010 22

o

3. -6,

é 1 ar 1 1 = -
FIAOATIAIU (P,/ Py, 130031 MIFIUVDIN TN

2.4.3.2.4 anssouzdaanamilnaiuu

(163)

(164)

(165)

(166)

(167)

(168)

9y  ac [ ) aa g =3 A o A =
ﬂ‘)U'J‘ﬁﬂ'ﬁﬁniﬁﬁ“uu"luu'ﬁlﬁﬁﬂﬁu (MUVUDN 1D LL‘]J‘]J‘FI’@)HT’JQ“II‘LJ) Iﬂﬂﬂﬂ'] SNR N1

- & o ey w o
POAVDINITODATHAULY soft — decision FUUUMIHUTUYDITATINTIWT TaeRaLIT0M

4 9/ o Y
INUNRMIITHA 18N aumMs

931NN = =R .d2

min

(169)
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Tasfi R, fe opsimsdnsia

une d

I

"o 3::U:mamivﬁ'ﬁﬁ’ﬁdﬁfﬂﬂwaﬂﬁuamamm
) { ]

[K) —( ] (170)
R B
(W

VINAUNS [ J
E
+(CG )y — (—”J (171)
J’ dB
2.4.3.2.5 mtlszgaddmiudyanamlanSuukuuy DS

=[S

4 dB

s s

o [ 1 o’: T <
mssggnadn i udyyimaneSunkiuy DS dummsauisesn @iy

a

o

- MSAINIUT Y

a

@ s

m’lusmuﬁmmmm (Low-Delectability Signal Transmission)
- Code Division Multiple Access N30 CDMA

211 CDMA ensaieuliedlugil

} ERANER (172)
PN (Nuﬁl)l)‘\' N =1

"

Taufi P flo Mdidundovesdaynn

P, o MMAUNALYRINITTUNIY

2.4.3.3 andnasuupuuus ﬂ‘iziﬂﬂﬂ‘!‘ma (Frequency — Hopped Spread Spectrum)
= =] o 1 w o a d'l 1 dll
U7 2.3-8 Wumsuaasvden laezunsumsduaziudmiuszuudemaud EH Taudio
UHAIAUHANIAS (Information sequence) Wnweiinmsneasia (Encoder) ’dwi'a“lﬂﬂ'qmma-
fian FSK (FSK modulator) 1019231101559 UA504d4nT12HAUEA (Frequency synthesi-
zer) nnaauraaduida PN (PN sequence generator) ﬁ'aﬁaqﬂﬁa%aaﬁmmmesﬁ’aﬁWﬂws
) o ad a T o = 4 - Y o [~ =}
TUATIZUANUDVLNADINUNAINUUA PN 990N "]NNf‘ﬁ’lU[ﬂﬁ]%‘ﬂ'lﬂ'lﬂwﬂﬂ@mﬂuﬂ’]iﬂfﬂﬂﬂulﬁﬂ
FSK (FSK demodulator) INoW1M500ATHa (Decoder) AU I1ATBIFUATIZHIAT (Time-

synthesizer)
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UHai A PN

Y

A o o =
LATDITUNTIZV AN

UAAINUTHAUIIANT
A
—» DOATHT P FSK uagian < : 374 TOITTY Y18
|
kLY FSK Auaguan » aeasva |,
U1D8an I .
nTedunsIEim
y
uraenuila PN e o
IATDNTIUATIEUAIIND
31 2.3-8 JUszuvanaSuuHILY FH
avwAawaraiiiiu ) lddmsudyanw Fa
= lexp y (173)
2
da
laolid1 E, = P,T, = P /R (174)
Tagh P, Ao Ammdundvesdyana
R flo 9n311n
oA 7, >> N, A1SNR szeunsofuIn lAnInaums
E, V48 (175)
Jo P[P
Tagn W/R 71D 8R5IASVLIUNTZUIUNT (the processing gain)
P/P, fio misuveImsuanisdmiudyanasdnaiuudiuy Fa
@ 3 ' ' g a s g =
aiuAIneITURANAIA (The probability of error) Mulu i Idansadonlug
1
Eexp(_apb/z) ; pb EE!J/JU (176)
& ' ISP c:y
PIAVDL P, (or) AR
P(@) = (a/2)exp(-ap,/2)
aW /R
= (a/2)exp —aW/R (177)
2P, | Py

Tavhl P,(a) Ao mnaiesiufivniga




83

s da 4 ' "

ms lddyialanesdd (Diversity) WNBIO1FULMIUNTINTOAUIFIVOLDLANND
awowulsnldlumsaadulafninnlszaeuiude

x = O + 0,1, (178)

¥y = O,r; + M,r, (179)

Tagd r,, uaz r, Ao A1 dyguIEDNVBITYANUTIUTANTOMS

r,Uag r,, Ao A1 dyauvvenvesdyauriaesndems

1]

TasndaanuAawaandu 118 unsunsnnssuniuie

K
P(2) = _; s Py >2 (180)
b
PR o3 1 ol 1
Taoiiiian K, ilumaeil waz m p, =, /7,
g
PZ(D) = g . o, ) (181)

h

o~ [~f 1 a 1
Tagiila K, iumaeh wag M p, =&, 1,
& ad v oad v q v w & I P S
vanmsuaznguiissauasinamud ety widlududdydiunisie:
ansaraeld lumsesnuuuuazaiieTUsunsuianina GUI (Graphical User Interface) Ly
v o Y] ¢ M aw o o & WY
paaanaans leslaaonWauas MATLAB uaziuided dszavanududald mszlums
o
Y @ 9 ar
sonuuuiazaie lsunsuuaawn GUl Tdannsanaamadng 1diu  zdestianuduas
) v a d & ) 4 g A dd g
anudnh lundnnsuazngufdesduveaiionniu duiuluuni 3 wfluiomffuides
v ]
fudumeude q lumsesnuuuuazainldsunsuuanina GUI e ldlussuyay

MIfnEwEazITeAIuITINTSUAoa1IHS 0 TNTANLIAY
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Msa319uazeenuUUdIa0IU9dll)sunsu GUI (Graphical User Interface)

3.1 panin
o = a Y d? d'l n:i [ o Y a Y [N
BUUTIADY  (Model)  AadIngnasivIuuuwanzgah ldinannut ladnyuzms
1 1 [ ¥ [l
MTUVITZUD  UAZINDNIZANITOOTUINYANTTUANATUAINETTNHIAT 1ADINM5 TA
[ £
MIReuuUUanY Uy Inganssunatu luszuy
a 4 I~ aa w ) q'csy ]
0BT TUUMSAoMsIUILOUz AN, Atna uazanasy Tunduaasdlom
A a o ! a
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START

MENU

HELP

NO
ANALOG TRA;SMISS]ON’ OR ﬂunn
DIGITAL TRANSMISSION OR = GLOsE
SPECTRUM TRANSMISSION IYES
o~ una N yEs VES
CLOSE
CHAPTER 1 OR
CHAPTER 2 OR *  1JunA BACK
CHAPTER 3 OR
CHAPTER 4 OR
CHAPTER 5 OR {una MIAN |
CHAPTER 6 OR
CHAPTER 7 OR
CHAPTER 8 OR
CHAPTER 9
1Junn BACK |

Problem 1.01-1.11 OR
Problem 2.01-2,11 OR
Problem 3.01-3.11 OR
Problem 4.01-4,11 OR

1unA ANALOG OR
1JunA DIGITAL OR
|unA SPECTRUM

+—f ﬂ unA MIAN

—> Problem 5.01-5.11 OR
Problem 6.01-6.11 OR.
Problem 7.01-7.11 OR
Problem 8.01-8.11 OR
Problem 9.01-9.11

No -~ tunn YES

(THEORY )

CLOS
EXAMPLE

PP R
nahfiieatuieay

Ao
winudyanual

. nAfTiADLTAIA T8I

-
naftilifeudAImslssyna 1y
M-file T matlab cditor

Haa & =
- NANUINIITAILEN NG Y

EDIT SOURCE CODE

Ui 3.1 wudsdmSunuuiiaes SRAPCES Tao1411sunsu Gur

!

PROGRAME RUN 1.01-1.11 OR |

PROGRAME RUN 2.01-2.12 OR
PROGRAME RUN 3.01-3.10 OR
PROGRAME RUN 4.01-4.10 OR
PROGRAME RUN 5.01-5.10 OR
PROGRAME RUN 6.01-6.10 OR
PROGRAME RUN 7.01-7.10 OR
PROGRAME RUN 8.01-8.11 OR
PROGRAME RUN 9.01-9.11

STOP
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1. myadeginiuanwa MENU

esign and performance analysis of the various building
locks, e.g., coders, decoders, modulators, and demodulators

SPECTRUM

3.2 uyudtavnTuaanIna MENU
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2. Kimsendaeemsai1egUniueaana DIGITAL TRANSMISSION 1a%ianuai 3

WIWaRAIHa Ao ANALOG TRANSMISSION, DIGITAL TRANSMISSION ag

SPECTRUM TRANSMISSION

The focus of this chapter is on the infroduction of
baseband digital modulation and demodulation techniques
for transmitting digital information through an AWGN channel. Both
binary and nonbinary modulation techniques are considered. The
optimum demodulation of these signals is described, and the
performance of the demodulator is evaluated and we consider

the characterization of bandlimited channels and the problem of

ﬁ*

314 3.3 uuusine s anIma DIGITAL TRANSMISSION
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3. fhimssnAlegsmIaiegUniuaaina CHAPTER 6 91n9anuadl 9 wiiaaiun

o CHAPTER 1, CHAPTER 2, CHAPTER 3, CHAPTER 4, CHAPTER 5, CHAPTER

6, CHAPTER 7, CHAPTER 8 it CHAPTER 9

channels and the problem of designing signal waveforms for

such channels. We show that channel distortion results in
intersymbol interference (I1SI), which causes errors in signal
demodulation. Then, we treat the design of channel equalizers that
compensate for channel distortion.

. Power spectrum of the transmitted signal in Problem 6.01.

. Power spectrum of the transmitted signal in Problem 6.02.

. Characterization of Bandlimited Channels and Channel Distortion.

. Frequency response of the filter truncated with a rectangular window in P
. The discrete-time channel impulse response.

. FIR channel models with 1SI.

3N 3.4 vuudaoanuaaina CHAPTER 6



89

4. famssndaegumsadregniuaaina Problem 6.03 31nRanual 77 niueaana
fi® Problem 1 ttfaiif1s Problem 1.01 - Problem 1.08, Problem 2 t1ja1¥1 Problem 2.01 -
Problem 2.09, Problem 3 iy Problem 3.01 - Problem 3.09, Problem 4 ity
Problem 4.01 - Problem 4.02, Problem 5 iy Problem 5.01 - Problem 5.11, Problem
6 Llﬁﬂtﬂu Problem 6.01 - Problem 6.12, Problem 7 uﬁuﬂu Problem 7.01 - Problem
7.10, Problem 8 uﬂwﬂu Problem 8.01 - Problem 8.12, Problem 9 uﬁmdju Problem 9.01

- Problem 9.04

(-} Problem 6.03,

310 3.5 nuuHrasaniiuansna Problem 6.03
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5. gﬂwﬁmﬁmwa Confirm Close Operation

) __ﬁﬁn_-_C!_nse Operation .

Are pou sure you want to close?

Yes I No ]

31N 3.6 maadrauuusiaeariuaAna Confirm Close Operation
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6. Wnsndetiensategniuaninayes THEORY winwianuad 77 wihuaaann
#o THEORY 1 utuily THEORY 1.01 - THEORY 1.08, THEORY 2 utiuilu
THEORY 2.01 - THEORY 2.09, THEORY 3 iijatilu THEORY 3.01 - THEORY 3.09,
THEORY 4 uijuilu THEORY 4.01 - THEORY 4.02, THEORY 5 wijuilu THEORY
5.01 - THEORY 5.11, THEORY 6 uijuilu THEORY 6.01 - THEORY 6.12, THEORY
7 wiadlu THEORY 7.01 - THEORY 7.10, THEORY 8 utjuilu THEORY 8.01 —

THEORY 8.12, THEORY 9 111j4:i]u THEORY 9.01 - THEORY 9.04

% Web Browser - walmi 1t

File Edit View Go Debug Deskiop Window Help ; i ¥ oAx

@ = O & #A Location | Giresearch workiT_07_05html v BODBeO
R e R T gy T T RS T S g T R T T R T T P S T S S T s e e

in Figure 5 as a function of the average SNR per bit.

107" QAM
sk M= 16
gL QAM
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Eiu"-—
a 5+
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g 2r
17t
2 2.
|u—l_
sk
S ]
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=6=4-20 2 4 6 § 1012 14 16 18 20
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Figure 5. Probability of a symbol error for QAM.

~N A 4 s o o @
& DML 35180 2 131 Ma Faanu

a3 4 i
EF annilivRuan a6l aga

8 R e

31U 3.7 wuvsaeanihudasna THEORY
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7. dhmsendlegnamsadeglniuanina EXAMPLE vinianuadl 77 wihueraann
A9 EXAMPLE 1 uuily EXAMPLE 1.01 - EXAMPLE 1.08, EXAMPLE 2 utjuilu
EXAMPLE 2.01 - EXAMPLE 2.09, EXAMPLE 3 uijuily EXAMPLE 3.01 -
EXAMPLE 3.09, EXAMPLE 4 ujuily EXAMPLE 4.01 - EXAMPLE 4.02,
EXAMPLE 5 1juily EXAMPLE 5.01 - EXAMPLE 5.11, EXAMPLE 6 utjuily
EXAMPLE 6.01 - EXAMPLE 6.12, EXAMPLE 7 utiiifu EXAMPLE 7.01 -
EXAMPLE 7.10, EXAMPLE 8 utiufly EXAMPLE 8.01 - EXAMPLE 8.12

3

EXAMPLE 9 11101y EXAMPLE 9.01 - EXAMPLE 9.04

€ Web Browser - imalwi1 . :
File “Edit View Go Debug Desktop Window Help : : N A

-5 #& | Location: iG:n'eseerch work/P_07_06 html V' BEOH® d
~
Figure 7.06.2 M =16-QAM signal constellation for the Monte Carlo simulation
0"
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"
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1’ 4
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w 3 W
0
"
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3 6 [ !
Ep/NgindB i
|
Figure 7.06.3: Performance of M =16 -QAM system from the Monte Carlo simulation.
o a4 o T
G NNV A5 I 1M Ing T aanuni
@ anfiistauan ams s zoadl BB 1-gle hematlab editor
4k
B aanil olouamaiamngyd
«
S———— v\

3N 3.8 wudraoanilwaasna EXAMPLE
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9. Mimsenddedismsadginihuaaiwanslszgnald M-file U matlab editor 910
Fawuadl 77 wihuaaswa fe msuszgndlda 1 utauilu msdszeadlda 1o — ms
Uszgndlda 1.08, matlizgndlda 2 uadlu msuszgadlda 2.01 - msiszgnalia
2.09, midszynalda 3 wiuilu msdszgndlda 3.01 — madszyadlda 3.09, ms
Uszgndlaa 4 uuily msisegndlda 4.01 — msdszgndlda 4.02, madszgnd 19
s uduily msUszgndlda 5.01 - maszgndlda 511, madszgndlda 6 wiaiiy
mstlszgndlda 601 — mslszgndlda 612, msdszgrdlda 7 wdadu s
Uszyndlda 7.01 - msdszgndlda 7.10, msdszgnd 194 8 ity msvszyndlda
8.01 — m3Uszgndldv 8.12, msiszgndlda o utiuflu mstszyndlda 9.01 — ms

Uszynd 19 9.04

. Web Browser - G:lresearchiworkimatlab/CHAPTERZ/IP_ 07 06.M _ ;
Fie Edit View Go Debug Desktop Window Hel _ e S ax

= | &  #h | Location  Giesesrch workimatisb/CHAPTER7P_07_08.M v BMmAE &0

© % MATLAB script for llustrative Problem 6, Chapter 7. echo on SNRindB1=0:2:15; SNRindB2=0:0.1:15; M=16; k=log2(M); for
i=1:length(SNRindB1), smid_err_prh(i)=cm_sm41(SNRindB1()); % simulated error rate end; for i=1:length(SNRindB2),

SNR=exp(SNRindB2())"og(10)/10); % signal to noise ratio % theoretical symbol error rate

: theo_err_prb(i)=4"Qfunct(sqrt(3"k"SNR/(M-1))); end; % Plotting commands follow semilogy(SNRindB1 smld_err_prb,*); hold

- semilogy(SNRindB2 theo_err_prh);

G:fresearch workimetlab/CHAPTER7AP 07 _06 M

31 3.10 g uaaawanisyszynd 19 M-file 11 matlab editor
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10. vhmsendodmsaiiegUniuaniwa RUN PROGRAME Mavianuail 77 wih

UEAINA AD RUN PROGRAME 1 utiuily RUN PROGRAME 1.01 - RUN

PROGRAME 1.08, RUN PROGRAME 2 uiuiy RUN PROGRAME 2.01 - RUN
PROGRAME 2.09, RUN PROGRAME 3 uiudy RUN PROGRAME 3.01 - RUN
PROGRAME 3.09, RUN PROGRAME 4 uiiuflu RUN PROGRAME 4.01 - RUN
PROGRAME 4.02, RUN PROGRAME 5 utiuily RUN PROGRAME 5.01 - RUN
PROGRAME 5.11, RUN PROGRAME 6 uiailiy RUN PROGRAME 6.01 - RUN
PROGRAME 6.12, RUN PROGRAME 7 LL‘UIQL‘flu RUN PROGRAME 7.01 - RUN

PROGRAME 7.10, RUN PROGRAME 8 utuilu RUN PROGRAME 8.01 — RUN
PROGRAME 8.12, RUN PROGRAME 9 utatly RUN PROGRAME 9.01 - RUN

PROGRAME 9.04

1 3.11 upuFreesmdudaswa RUN PROGRAME
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3.3 Tlsunsuilflumsafraninanana GUI
Tumsesnuuusazaiallsunsutaaana GUI (Graphical User Interface) sumﬁaaua—

uedon A3 wazanlnasy naded 32 1 sedesiimIssnuuuuazFou Tsunsuly
3319 GUI Man 9 auiadore lil

3.3.1 Tsunsulumsasranihuanina MENU

3.3.2 Tsunsulumsasianriuanina DIGITAL TRANSMISSION

3.3.3 Tsunsulumsasranthuansna CHAPTER

3.3.4 Tdsunsaulumsadamiuanina PROBLEM

3.3.5 lsunsulumsadranihuansna M-file 1% matlab editor foua1ailu Gur

3.3.6 lsunsulumsairanimanina RUN PROGRAME

3.3.7 Wsunsulumsadaviuanawa CLOSE
d?l} @ 9 :‘3 o 1 1
ey 1lemveslidsunsuluiade 3.3 Wushnsuaasegludiuvesnianuan

3.4 Foyarmq Mlumsadalilsunsuuanana GUI Yszneudedeyadneluil

1) foya m-file v0ei061T15UATH matlab AoufiezadraduTusunsunans
w131y Folder # matlab i 9 CHAPTER #11)5znou @t
1.1)  Folder %0 CHAPTER 1 §idfoya m-file ¥o IP 01 03 @9 IP_01 08,
ANALYTIC, DIS_SPCT, ENV_PHAS, ENV-PHAS, FFTSEQ, FSERIES,
FSERIEST, LAMBDA, LAMBDAAB, LOWEQ, NORMAL, POWER,
QUADCOMP, RECT, RECTAB, SIGNUM, SINC, SINC2
1.2)  Folder ‘f;‘ﬂ CHAPTER 2 ﬁﬂ’fmga m-file "Tf.‘@ IP 02 02 9 IP_02_10,
GAUS_MAR, GNGAUSS, MULTI_GP, RX_EST, VARIANCE
1.3)  Folder %0 CHAPTER 3 ii¥foya m-file 0 AM, AM_DEM, AM_MOD,
ANALYTIC, DSBI1, DSB2, DSB3, DSB_DEM, DSB_MOD, ENV_PHAS,
FFTSEQ, FMI, FM2, LOWEQ, LSSB, LSSB_DEM, LSSB_MOD, POWER,
USSB_MOD
14) Folder o CHAPTER 4 fifoyn m-file #o 1P 04 04 , IP 04 09 |
IP_04_10, 2ENTROPY, CENTROID, ENTROPY, ENTROPY2, EXPECTED,
HUFFMAN, IL4 8FUN, INVMULAW, LLOYDMAX, MSE DIST,
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MULA_PCM, MULAW, NORMAL, SIGNUM, U PCM, UQ_DIST,
UQ MDPNT, VARIANCE

1.5) Folder %9 CHAPTER 5 fiffoya m-file #o 1P 05 03 fia 1P 05 11,
GNGAUSS, BDT_INT, BDT_INT2, QFUNCT, SMLDP510, SMLDPE 54 4
SMLDPE 59

1.6) Folder ¥o CHAPTER 6 iifoyn m-file $o IP 06 01 fia [P 06 12,
GNGAUSS, XRC

1.7) Folder 40 CHAPTER 7 fifoya m-file #o IP 07 01 fia 1P_07 10,
CM_DPSKE, QFUNCT, GNGAUSS, CM_F34, CM_SM32, CM_SM34,
CM_SM41, CM_SM52

1.8)  Folder 40 CHAPTER 8 fifoya m-file 40 IP 08 01 i IP 08 12,
BIN2DECI, CAPEXMPL, CNV_ENCD, DECI2BIN, ENTROPY, ENTROPY?2,
IL3_SFUN, METRIC, NXT STAT, P_E HD A, P E HD O, P E SD_A,
P E SD O, Q, VITERB~1, VITERBI

1.9)  Folder # CHAPTER 9 fifoya m-file 40 1P 09 04 4 IP 09 07,
GNGAUSS, S$S42, SS_MLSRS, SS_PE42, SS PE%4, SS_PE96, SS_PE97,

SS TBL31
o ) o e 4 w v o
1’1“15!1‘1@ Wu_lllﬁﬂ'ﬂﬂﬁmaﬂﬁla m-file U llﬂ'ljl‘ﬂ@ﬂiﬂ\iﬂuﬁu’]uﬁﬂ\?wamayﬁ Microsoft FrontPage

2) Yoya m-file uag fig-file VoM wanwa 151058 GUI T file Fare i
2.1) Yeya m-file i file ¥ BDT_INT, BDT INT2, chapter 01 &4
chapter 09, CM_DPSKE, CM_F34, CM_SM32, CM_SM34, CM_SM4l,
CM_SMS52, digital_transmission, GNGAUSS, gui_ip_01_01 14 gui_ip_01_08,
gui_ip_02 01 014 gui_ip_02_09, gui_ip_03_01 §4 gui_ip 03 09, gui_ip 04 01
019 gui_ip_04 02, gui_ip_05_01 §9 gui_ip_05_11, gui ip 06 01 19 gui_ip_
06_12, gui_ip 07 01 @4 gui_ip_07_10, gui_ip_08_01 §9 gui ip 08 12,
gui_ip 09 01 04 gui_ip_09_04, menu, modaldlg, problem 05 01 19 problem
05_11, problem 06 01 4 problem_06_12, problem 07 01 4 problem 07
10, QFUNCT, SMLDP510, SMLDPES4 ©i4 SMLDPES9, ANALYTIC,
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DIS_SPCT, ENV_PHAS, ENV-PHAS, FFTSEQ, FSERIES, FSERIEST,
LAMBDA, LAMBDAAB, LOWEQ, NORMAL, POWER, QUADCOMP,
RECT, RECTAB, SIGNUM, SINC, SINC2, GAUS_MAR, GNGAUSS,
MULTI_GP, RX EST, VARIANCE, AM, AM _DEM, AM MOD,
ANALYTIC, DSB1, DSB2, DSB3, DSB_DEM, DSB_MOD, ENV_PHAS,
FFTSEQ, FMI1, FM2, LOWEQ, LSSB, LSSB_DEM, LSSB_MOD, POWER,
USSB_MOD, 2ENTROPY, CENTROID, ENTROPY, ENTROPY?2,
EXPECTED, HUFFMAN, IL4 8FUN, INVMULAW, LLOYDMAX,
MSE_DIST, MULA_PCM, MULAW, NORMAL, SIGNUM, U PCM,
UQ_DIST, UQ MDPNT, VARIANCE, BIN2DECI, CAPEXMPL,
CNV_ENCD, DECI2BIN, ENTROPY, ENTROPY?2, IL3 S8FUN, METRIC,
NXT_STAT, P_E HD_A, PEHDO, PESDA, PESDO, Q
VITERB~1, VITERBI, GNGAUSS, SS42, SS_MLSRS, SS_PE42, SS_PE94,
SS_PE96, SS_PE97, SS TBL3l

22) doya fig-file i file %0 CHAPTER 01 §3 CHAPTER 03,
DIGITAL_TRANSMISSION, GUI_IP _01_01 ©is GUI IP 01 08, GUIL IP
02,01 ©i9 GULIP 02 09, GULIP _03_01 3 GULIP 03 09, GUI IP
_04 01 @9 GULIP _04_02, GULIP_05 01 3 GULIP 05 11, GUL IP
_06_01 @14 GULIP _06_12, GULIP _07_01 4 GULIP 07 10, GUL IP
_08_01 fl9 GULIP _08_12, GUILIP 09 01 @4 GULIP 09 04, MENU,
PROBLEM 01 01 ©3 PROBLEM 01 08, PROBLEM 02 01 #4
PROBLEM _02_09, PROBLEM 03 01 fi1 PROBLEM 03 09, PROBLEM
_04 01 99 PROBLEM _04 02, PROBLEM_05 01 fi4 PROBLEM 05_11,
PROBLEM _06_01 fis PROBLEM 06 12, PROBLEM 07 01 #4
PROBLEM _07_10, PROBLEM 08 01 fi4 PROBLEM 08 12, PROBLEM
09 01749 PROBLEM 09 04

LY ¥
e doyavesllsunsuiaawatl fmaidenlossumduaasadoyn Microso ft
=1 A w 9 kY Y [ Y]
FrontPage, ima¥oy Teanudoyaniuaasna lusunsudieiues wazldlumsuanwaves

ar s
anyazaunIm
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3) Yoyaunalilsunsy Microsoft FrontPage il file 8 P 01 01 A4 P 01 08,
T_01_01 fi9 T_01_08, P_02_01 @i P_02_09, T_02 01 4 T 02 09, P_03 01
fla P_03.09, T_03_01 99 T_03.09, P04 01 4 P 04 02, T 04 01 4
T 04 02, P_05_01 fia P_05_11, T_05_01 §1 T_05_11, P_06 01 &2 P_06_12,
T_06_01 £ia T_06_12, P_07_01 i P_07_10, T_07 01 4 T_07_10, P_08 01
fla P08 12, T_08_01 @9 T 08 12, P 09 01 &4 P 09 04, T 09 01 4

T 09 04 uaz S 01

wname doyavosmiuanmalysunsy Microsoft FrontPage ImsidouTluosdudoyanth
uaadraldsunsy GUI, Imsweulvanudoyantuaaina m-file vodaoe1alysunsy
1 a o o3| =1 A w g 9 o a
matlab Aouivzanuilulsunsuuanwa, Imsdeulesnudeyantuaama fefuie
@ o ¢ 2 @ 9 Y ; v
anumnedydnyel, ImaveulvanudeyantudaanaUsunsy Microsoft FrontPage 478

QTGN
4) YoyavosgUnwd13lu Folder ¥0 Pigure

winamg Jeyavesgaminmsiven Tusfudeyanhuanwa 1151033 Microsoft FrontPage
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v Y
1. @9A11 T Display Properties a4a® 111l

=(1) |91717 1111 Display Properties

(2) nanfinth
i i : o I —— S R
Themes | Desklop | Screen Saver | Appearance >eltings | e ¢

ARSI IR e

Digplay:
Plug and Play Monitor an Inne30 GeForceZ MixAMx 400

Screen recolulion < (3) 1asun1 Screen resolution

ke Qoo Mo (Hignet@2bi) Wiiiawiniy 1024.x 768 pixels

1024 by 768 pisels - e

l Troubleshocot. .. ] { Ads'ﬁh;:d } 5

PR ——————— s AR5 A e A AP s i

oK H Cancel I .‘ -

i

(4) nA1ju OK

1 3
317 4.1 msaaa il Display Properties
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2. panniu
4 4 4 A ' ' & ¥ ;
3. @eunnd 1A All Programs Favzfimydesvealsunsueis o wudsingiu 19dou
] o
wnd lUATsunsy MATLAB 7.0 axflimydesvoalilsunsy MATLAB 7.0 Y593y uas

aovinuuliaani MATLAB 7.0 fagilii 4.2

E Mirosctt Word | ) Howltt-Pacerd , ) POPular Dictionary 2,00 P
j Kasparsky Anti-Virus Personal r PPUJar Dictinnar'y' el
j Lavasoft Ad-Aware SE Personal ) il
= | ) Mirosoft Offics Tooks | @ MatiTypeS 4

i

Moy meTBZD
M-file Editor

Gj ACDSee 7.0

W b : ) Noadware ' {j Adobe Acrabat 4.0 3 @ R14 Uninstaller
| P 1) He share-to- 3
E\p) IMTOO Audio Encaded ) Powertoys for Windows XP r Ij Gl ;
1 Jf] Starup " LR.LS. OCR Registration
,/ Adabe Acrabat 5.0 ) Winamp y ) Adobe 4
I = i } ) Microsoft Office )
" adobe Reader 7.0 1| e g i .
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CODE M lumsadialusunsu SRAPCES Jag GUI ¥ad MATLAB

1. $1999010¥ve 3.3.1 Av CODE lumsasawiuaaana MENU
function varargout = MENU(varargin)

% MENU Application M-file for MENU.fig

% FIG = MENU launch MENU GUL

% MENU('callback name', ...) invoke the named callback.

% Last Modified by GUIDE v2.0 01-Mar-2004 23:00:39

if nargin==0 % LAUNCH GUI

fig = openfig(mfilename, reuse');

% Generate a structure of handles to pass to callbacks, and store it.
handles = guihandles(fig);

guidata(fig, handles);

if nargout > 0

varargout{1} = fig;

end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK
try

if (nargout)

[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
else

feval(varargin{:}); % FEVAL switchyard

end

catch

disp(lasterr);

end

end

%| ABOUT CALLBACKS:

%| GUIDE automatically appends subfunction prototypes to this file, and

%] sets objects' callback properties to call them through the FEVAL
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%| switchyard above. This comment describes that mechanism.

Yol

%| Each callback subfunction declaration has the following form:

%| <SUBFUNCTION_NAME=>(H, EVENTDATA, HANDLES, VARARGIN)
K

%]| The subfunction name is composed using the object's Tag and the

%] callback type separated by ' ', e.g. 'slider2_Callback’,

%| 'figurel CloseRequestFen', 'axis1_ButtondownFen',

Yo

%]| H is the callback object's handle (obtained using GCBO).

%

%| EVENTDATA is empty, but reserved for future use.

e

%| HANDLES is a structure containing handles of components in GUI using
%] tags as fieldnames, e.g. handles.figurel, handles.slider2. This

%l structure is created at GUI startup using GUIHANDLES and stored in

%l the figure's application data using GUIDATA. A copy of the structure

%] is passed to each callback. You can store additional information in

%l this structure at GUI startup, and you can change the structure

%] during callbacks. Call guidata(h, handles) after changing your

%] copy to replace the stored original so that subsequent callbacks see

%| the updates. Type "help guihandles" and "help guidata” for more

%] information.

ol

%| VARARGIN contains any extra arguments you have passed to the

%] callback. Specify the extra arguments by editing the callback

%] property in the inspector. By default, GUIDE sets the property to:

%| <MFILENAME>('<SUBFUNCTION_ NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final

%] closing parenthesis.
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A =

% Callback for the switch

%
function varargout = listbox9_Callback(h, eventdata, handles, varargin)
val = get(h,' Value');

switch val

case 1

run('analog_transmission’)

case 2

run('digital _transmission')

case 3

run('spectrum_transmission’)

end

. —— -

% Callback for the Close button

S 2
function varargout = pushbutton6 Callback(h, eventdata, handles, varargin)
pos_size = get(handles.figurel,'Position');

user_response = modaldlg([pos_size(1)+pos_size(3)/5 pos_size(2)+pos_size(4)/5]);
switch user_response

case {'no','cancel'}

% take no action

case 'yes'

% Prepare to close GUI application window

%

%

%

delete(handles.figurel)

end

% s S
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% Callback for the GUI figure CloseRequestFen property

OA) =
function varargout = figurel CloseRequestFen(h, eventdata, handles, varargin)

pushbuttonl_CaIlback(h,eventdata,handles)

0% - -

% Callback for the Help push button

A — =
function varargout = pushbutton7_Callback(h, eventdata, handles, varargin)
% Callback of the uicontrol handles.HelpButton.
err = javachk('mwt', 'The Help browser');
if (~isempty(err))
error('The Help browser is not supported on this platform. Try helpdesk or helpwin instead.");
end
try
% Launch the Help Browser
com.mathworks.ide.help.HelpBrowser.invoke;
catch
% Failed. Bail
error('Failed to open Help Browser');

end

2. $198901n%%e 3.3.2 Ao CODE lumsadeninuanina DIGITAL TRANSMISSION
function varargout = DIGITAL_TRANSMISSION(varargin)

% DIGITAL TRANSMISSION Application M-file for DIGITAL_TRANSMISSION.fig

% FIG = DIGITAL_TRANSMISSION launch DIGITAL_TRANSMISSION GUI.

% DIGITAL TRANSMISSION('callback_name', ...) invoke the named callback.

% Last Modified by GUIDE v2.0 01-Mar-2004 23:16:41

if nargin==0 % LAUNCH GUI

fig = openfig(mfilename,reuse');

% Generate a structure of handles to pass to callbacks, and store it.
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handles = guihandles(fig);

guidata(fig, handles);

if nargout > 0

varargout{1} = fig;

end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK
try

if (nargout)

[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard

else

feval(varargin{:}); % FEVAL switchyard

end

catch

disp(lasterr);

end

end

%| ABOUT CALLBACKS:

%| GUIDE automatically appends subfunction prototypes to this file, and
%] sets objects' callback properties to call them through the FEVAL

%| switchyard above. This comment describes that mechanism.

%

%] Each callback subfunction declaration has the following form:

%| <SUBFUNCTION _NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%l

%| The subfunction name is composed using the object's Tag and the

% callback type separated by ' ', e.g. 'slider2_Callback’,

%| 'figurel CloseRequestFen', 'axis]_ButtondownFcen'.

%l

%| H is the callback object's handle (obtained using GCBO).

|
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%| EVENTDATA is empty, but reserved for future use.

%

%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figurel, handles.slider2. This

%| structure is created at GUI startup using GUIHANDLES and stored in

%| the figure's application data using GUIDATA. A copy of the structure

%] is passed to each callback. You can store additional information in

%] this structure at GUIT startup, and you can change the structure

%| during callbacks. Call guidata(h, handles) after changing your

%] copy to replace the stored original so that subsequent callbacks see

%] the updates. Type "help guihandles" and "help guidata" for more

%] information.

%|

%| VARARGIN contains any extra arguments you have passed to the

%] callback. Specify the extra arguments by editing the callback

%| property in the inspector. By default, GUIDE sets the property to:

%| <MFILENAME>(<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final

%l| closing parenthesis.

% o

% Callback for the switch

% _____ - S

function varargout = listbox6_Callback(h, eventdata, handles, varargin)
val = get(h,'Value');

switch val

case |

run('chapter_05")

case 2

run('chapter_06')

case 3
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run('chapter_07')

end

% S e

% Callback for the Help push button

% i
function varargout = pushbutton12_Callback(h, eventdata, handles, varargin)
err = javachk('mwt', 'The Help browser');
if (~isempty(err))
error('The Help browser is not supported on this platform. Try helpdesk or helpwin instead.');
end
try
% Launch the Help Browser
com.mathworks.ide.help.HelpBrowser.invoke;
catch
% Failed. Bail
error('Failed to open Help Browser');

end

% Callback for the Close button

% —
function varargout = pushbuttonl1_Callback(h, eventdata, handles, varargin)
pos_size = get(handles.figurel, Position');

user_response = modaldlg([pos_size(1)+pos_size(3)/5 pos_size(2)+pos_size(4)/5]);
switch user_response

case {'no','cancel'}

% take no action

case 'yes'

% Prepare to close GUI application window

%

%
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%
delete(handles.figurel)

end

% _____________________________

% Callback for the GUI figure CloseRequestFcn property

% — ———

function varargout = figurel _CloseRequestFen(h, eventdata, handles, varargin)

0 [) === mm e s
function varargout = pushbutton15_Callback(h, eventdata, handles, varargin)

run('menu’')

3, $1993010370 3.3.3 A CODE Tsunsulumsaianinuanina CHAPTER
function varargout = CHAPTER_06(varargin)
% CHAPTER._06 Application M-file for CHAPTER _06.fig
% FIG = CHAPTER 06 launch CHAPTER 06 GUL
% CHAPTER 06('callback_name', ...) invoke the named callback.
% Last Modified by GUIDE v2.0 02-Mar-2004 02:06:05
if nargin == 0 % LAUNCH GUI
fig = openfig(mfilename,'reuse');
% Generate a structure of handles to pass to callbacks, and store it.
handles = guihandles(fig);
guidata(fig, handles);
if nargout > 0
varargout{1} = fig;
end
elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK
try
if (nargout)
[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard

else
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feval(varargin{:}); % FEVAL switchyard
end
catch
disp(lasterr);
end
end
%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and
%] sets objects' callback properties to call them through the FEVAL
%| switchyard above. This comment describes that mechanism.
%
%]| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%l
%| The subfunction name is composed using the object's Tag and the
%] callback type separated by ' ', e.g. 'slider2_Callback’,
%) 'figurel CloseRequestFen', 'axis]l_ButtondownFen'.
%l
%| H is the callback object's handle (obtained using GCBO).
%l
%| EVENTDATA is empty, but reserved for future use.
e
%)| HANDLES is a structure containing handles of components in GUT using
%] tags as fieldnames, e.g. handles.figurel, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
% the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback. You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks. Call guidata(h, handles) after changing your

%] copy to replace the stored original so that subsequent callbacks see
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%] the updates. Type "help guihandles" and "help guidata" for more

%| information.

%ol

%| VARARGIN contains any extra arguments you have passed to the

%] callback. Specify the extra arguments by editing the callback

%] property in the inspector. By default, GUIDE sets the property to:

%| <MFILENAME>('<SUBFUNCTION NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final

%] closing parenthesis.

Offy mmmmmmm e

% Callback for the switch

% S
function varargout = listbox4 Callback(h, eventdata, handles, varargin)
val = get(h, Value');

switch val

case 1

run('problem_06_01")

case 2

run('problem_06_02')
case 3

run('problem_06_03")
case 4

run('problem_06_04")
case 5

run('problem_06_05")
case 6

run('problem_06_06")
case 7

run('problem 06 07"

case 8
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run('problem 06 _08')
case 9

run('problem_06_09")
case 10

run('problem 06 10")
case 11

run('problem 06 11')
case 12

run('problem_06 12")

end

% £F =
% Callback for the Help push button

0 .
function varargout = pushbutton11_Callback(h, eventdata, handles, varargin)
err = javachk('mwt', "The Help browser');
if (~isempty(err))

error('The Help browser is not supported on this platform. Try helpdesk or helpwin
instead.");

end

try
% Launch the Help Browser
com.mathworks.ide.help.HelpBrowser.invoke;
catch
% Failed. Bail
error('Failed to open Help Browser');

end

0% ---

% Callback for the Close button

%
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function varargout = pushbutton10_Callback(h, eventdata, handles, varargin)
pos_size = get(handles.figurel,'Position');
user_response = modaldlg([pos_size(1)+pos_size(3)/5 pos_size(2)+pos_size(4)/5]);
switch user_response
case {'no','cancel'}

% take no action
case 'yes'

% Prepare to close GUI application window

%

%

%

delete(handles.figurel)

end

% i b =
% Callback for the GUI figure CloseRequestFen property
% _______________________

function varargout = figurel CloseRequestFen(h, eventdata, handles, varargin)

0% ---

9% Callback for the run('menu’)

function varargout = pushbutton13_Callback(h, eventdata, handles, varargin)

run('menu’)

% T iy

% Callback for the run('digital_transmission')

% P
function varargout = pushbutton12_Callback(h, eventdata, handles, varargin)

run('digital transmission’)

4. 8199991010 3.3.4 1o CODE lumsasanvmanana PROBLEM

function varargout = PROBLEM_06_03(varargin)
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% PROBLEM_06_03 Application M-file for PROBLEM_06_03.fig
% FIG =PROBLEM_06_ 03 launch PROBLEM _06_03 GUL
% PROBLEM_06_03('callback name', ...) invoke the named callback.
% Last Modified by GUIDE v2.5 19-Aug-2005 20:47:20
if nargin ==0 % LAUNCH GUI
fig = openfig(mfilename, reuse');
% Generate a structure of handles to pass to callbacks, and store it.
handles = guihandles(fig);
guidata(fig, handles);
if nargout > 0
varargout{1} = fig;
end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

try
if (nargout)
[varargout{1:nargout} ] = feval(varargin{:}); % FEVAL switchyard
else
feval(varargin{:}); % FEVAL switchyard
end
catch
disp(lasterr);
end

end

%| ABOUT CALLBACKS:

%| GUIDE automatically appends subfunction prototypes to this file, and
%] sets objects' callback properties to call them through the FEVAL

%| switchyard above. This comment describes that mechanism.

%l

%]| Each callback subfunction declaration has the following form:

%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
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%|

%| The subfunction name is composed using the object's Tag and the

%] callback type separated by ' ', e.g. 'slider2_Callback’,

%] 'figurel_CloseRequestFen', 'axis]_ButtondownFen'.

|

%| H is the callback object's handle (obtained using GCBO).

gl

%| EVENTDATA is empty, but reserved for future use.

ol

%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figurel, handles.slider2. This

% structure is created at GUI startup using GUTHANDLES and stored in
%] the figure's application data using GUIDATA. A copy of the structure
%] is passed to each callback. You can store additional information in
%] this structure at GUI startup, and you can change the structure

%| during callbacks. Call guidata(h, handles) after changing your

% copy to replace the stored original so that subsequent callbacks see

%] the updates. Type "help guihandles" and "help guidata" for more

%l| information.

%l

%| VARARGIN contains any extra arguments you have passed to the

%| callback. Specify the extra arguments by editing the callback

%] property in the inspector. By default, GUIDE sets the property to:

%)| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final

%| closing parenthesis.

% e S S S —

% Callback for the switch
% s

function varargout = listbox4_Callback(h, eventdata, handles, varargin)
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val = get(h,'Value');
switch val

case 1

open('D_02_03.html")

case 2
open('gui_ip_06_03.m")
case 3
run('gui_ip 06 _03")
end
% .

% Callback for the Help push button

SRS PSR S————
function varargout = pushbutton13_Callback(h, eventdata, handles, varargin)
err = javachk(‘mwt', 'The Help browser');
if (~isempty(err))
error('The Help browser is not supported on this platform. Try helpdesk or helpwin instead.’);
end
try
% Launch the Help Browser
com.mathworks.ide.help.HelpBrowser.invoke;
catch
% Failed. Bail
error('Failed to open Help Browser');
end

% e

% Callback for the Close button
% =

function varargout = pushbutton12_Callback(h, eventdata, handles, varargin)
pos_size = get(handles.figurel, Position');

user_response = modaldlg([pos_size(1)+pos_size(3)/5 pos_size(2)+pos_size(4)/5]);
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switch user_response
case {'no','cancel'}
% take no action
case 'yes'
% Prepare to close GUI application window
%
%
%
delete(handles.figurel)

end

%
9% Callback for the GUI figure CloseRequestFen property

% e e———
function varargout = figurel_CloseRequestFen(h, eventdata, handles, varargin)

% = ——

function varargout = pushbutton15_Callback(h, eventdata, handles, varargin)

run('menu’)

% --
function varargout = pushbutton14_Callback(h, eventdata, handles, varargin)

run('digital _transmission’)

o - —
function varargout = pushbuttonIG_Callback(h, eventdata, handles, varargin)
run('chapter_06")

% --- Executes on selection change in listbox5.

function listbox6_Callback(hObject, eventdata, handles)

% hObject handle to listbox5 (see GCBO)

9% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Hints: contents = get(hObject, String') returns listbox5 contents as cell array
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% contents { get(hObject,'Value') } returns selected item from listbox5
open('gui_ip_06_03.m")
v --- Executes during object creation, after setting all properties.
function listbox5_CreateFen(hObject, eventdata, handles)
% hObject handle to listbox5 (see GCBO)
9% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFens called
9% Hint: listbox controls usually have a white background on Windows.
%  See ISPC and COMPUTER.
if ispc
set(hObject, BackgroundColor','white');
else
set(hObject,'BackgroundColor',get(O,'defaultUicontrolBackgroundColor'));
end
% --- Executes during object creation, after setting all properties.
function listbox6_CreateFcn(hObject, eventdata, handles)
% hObject handle to listbox6 (see GCBO)
9% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFens called
% Hint: listbox controls usually have a white background on Windows.
%  See ISPC and COMPUTER.
if ispc
set(hObject, BackgroundColor','white');
else
set(hObject,'BackgroundColor',get(0, defaultUicontrolBackgroundColor'));

end

5. 319590101 3.3.5 Al CODE lumsadaniiuanana M-file 1% matlab editor nouas1a
il gur

% MATLAB script for Illustrative Problem 3, Chapter 6.
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echo on

f cutoff=2000; % the desired cut-off frequency

f stopband=2500; % the actual stopband frequency
fs=10000; % the sampling frequency

f1=2*f cutoff/fs; % the normalized passband frequency
f2=2*f stopband/fs; % the normalized stopband frequency
N=41; % this number is found by experiment
F=[0 f1 f2 1];

M=[1100]; % describes the low-pass filter
B=remez(N-1,F,M); % returns the FIR tap coefficients

% plotting command follows

figure(1);

[H,W]=freqz(B);

H_in dB=20*logl0(abs(H));
plot(W/(2*pi),H_in_dB);

figure(2);

plot(W/(2*pi),(1 80/pi)*unwrap(angle(H)));
%plot of the impulse response follows
figure(3);

stem([0:N-1],B);

6. $139991n¥290 3.3.6 Aw CODE lumsas1anhuanina RUN PROGRAME
function varargout = gui_ip_06_03(varargin)

% GUI_IP_06 03 Application M-file for gui_ip_06_03.fig

% FIG = GUI_IP_06_03 launch gui_ip_06_03 GUL

% GUI_IP_06_03('callback_name', ...) invoke the named callback.

% Last Modified by GUIDE v2.0 09-Sep-2003 23:38:16

if nargin ==0 % LAUNCH GUI

fig = openfig(mfilename, reuse');

9% Generate a structure of handles to pass to callbacks, and store it.
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handles = guihandles(fig);
guidata(fig, handles);
if nargout > 0

varargout{1} = fig;
end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

try
if (nargout)
[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
else
feval(varargin{:}); % FEVAL switchyard
end
catch
disp(lasterr);
end

end

%| ABOUT CALLBACKS:

%| GUIDE automatically appends subfunction prototypes to this file, and
%] sets objects' callback properties to call them through the FEVAL

%| switchyard above. This comment describes that mechanism.

%

%| Each callback subfunction declaration has the following form:

%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
|

%)| The subfunction name is composed using the object's Tag and the

%)| callback type separated by ' ', e.g. 'slider2_Callback’,

%| 'figurel _CloseRequestFen', 'axis]_ButtondownFen'.

%

%| H is the callback object's handle (obtained using GCBO).

%l
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%| EVENTDATA is empty, but reserved for future use.

%l

%| HANDLES is a structure containing handles of components in GUT using
%)| tags as fieldnames, e.g. handles.figurel, handles.slider2. This

%] structure is created at GUI startup using GUIHANDLES and stored in

%] the figure's application data using GUIDATA. A copy of the structure

%| is passed to each callback. You can store additional information in

%] this structure at GUI startup, and you can change the structure

%] during callbacks. Call guidata(h, handles) after changing your

%) copy to replace the stored original so that subsequent callbacks see

%| the updates. Type "help guihandles" and "help guidata" for more

%] information.

%|

%| VARARGIN contains any extra arguments you have passed to the

% callback. Specify the extra arguments by editing the callback

%)| property in the inspector. By default, GUIDE sets the property to:

%| <MFILENAME>('<SUBFUNCTION_NAME=>', gcbo, [], guidata(gcbo))
%]| Add any extra arguments after the last argument, before the final

%] closing parenthesis.

%
function varargout = pushbuttonl_Callback(h, eventdata, handles, varargin)
f cutoff = str2double(get(handles.f_cutoff input,'String')); % the desired cut-off
frequency

f stopband = str2double(get(handles.f _stopband_input,'String')); % the actual stopband

frequency
fs = str2double(get(handles.fs_input,'String’)); % the sampling frequency
N = str2double(get(handles.N_input,'String')); % this number is found by experiment

% MATLAB script for Illustrative Problem 3, Chapter 6.
echo on

f1=2*f cutotf/fs; % the normalized passband frequency
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f2=2*f stopband/fs; % the normalized stopband frequency
F=[0 fl f2 1];

M=[1100]; % describes the low-pass filter
B=remez(N-1,F,M); % returns the FIR tap coefficients

% Create time plot

axes(handles.f1) % Select the proper axes
[H,W]=freqz(B);
H_in_dB=20*log10(abs(H));
plot(W/(2*pi),H_in_dB-80);
set(handles.f1, XMinorTick','on’)

grid on

% Create time plot

axes(handles.f2) % Select the proper axes
plot(W/(2*pi),(180/pi)*unwrap(angle(H)));
set(handles.f2, XMinorTick','on")

grid on

% Create time plot

axes(handles.nl) % Select the proper axes
stem([0:N-1],B);

set(handles.n1, XMinorTick','on’)

arid on

% Create time plot

axes(handles.n2) % Select the proper axes
x= 0:0.0001:20 ;

plot(x,square(x))
set(gca, X Tick',-pi:pi/2:pi)
set(gca, X TickLabel',{'-pi',-pi/2','0",pi/2','pi'})
axis([0 20 -5 3]
set(handles.n2,'XMinorTick','on’)

grid on



143

% Create time plot

axes(handles.axes3) % Select the proper axes
x = 0:0.0001:20 ;

plot(x,square(x))

set(gca, XTick',-pi:pi/2:pi)

set(gca, XTickLabel',{'-pi',-pi/2','0','pi/2','pi'})
axis([0 20 -5 5])

set(handles.axes3,’ XMinorTick','on")

grid on

7. ©1493910%2%0 3.3.7 Av CODE lumsaianiuanina CLOSE
function answer = modaldlg(varargin)
% modaldlg Application M-file for modaldlg.fig
% answer = modaldlg return the answer.
% modaldlg('callback name') invoke the named callback.
% modaldlg([left bottom]) locates the dialog.
% Last Modified by GUIDE v2.0 20-Jul-2000 13:59:31
error(nargchk(0,4,nargin)) % function takes only 0 or 4 argument
if nargin == 0 | isnumeric(varargin{1}) % LAUNCH GUI
fig = openfig(mfilename, reuse');
% Use system color scheme for figure:
set(fig,'Color',get(0, defaultUicontrolBackgroundColor'));
% Generate a structure of handles to pass to callbacks, and store it.
handles = guihandles(fig);
guidata(fig, handles);
% Position figure
if nargin ==
pos_size = get(fig, Position');
pos = varargin{1};

if length(pos) ~= 2



144

error('Input argument must be a 2-element vector')
end
new pos = [pos(1) pos(2) pos_size(3) pos_size(4)];
set(fig,Position',new pos, Visible','on’)
figure(fig)
end
% Wait for callbacks to run and window to be dismissed:
uiwait(fig);
% UIWAIT might have returned because the window was deleted using
% the close box - in that case, return 'cancel' as the answer, and
% don't bother deleting the window!
if ~ishandle(fig)
answer = 'cancel';
else
% otherwise, we got here because the user pushed one of the two buttons.
% retrieve the latest copy of the 'handles' struct, and return the answer.
% Also, we need to delete the window.
handles = guidata(fig);
answer = handles.answer;
delete(fig);
end
elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK
try
if (nargout)
[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
else
feval(varargin{:}); % FEVAL switchyard
end
catch

disp(lasterr);
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end

end

% e
% No button callback stores 'no' in the handles struct, and
% stores the modified handles struct

% (so the main function can see the change).

%
function varargout = noButton_Callback(h, eventdata, handles, varargin)
handles.answer = 'no’;

guidata(h, handles);

uiresume(handles.figurel);

% e
% Yes button callback uses uiresume to

% continue the blocked code in the main function.

%
function varargout = yesButton Callback(h, eventdata, handles, varargin)
handles.answer = "yes';

guidata(h,handles);

uiresume(handles.figurel);
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