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ABSTRACT

Basic.niet 2003 for connected to database.

Function of Bangkok Bus routes information searching via mobile phone has 2 functions.
First function user fills the start place in textbox and target place in textbox. This project is

designed Search Bus Routes more than one routes. The program will show the shortcut route and

user should be select the type of bus.
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many 1A8# Unique Identifier Y9%1in entity filnerdoerianuaiiiy Primary key
® a3 | relation dWSU¥IiANILST MUY n-ary 1A6T Unigue Identifier Y03%iia
e P . . " .
entity @491 Role gﬂmﬂuﬁ'w Uniqueness Constraint (Ae iy Candidate key
oy ] " o ar = . Er o o ¢
® W9ITUIHUA entity MNYITBITUAMUITUILY binary A TUFURUTIT LU
. »
One to one H38 Many to onc 1Agfi role 484%ila entity waniugniTafudaY
Uniqueness constraint MW rarclation Taeil Unique Identifier VDITUA entity

annnilu Candidate key
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o —. +—P
has ../

-+
DEP (Code)
has ../...has ... ..has ./ has ..

31 2.28 uarnsiaeg 198 1a03d03@ (Conceptual Schema)
o A w 1 4
1M Conceptual Schema Tu31J7 2.28 (11019 ONF algorithm 92 14 relation fagin 111l

SF57i— Fear
Supplierl ftem |Qua.nllty|

+—p
Supplier I SNAEM l Telex x Cnuntry}

AP

l Supplier I Item ; Quantity i

319 2.29 (aAe relation v 1a8agi 2.28

TroTATBINITY <> Attribute HT9NGUYD Attribute TitHlY Primary key tazm3o o
ary key

VU Candidate key 4+
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2.2 Tassaiediaya (Data Structure)
2.2.1 Arrays and Pointe
2.2.1.1 Array
duTassardredoyaiivszneudronguussdunlsithudes 1518 undead
simReIRy doyaudacdalu Amay SonianSnves amay midudeezSuniteda
11l array 18R OMUNIEYST (index) VOITITATAOINTE T TasaanFn
FUTNITUNUAWEWUMINOEY 0 TBndIA2 unudeddumnuay 1 . 9ud

A1AuN n

5 3 27 19 36

A(0) A(1) 4(2) A(3) A(d)

717 230 plunumaiudeyalunuy Armray

mMIdsemAamAIuls aray LU static An NMIAMUATIIUALITNUDA amray
o
dandaoulsznim@ns array 9 ugiidiuiinisdmuas Ivduau¥niu Amay

A(4) MHUARIT

Al0)= 5
AQl)= 3
A= 27
A(3)= 19
A4)= 36

2.2.1.2 Array Hia1eia
(Multidimontional Array) Uszneud 100018 WURT index S138anay
A1 A6 Array 2 1A (two dimontional Array) q"luzﬂwmrmﬁaﬁ index Vianiae

1 & 4 as
index 107 89 IuUBOA M5 Array (index WAN, index 1DI) A (2, 4)
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& 22 10
A(0,0) A(1,0) A(Z,0)
3z 16 11
A(0,1) A(1,1) Al(2,1)
7 o16 76
A0,2) A(1,2) A(12,2)
] 2 46
A(0,3) A(1,3) A(2,3)

51l#1 2.31 sUunumsfudeyaluuuy Multidimontional Arrays

nngUAUNIT Array A Sidwundn (Column ) 48971579 3 Hanidmau
107 TI§ MU0 (Row) 4 nan (itee91nluAmay sindaudazdreziuiEuen o)
A(0,0) fip 113N Array A ManT 0 unaii 0 fifh 6
A(1,0) fin e1%n Array A WaANT 1 4037 0 §iAn 22
A(2,0) i @1nEn Array A MAnT 2 U0 0 1A 10
A(,1) fin MnFn Array A w@nd 0wt 1 fie 32
A(1,3) fio 03130 Array A nand 1 uoad 3 e 2 Fuduy
22.1.3 msdmnaiiendgmiuiy Array
SR mnedad
B = Aumiamizeanususudu (Base Address)
S = vinadeyausiauIFnuAaz@’ (Component Size)
d= DU IUNATER Array (dimension)
L = Aé1gav0e§%il (Lower Bound)
U= gagaysasil (Upper Bound)
qns
S * (U1-L1+1) * (U2-L2+1) * ... *(Ud-Ld+1) @.1)

o 1 o -; { [ -] W o
froom mIsnaiendmiudafiy Amy A€0.4) Tasilonlumstadiu

e 2. 2
Integer = 4 Tudl (S=4) Asfumsiafivez1idion 4(4-0+1) =20 lud
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dumiaTumizennu | dnd | dresdoye
100=(100+0"4) [0] 5
104=(100+1*4) [1] 3
108=(100+2"4) [2] 27
112=(100+3*4) [3) 19
116=(10044*4) [4) 36

= 1 o J P o o o
A9 2.7 UEAAMIAIIRHeNTIMSuiany Array

2.2.1.4 wopAes Pointer
[y A A ) o ] ﬁ =)
mstagssiioflumitonnusuniaily 2 nuufe
= J § 1 ] s o ar
1. puueuadn ae e lumilgarmsigniaassuieves dmud
s neunsUszuIana (execute) HUADITHITINTHUA (compile) AunlTh
Tagniioru1iudrez 185 unsdaassmirsanudmiudindsenaduls
o ar o 1 =1 o J é o = ‘g :{
fauiddznlsezdalilagn ¥ lumsndoudids . Foildidoiieilu
' a = o 4 4 ' a a & 4
miaus hlAmy finistaassiieh witenwdwwuanaan iohly

mirwanudiezgnees Bowwunnensmua 13y Amay
AIDHIGLYY int array[] = new int[50];

daudiaeusu lilsunsududoyasSaeziivayadmiy Amay A (fios 35 &3 uan
J H 1 L] b ar i o’: T o A o
Asuduiton lumiwaruswinuiives Vidwudaeuilsznid fe 50 #2 Faia
J 4 1] [ 1
TWisigaidedieilumisonliusitdlaoilardseToad
P9 = v o g ] .
2. wuu'lawiin fle TiAssdmuavuiavesdeyaneunis compile
" A 4 - o A ' g 4 4
gsasanlfitefinilonudi ldvaziniy  wiesninludesssuilen
. o a o i o 4 4
w20 a1 Puimfuanus uidunezdes1Fidunisiaassiion
L1 - ar o " é b .q ey Qs
wisanudrldsudnalsssuinalszulans  Faunlshligumniada
VoA o v P . & o -G
na1IRe Adsuuuweniiaes (pointer) 910M51¥  Amay Aiinisvouilen
] o o -s" o » J ci ¥ ] e
Tumiaeaui wuuauadnties Mldnseesiienlundlanr sy
a [ o & a4 A
Uszansan 11y deadsemaduienndesmsted3nn dadinite 1%

= 1 ] L = g : L i
ueseenez1Fhigs viehminlumslFauesldulsfiuinnfived 14nes
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o a v o o A o
M IMAan1s overflow 'lﬁ'ut]n11'|m!umﬁi]q;mamummmnﬂmm Array

PRy oo s o

WulnssadramuuSesd 18y (sequential) 1 nsdifTisanoia 100 13ARDTA
o =1 ¢ o # o [l o o o o
mmnfiadeafimsaudeyasanesadi 35 sanesadiogluddui 36 - 100 A
v A 0w & & o o o o =
sraegmideudnunanuaniolu Amay Ao 9108189 36 Auwnud isen
o o w o o P a_ e 1 ] v A v =
039 35.91NAAMUNA 37 NUWMUN 36 AW AL azuReIfwiladodlints
unsnisanosalmidhlasanats Amay WU WMuEnResandIaEUT 65 4

»
HusARDSAdIAY 66 A9 100 PaBeviunonlyl

2.2.2 Sorting and Searching
o o v o o [
dusrinfludeufunarfunidoyaegiiuilszsr mafudoyasiidesiaiul
fluszifion uazdwlunszuaumsfumideunioinnding wumsiadoanuiany
voanisdeludosaya deaiinistamstuswaziBaavesniadenag IMiluuiludeyat
=t o o ar o 57 ] o L1 ar ¥
Fesdwuawaonys dludunazlunislseneumsang fiordesiumsldanudm
oy & B ot e o @ 9 ad ad & ¥ 3] o =
peuunes Niinsiadesdrduvesdoya Taudiladfuliaduaimun i lus19sdeq
= & ar 7 A 1 & =2 =5 =4 o o
AnuimsiSeesdridudeya (Sorting) esalumsesnuuudanediiy wsiensEoadidy
3 3 E
foya duaumugnilflulilunsinlszgnddng saeimlinsGonlFaudeyaiiug i
o | Y v =1 9} - 4 o ol o 9 e
ANuazaIn 528153 lumsaum wnnhinmsSenlgdoyai lifinisdwy wazdlviia
= Vo o o S . J | @
matialwidqnuraulonazdranoulAun partial order , recursion , merge , lists , MIVA
(fl!’ﬂn’:w e dg oA a4 g w g | e A = P
tree Tuaustiludy 8nvia daneIiunldenisiSedraudeyaudasiiidofuasdaide
4 ) 1
uan@eiy Jusgiuduiu silavesdoya nisdmusdnSudu vuia uaza1vesdoyah

o w

o - 3 o da 9t ] P! g 1 A A
smsSudwy fadiignde 151des]inslianudesnisedaisiiefiannsasy

&4 e

- @ b= = o
wendansinuiilinnummnzay uazasandsafniuyeus 14
mi3eatioya aunsanusiaiy 2 dsziamdaaivfie
1. msFesdoyauvunislu (ntemal Sorting) Ao msiSosdrdudoyan
- 13 o o r [ o ar o 3 4 5
Taeanuadeedaiiueg lunizen 1 MAN (main memory) Ailimsiihdedoya
o 1o v o "o ar as
1415 Taglidniludedlsmizonimsidises iwu fad viemildmiunsiaiy
u'l = 1 L) - 1 J :; o } o at 1
#1051 Wlunsdindeya hinafunhiufianus s muaitdudldudazse
2. msSeadoyauuuniouen (Extemnal Sorting) fin MmsiFosdrdudoyan
1a 1o d & o o w de
Huwalugiiunifiszannsadu iy fuianudmdniidmuali1&lunsn
» 1
W Aniudeyadiuuindounu v lvddeyanieguudanml dudu dwmsu
=t a8 dl L 1
nmsiseadeyanuunisuen szdesfadaurarn1Flunrsaromdoya vin

MUBANUTIH AT IINIHUIEA NS THED AT Uiy
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sanesindmiumsitesdeya 9014 3 Yszuanlngjq Fail

® nsGsdmAutuanou (Exchange Sort)

®  AEEUARULLUUNTA (Insertion Sort)

®  MSETHAAUNULIRDN (Selection Sort)

2.2.2.1 Sorting Algorithms

»
-

nanvesmsissaniife oz

nWsuieuuszuani/deudesya 2 Arfiogaanu

a

Tuaavazisidimua sy oanieslduin wieonunlides  Tasezsiims

¥ »
FeuifisudeyafiagasuniivriinisiSoeaiudiduvavua

L)
JunsuMsiaINYoIdanaTiu

b s
e mnHyoLT 1

v i IeuN 2 ¢

*e

s mAd e 3
b 3 a
AR TN THYELV 4 §

1

1

2
2
2

3

3

A N N

4

4

5

7N 232 MIFLIEABIUL Sorting Algorithms

misiseadianludnyueii WumsifulyaneinmsGosdidunuy Bubble

4 2/ =t o o o .; nqqy ar o -1 =
tﬂﬂi‘l‘lﬂ'ﬁﬁﬂiﬂ'lﬂ‘l]ﬁ’l‘ﬂu THUIMUIENUNITITOIvNAN

=10

H9uaunin ¥seiivuia

1 [t i 1 H i 1 { ol é
Tng) nazifhuiimsGuidoyan i unasussnanissiqamifidunyiinils

®  MIFsId By Quick Sort azilumsifFoudisuamdni liogaadu

-] . é A L) lﬂ. o or
Tasfmuadeyanvile ensgadoyafidesnsiSvsdrduesmilu 2

1 n’: o4 0 |t ot ] a‘: = o ;
dau nmiuneziinsuistesyadeyn 2 drnfuadlydn wwwuiil

A 9 1 = o - o4 o =3 o v L
l'iﬂf.l"]i]ll‘tlﬂi_jﬂllﬁﬁzﬂfﬂui‘fu'l'ﬁﬂlﬂﬁEJLWU!ﬂ?!ﬂU?llﬂxﬂ'lclH‘lgﬂﬂﬂﬁ"ﬁ

o
NANNANNIFFoed 19
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Fruvayadoaym

Y,

Gudu c 8 2 5 9 13 7 61 11

wHwmHsaL 7 7 S 8 9 13 21 61 11

A | favmdarentiz s s 7 8 9 13 21 61 1
wndoynon : .

iy | wENHwsBLial s 7 8 9 13 21 61 1l

Furdodhy wAWMHMIBLA 4T 5 7 8 9 1L 13 61 21
e doyndon . "

i, | MONVMANIEINS 3 s 7 8 9 11 13 21 61

vaname asufuhisand 2
wadayndsoyai |

T A
9 13 21 61 11

- o ®

3UM 2.33 UAAIMIITHNERVIDY Quick Sort

wa Yoyadopyed 2

® Insertion Sort AMsBosd LN hiduden funimioyalvimudr T
o1 1 o & ' v o ’
TuyadoyaiiinisFesdrdveguda Tasdoyalvaimindunezunsnegly
¥
Alumiamevnvesgatoyaduunzdennilideoyaiinua fias
=) o o =y dyA' L= | 8 s & oF
Fosdwy FrdGudulasnisiFeedrdudoyn 2 dausnvesyadoyan
L 1 3

wdssmiumudeyadan 3 1w szlimanlisudoumidudoyn 2 4
usn uagunsnegludumisimanzoy yasdmiumsiiudoyadd

1 o o = o ] I=] o o .;’,’ o
aeq) lufsziundiswdnsudoyanndllimsiSesddu duaounsiny

YBIgaNBINN

Gwwss a1 2 3
wdndmseuiil ¢ 4 5 1 2 3
wdndmTeuRiz 2 1 4 5 2 3
wiamdmseufiz s 1 2 4 s 3
wwmHmIBUAa s 1 2 3 4 5

5191 2.34 1ERIN5EEIEALNLY Insertion Sort

Y = o & - Hq ¥ o Yy o a
® Heap sort dadndumsiFeedrduuvui@enilFvdnnsuuniouing
o

&h

9 a & r . o o o o
I NANVUUY AAIAD “8N iﬂu1ﬂu1‘i1ﬂi1ullﬂﬂﬂ!ﬂﬂuﬁnuiﬂlﬂ

AuauiandeyaluTvuasuiszuinnimiamiudeyalulnuagn




29

el ]
gaiudulien vwie o Taq duduldilszneudasdeya hi, h2,.. o
[ d
Awiaaslunmdrearadl uaz 1871 hi >= h21 and hi >= h21+1 when1=1, 2,
....n 93U h1 dhudeyaifidnniigaludn
=t o o =t S n‘t’ &
mMsBeadduuuydn il 2 Suaou Ao
8 o
LavsaieEn
2.msdFuemneluan
» [
nmradean dlumsfudoyadnlillugn Taoynafiniimsiudoya
W idinaiowdnuduliauysed wiedulfifouauysel uazds
Snypuaminvesdulians dsiedamedmuniie
nmsysuiineluin ndannadnimaiwds wwnuirfeyad bl
A o oW 19 = o w A a
HudeyaniinnnniiganezdeyameluindshifimsSosdrdu diedinig

]
" o

Q = o o &
doyanfinminiigasenlifu B3 luuoadwuseegaie  miely
Tnungaievusidn) szasdimsiSuaimeludn Taemsirdoyaniia
winfigadiaalihniii nl wazdhdeyalihfiu 13 luuosdrduroudges
game  mislulnuaniegnoulnuagaiiovesdn) ndsinfuis
I a & e 4 w Sy YA o w
wiiewdy  sunsznsvavesdwdugud uaznadninldAsund iy
' A = g W I |
Fosusn (e luTnuausnuessdn) sunudeyadiinniesiiga uazund
@ o 1 = o o o
Srduresgaine (misluTnuagaiioussdw) smnudeyafilinininiys

0 o

MFFGIRAUUULRE U (Merge Sort) MmlFeadwunuureuiiudnuae
= o o [ 9 cd'd 3 =t o
msisesdwuuunisuen uazldiugedoyaiiivinalug Taslivanns
Maufio nsmisgadeyaseniudiudesq 2 dunSeunnnd uaziin

» [
msEuaavlumsazdin  wdwmmiinhaunGsdRuudazdumn

- L] aQr d. = a
safuTunaidrduiGeaioudeouds
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wian
oyl <

eHuoe

MITHHIAS <
RN PICIRT 3 o)

L [1]2f3]afs{s]7]s[2]i0]

3U# 2.35 4aRIN1SBEIA1AUIYL Merge Sort

2.2.2.2 Searching
msAuIYeyasuunafi ( Static Searching)

- ar A a 9 o o 3 A
windis ladnundunlufeasvesmnfudeyaiarmssasosdoya i

e =4

o i ar ) ° P & 3
dosmanidoyaifanumanivulfiuiiuiissdosfumdoyaiionuede

deamsuningus MetharunisdumdeyannayaTnsdwi lne3snsduma'la

vaaudumsfuninuy satic  search  wionisdunmi Tngfidoya lautinng
wasumlasdesrusumsfunidoyalu cD-Rom Wudulaedi 2 FFatimnuaas
-~y
D
®  NMIIAUMMLUISEIEINY ( Sequential Search )
windeyafidesn1sdun1 i 18gnGoaduuineu maiini 1nsfum

= L] o

£ 4 o o oA =t o o &
ayavzil lumnmindawia itiusfemsdunuuusosdrdy Fatuns

-]

¥ o s g ) b1 o) q 1 i
Aunuuuaies TasmsnfSoufsudeyaiazdrouniieznedoyandesnts
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¥ )
119 Big-0 vesdsaniifiawiidu of N ) TaeR33a1dlunisdunuy
= ¢ o A
BSuadrudie

a3 o Yy
Fuduimuadeyaidesmsezdum

—

0 ¥ 9 ] -
Mmsfumideyandesns TasSudddeyausnga

mimsuffsuieudeyaiiasaiuiidesnsuselu

Ll

oo A wie oy ouow 4
winveya liassiufideams Wasulilddumisdaluiie

wisuiisy aunineedoyeideans

]
=t

g 1 i to o o
winui lunsdindeyaiisidesnisAumegadunioga szl

[-} Qs ar A -3
dean/Foueuiudoyanndnienageuwitlinsidna lumsdumium

A o =g
risdeyaiisun
» - /
o ovifuvinuuluui3i@ sy ( Binary Search)
A H [ o '
diedoyafitidosnsdunignSesddumdenndl s1amuisold
malinnsfuminiidszdniamgatiuan 18 Taeld58 msdun o
ad a g g i 3 = ¥ 4 oy g
@5y Tavmssuaudunifiasananadoya unudfioziludu nieodeyauuy
¥ = o o Y o [l 4 o 4 A = g
msfunuuGesddy Tnoldwanmsveluundidians diedsurudoya
Tudumisasanarauds mindeyandssnsdumiianiasndy szdusiing
¥ =t n’: 1 5 ¢ [y &ﬁl 1 ]
Aunideyadnaialugie tow 83 mid-1 mndeyaddesmsfumiinnnniy
[ » ¥
sphmsisududunidoyadnnsilugae mid-1 4 high vInTuBimsium
= 3 o ) -:: g/
wuuiRy hlauahezwefumndssnis
2.2.3 Queues and Stacks
2.2.3.1 M Queues
= 3 9 o - or = i
mtﬂuiﬂﬂa’ﬂwagmm'uawm (Sequential) AnywuzysIA NI IIToNL 1A
=y a ar 1 - A a £ 1 [-] o y ey
TuFimlszdriv iy msduermudniesefurSmsaeg S1dunsdaiunau
4 o v oqr o - Y
dudu Feezmuldndnvazvesmsiinuszduuiasuudfadeu 02145y
uimynou Son1dndudnyaznisi1auny FIFO (First In , First Out) SnyaIz
- 4 4 . N e
¥04f2 xlidarsaesde FdanieziugesmedmiudoyadnFondi REAR

4 4 ; . :
uazBndeningsziiudeinedmiudeyasen Fuadn FRONT
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L 8N
—— 3 2 1 —_—
REAR FRONT

317 2.36 UEA Queues 1Y FIFO

a =) ca'y - a_ ¥ LY n‘: 9 -
Tumyhusumndessimanihfoyadazeoniu  szdealinsasnasu
L) - . A w o 3 a o o 1 o a
mhnsel  Wedsanisihdeyaidh  mswmeduAudee liansoimai
1 [y A ) o 1w 1 =
Joyadn 14 wwdeidu Wedesmnhdeyasenidesnswaeudioudu 1ilufa

fifoyangn3eT minfa hifideyafie: Tiaunsarhweyasenldigudiu

o msnsziiuf  msezmudeyadnlllufa sznsziifidumis REAR
a ¥ a P a ¥ 1 e od A '
wiemefl  uaznoudvemudeyovzdsiasisasuneunfuaunse
TaonislTsuiivunt REAR 31 #101A1 MAX QUEUE w38 11 vnhen
REAR = MAX QUEUE naasnfudnhiannsomudoyald uaninli

1 + a o i 1 QI A q‘ J

o uamnAdauneesamudoyald Woiudeyadr liuds M

= Y Fy )
REAR fisziilumdnmiaiiona v

MANX OUEUE 3 2 1

t |

FRONT=REAR =0

MAX OUEUE 3 2 1

A

T

FRONT=REAR =1

MANK OUTEUTE 3 2 1

B A

tt

REAR =2 FROMNT=1

517 2.37 ua@INI5AL Queue daya
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¢ muihdeyaseninmi mstiroyassnvinfileznszidmmi
A x4 o - - S a ¥ oo

FRONT u3odwfiihuiivesdiz Tasreunasiidoyasenninfiazdesd
nisasnasuneuiiidenasgludmieli minlilideyalufimionds

' -] v o_ o = ¥
71 fez liamsmideyasensinia 13

L[ [ Je[a]
tt

REAR =2 FRONT=1

MAN OUEUE 3 2 1
LI T T Ta]
FRONT = REAR =1
MAK QUEUE 3 2 1

F N7 LN ]

FROINT= REAR =0

31 2.38 umamsiieyaoenein Quene

® RIUUNNAY  (Circular Queue) AIULNNANILTIAVALIMITOUAD
¥ v

533UA1 AiD UAIY FRONT was REAR fuaadnmianiimiuaginigna
-] o A [ ar ﬂyf A a

mudAy Tas FRONT uaz REAR sziimsifoudrdunnaiuiieiins
=] r 1] - =y A

JoyaiuazeanaInfia  HAIZUANAWNINAIEISUAINAD  AIETTHAITD
Yol o v & A o - R

REAR Eiidumagaiioveads seviniiiudeyacihlufSaiie 114
q 1 1 . = z - ) a

(483N A1 REAR=MAX QUEUE &waasianiudu liawisori

i o Y T o M g 5 g o A A

oyarn 1 1d8n vien Rddfiilenvesdimasagiam wlimsldiled

yoand luthlsz@ninm

MAN OQUEUE 3 ) 1

FRONT REAR

714 2.39 ugasfiafia) REAR Fndumisgamevesf v i hiannsoifeyardh1dsn
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FY
Sas o

@ o A4 A Ay o
amiufmuurnan sziifisansfuilywil fe ielideyais
] »
hantufa ludnuusdanan fe vaizfi REAR Shumisganioveii
3 ¥
dmndintsiiudves REAR REAR 32enu150Unauindedmmiusn

= é & ] L3
gaveada 14 s limilidnuasduuurenan

MAX OUEUE 3 2 1

—

FRONT REAR

¥ »

3119 2.40 umrAIRWLLINAUN REAR d N30 TUNa U AR MU NgavDIAa

a s a 3 o
Auuynnausnfinauaunsamiudeyaldsn sunifiziAuds

naadfagy

MATOUEUE MAXQUEUE-1 2 1

%%%%%

FRONT REAR

51l 2.41 1ar@3 AWULINAUAY Queue

2.2.3.2 auan (Stack)

=1 o

auaniluTnsaerdudoyaniifnuazunud 1y (sequential) Aomsnsz iy

]
=

foynasznsziiilawdhainrfuiidiulaogauesguan  msnsziiudeya
vosauamlsznouli@an st Weyadh (PUSH) Admuugavesaumn naznis
ihdeyasen (POP) fidunigavesausmsusy lumsez Push Foyaidiides
asrvaeuduideyeuruanidurie i minauanduie hicuso Push nieri
Yoyatnld 1swidsafunis pop  doyasenndesasivaeudleiiideyany
luauaanieli minhilideyasgluanannioauaning (empty stack) i'liiannse
pop 18 mimiideyarir-ean inauan (push , pop) vxildnumzuuudvds sen
fiDU (LIFO : Last In , First Out) Ao Yoyadid T/ luauand Wundaga ssqmh

Joyassnvinauamiludwinisn ondredramsiwuny LIFO
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TOP ————- E

P El QD

TN 2.42 uansdnuaizussauan idszneudsdeoye A, B, C,Duaz ESi TOP

d;dr ] o
NHNTUWITNATUUGA VOITUAR

Operation Y23qUAOA
o nistindeynacluaunn (pushing stack)
& n15A1dpYyAONNINAIAR (popping stack)
1. mstiudeyaashiauan nsiindoyaasluaunn Ao mniudyadn
JaunnTasviudoyafisguugavosainn doyaszamismind1ddeon
N aunnIiy TuLRTeRveudion 13 N #a dvnd1 ToP i o
uaavi aupndn wnd1 TOP = N uamshauandu iaunsadudoya

atluauenldon

N N N N
TOF=3 c
TOP=2
TOP=1 A A A
TOP=0
=] A & 4 w a
31U 2.43 uaas s Push Yoya ABC asluauanfiimseeuiion’ N # Taeil TOP

J v ' ' s & > 4
FdoyadrfidunaigaTavrwes TOP sziniuynnfudeideyatwiluauan
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2. msdsdeyaseniinaunn neunsriidsyasentinauandoinsivasu

nounauaniidoyasgnie i uIouduanning (Empty Stack)

TOP=2

A A TOP=1 A

TOP=t

Uit 2.44 wamamsierfieyanensin auan

3. m31Y auan tiaitagliinninadiasmans

siiuviinoinnnadamany
o - A - ) (] ] ar
« 1Ny Infix fie IWDUTAIIATBIMUIBAUTIUMS (Operator) BYIENTE)
ANHUMT (Operands) 11 A+B-C
F-Y o - o £ A ) 1 3w
«  1ivand Prefix fin UWoUMNIRTOIMU A MTIUMS (Operator) BEWINAD
AUHUMT (Operands) 13U +-AB
a P 5 A ¢ = ‘e ow
« 1new Postfix fie UNIUTIATOINUNIAWTUMS (Operator) DYUAIA?

AUNT (Operands) 1¥U AC*+

ot

4. RumstiaresIdIRItiuNSNIRdlamees (Operator Priority)

a A o
® WilunTesnuiosay
A o o
® (AToIMIBINAIAY (~)
F
® (RIBINNIEAU (*), M5 (/)

® ATBIMIBIN (+), AU (-)
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fediinnimuadiamaasuazdaunsiiuiy

A-B*C (A+B)*C
I_1J 1
1
i | |
2 2
(A-B)*{(C/D) A*BI(C/D)
[ L1
1 2 1
e 1 I |
2
3 L

3

2.23.3 dane3fiumsuasiine Infix (i fiwosi Postfix
mremsmntasiinad infix Wiilu Postfix 18 Tasendauaniitigaauians
1 4
Whndseennounse LIFO Tasiidanesnulumsutlasiined At
1. fdoyardin Ginput) dhudgaduiiunshithwen Tuliflunadng (output)
¥ W W ﬁ W o o Yo o o dy
2. oveyarhiiludduiiums (operator) lidmiunisaail
21 dauanine WY push operator 23 TuaiAn
22 dhauanalidng Walfeuioy operator Md111 U operator inglu
AWMU TOP U0IALUAN
o g ) s v A o 1
221 1 operator MIVINIUANINTIAYUINAN operator NATHIHUN
TOP voauanl# push aeauan
= = R v - Y
222 &1 operator MAfinnuddgissnimIamiiny operator
#ogludiumis TOP wssauan 1% pop auanoenliliiiy
o o o o s 9 o 4
HDAND llﬁ?'ﬂ'lﬂ"lilﬂ%ﬂ'l.la'ﬂﬂll operator NYTUTNL operator N
A TOP - Ao 1l 9zngraundt operator  dunezdl
AR GYUINATY operator AWMU TOP ¥BIALAA UAIT
v ¥
push operator Ay NUAIAUAN
-]
3. tdeyadiilurududla 19 push asauan
4. drdeyadnfluruduila W pop deyasenninaunnliifiumadng
3 » ¥
wunezinududs nmiuneadudauasdanaly
5. &deyadinua I pop Yeyasenninauan hiiflunadwiiunirauan

I




AN A+B*C

Il mfix Stack 1wl Postiix
fewaidn gapuy Fiwhdniiums 'Eax'.‘maaﬂ (Output)

| A A
+ + A
B + AR
* +* AB
C +* ABC

ABC*+
a159#t 2.8 udasiredremsulasiiviod Infix Auiine Postix
fivarl (A *B) +(C/D)
1w nfix Stack fiwad postiix
Foyadn fnput) diudadutums fayaeen (Ovtput)
( (
A (
. *
B *
) AB*
+ + AB*
( + AB*
c + AB*C
/ +/ AB*C
D +/ AB*CD
) + AB*CD/
AB*CD/+

o o v o o« = o
19N 2.9 LARIAIBE AT BIUNIN Infix nfluumu Postfix

38




finait A/B +(C-D)

iwnd mfix

Stack vl postfix
Hoymidh gnpuy dFdddums fioyanen ©stpup
A A
/ ’ A
B / AB
+ + AB/
( +( AB/
C + AB/C
- +- AB/C
D +(- AB/CD
) + AB/CD-
AB/CD-+
13197 2.10 wermedaedanTstaciine! mfix Suiino postix
Mo (A +B)* (CAD-E)*F
el Infix Stack vl Postix
Foymidn Gaput) Wiadiiums Foymeon (Outpny)
{ (
A ( A
+ (+ A
B (+ AB
) AB+
y * AR+
( “( AB+
C ( AB+C
» (A AB4C
D (A AB+CD
- *(- AB4CDA
E (- AB+CDAE
) * ABICDAE-
* * AB4CDAE-*
F - AB+CDAE-"F
AB+CDAE-*F"

ASHN 211 uaasdrsdumsulasiinnd nfix :utined Postfix
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2.3 Recursion
4 e 4 o - 1 = : 3=
nguilandunIemseaiinsSondueniusBoni cousive  Fufuniosilofis
o 1 ar Ll = > z
anudAgedwnnlunswann ilsunsy mnzsrsaamsGouifalilvnaduaslddnna
(3 a3 ' 9 o = I | - 4 J . a 4
farnususeutassIe Maanestulitss@ninmuiniu Wuguves recursion 1AL
s = o . . . A 4 -:'x =
VINMANNNATIARTAT mathematical induction Fernnsamdoyamannyuinudy1d Tasiu
d'.d" o ' J o  q 3 o 1 a .
nilszondledanugiuiazuuanemsiner llszend 14 Aedsuoamsiner  recursive

Taen2T1liaru

=

o dlunouiinmesgninuegluladones didauisoadrnlafoneidesasiiull
uazladamed ¥molu1R uasdesidesntsuaasdoyaiifvegnoluneniiuaes
Asudufiezdoefunilagnisduilad nmetuaz lndnneidos 9 aslyl Fus
nsoviue recursive 1o lumsdum1a

e nfumAwilu@nduu’s dredrusuilesdesnmsauma oo
Foansuamelusunlovesdwiniudanaiis e oftazdn 1 1wud ereved
i Ll lotudunladui 18 deadumndn q WuBnafanitedaornes launso
1101880 v v deeiis q Tlunieg Idanunmedideants Sauihundioti
wilsfiamrsminen recursive u’]’wniw‘lummr’fﬂnumﬁ

o muineuiiAeiinzaeald recursive §r815Y AunsAIBFW Nz sz ROY
Tgusuls 1duiideuauduiiudu

Basic Recursion

MugAd iy Recursion AfTowIBuanssdroddadeients mnaswves

§1uun Famnt n SAHRY 5 92 IERaANFINAY 5+4+3+241 WBIIRY 15 WA

deths draernss hilduradldiufsse Tovlase q 194 Recursion 11194910151

ausofezduuifadnani¥edlugives oop wuninald uaTaatiiiyidai i

o : o . ' 1w ) { e
Fudauazuaad 1 HuUSn15H1971189 Recursion 18 $1wn1d19g19duna 1y fidins

Mausudeu
1: public static int sum( intn ) {
2 ifln=1)
3 retumn 1;
4; else

5: reeuns(n—1)+n; }
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V¥ ¥ o 4 ] 1 as o
vnlfadnauuussiai 2 waaelitudiimn sildmdduieddu sum()
LY e‘& 3 1 ar
HABWTR lAtBIVIINY 1
b g @ A = ¥
nnlnausTiad 5 desnnmamnsodougluuyaunsveanas o Wegly
183 s(n) = s(n-1) + n Tedluiifivesldaussiai 5 sediuldduswunuezIdauns
o oy (d‘ u" a o
AU aadamaasimaalumsaialedsy  Recursive  lanui wildawnse
“a ] ) . w1 o4 &
WAUINITNTNTUYDITAR Recursive 1310099

o ‘o o @ ) 1 v oo
asnInuveslinduEyn auyAisuienld function sum Taeliroiiu

P |

sum(4) (WouszuoanaTusunsuszSudad 4 Whhhlssuiamaieussiadt 2
nfeufioundans Wnaiiiu fase maww 4 Tinhiy 1 vimfuer liadaussiiad s
wlidnadndily sG) WumsBondauealiiaonsanss iitoudussiadl 3 was
Wnadiu false Selihiudssiadt s TBmadniiiy s2) tazGundussdnads e
Faudeussvien 3 Aoz anaiiy fase Wy siniusohendusaiad s Tanadns
il s(1) iledendae e iiarufius e 3 v2'l8mailu tue ¥11¥ retarn A1 n ndLLA
a1 M s2) e WBeadnininmsiSondaesain s van 2 lwldwadns s@)
wirdy 3 mimtuee Tdnadty s@) 1an 3 Runadws sG) DU 6 eaudt s@) 121d
HAAWEUDINT retum AT n (VAL 10

Fret13fiaes mindaunvgiudnieduniliiuaasididudnisiianuves
recursion  laiuesed  fAsldsuasundanavgiudiedis vy vdeanisuag
megudyllSuavg by q isugiuaes gy viegmdunn 14 BuanEdents
mlasay 1369 Moglugil 1 digic Aouamssiesnufiar TWumeRuimeenuiiu 1, 3,
6uaz 9 awninldaomsldmaiiani 10 s ezdmifis 1dnvemadniasda
iedeirgaiest limusaiemmeldddeeninlundmisr 1Rudez 1inniia

- d » o o ar 3
ATINITEUAE YI0 mod ﬂﬁ:;"lﬁﬂﬁﬁ“ﬁﬂﬂila\lﬂ??fﬂﬂﬂﬂ

1: private static void printDec (long n)

2: {

3: ifin >= 10)

4: printDec( n / 10);

5 System.out.println(n % 10) ;
6: }
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y o s & 4 ;
vnilsezANA N INITovasdanFudus e I awrsofinzuila s
v 4 : ; ; v "
wynuduldduavgiuou q Adeams1dTsefsaldouay Avs dagrudis

o < P
anen1szlasumniy

—

private static final String DIGIT_TABLE = "0123456789ABCDEF";

2: //Precondition: n >= 0, base is valid.

3: private static void printDecimal{long n, int base)

4: {

5:

6: if(n >= base)

7: printDecimal( n / base, base);

8: System.out.print{ DIGIT TABLE.charAt({int) (n%base)) ) ;
9: h

Y o ¥ g A o =g v A4 a
nanmsnnuves INadnuuszmilouny Tnaneunthiludseiiuanuainse
; T = 4 -y E) o o
Y81 function IMasoNIz@oniaugIuiidoimsuaasennytla Taseeiimsiiuiay
3 A e A w ¥ W o= & b o
g1 sering Adud 0 T 16 WaisReIns Idfivedadiguiidems Gaua)
u’: § A ' 1 -4 ) o
917U 14 method U913 class String W48 charAt(int x) 28 un1sd 19 9d WM Ive B YT
»
o ' " or A
YBIRIUNLUA string 11U 9 isuaaInaesn MMl e
. & . Y | AW o X o =
uAtlgmanileves function iineminldari lignAsaliny function sxvliifia
: ' ] 3 1 1 4 1 e = -
Error Tuimin e o #irvlounda 0 uielinwavgiusininnii 16 wviniadedanain
A R \ 3 2
fin $198984 array 71 i 1A mua13vTe array index out of bound {99 AL UUTTIIAIT
= ] a‘ = Y1 ] 7o A w 9 =
fimsasnaeuneunvzini I wnlanfumenudefianata Taomseadis wrapper

& A 19 & ar a4 a & oa ' &
ﬂ“ﬂ1lﬂﬂﬂﬂﬂﬂﬂ4ﬂ‘ﬁuﬂﬂﬂl‘i'lﬁlﬂﬂﬂuil'iﬂﬂ’ﬂ Driver

fot1an15a319 wrapper
private static final String DIGIT_TABLE = "0123456789ABCDEF";
private static int MAX_BASE = DIGIT_TABLE length();
private static void printDecimal(long n, int base)
{
if(n >= base)

printDecimal{ n / base, base);




43

System.out.print{ DIGIT TABLE.charAt((int) (n%base)) ) ;
}
/fDriver function of printDecimal
public static void printInt(long n, int base)
{
iflbase <= | || base > MAX_BASE)
System.err.printin("Cannot print in base "+base);
else

{
if(n<0)

System.out.println("-");
printDecimal(n, base)
or v o a J A 1 o
nndregiedauws 1dinisadalandu printint YuyuRediu driver avow
H Y = i A o H L= J 11 3 1
wihiinsnaeumisiimesiflowdhuietlsafuilgminsufatuninldarithigndes

' s < ’ A
ApuszianTdalandu printDecimal TAtA1 2 <= base <= MAX_BASE ritaufilyu,

A159104 array (HAVUA




2.4 Trees

n3 w3nlassadidoyauundull UszneudroTnua (node) Fufludauiidudeya
TunInilinTezilsznonudr03m Tnum (oot node) ifioamita Tnua udrgn Tvuaamnsouan
TnuneondiuTvnuadess TagnnaieTnuaiSoninInuagn (Child node) tﬁaﬁ‘inuﬁgnuﬁ'a
TnuagnAdsamnsauanaiiuTnuanew (Parent Node) TasmisuanInunsenidlyInus

gouq'lddn

®

& ©
) © O
71 2.45 weraaTasaadwdoyauuuduld

® Root Node 91031 fis Tvua A

® Child Node w38 Tnungn 1031 B, C, Duaz E dlu Tnusgnuss A

® Parent Node #ioTvuaviowsi Tuua B filihTnuagnuosinua A fannsouan
somiiuTnuadosq 18un ¥ way G duiu B FuiluTnuaetsives F uaz 6 lu
wiueudatu A ifhuinua Wewlves B, C, D wae E i (Branch or Edge) 1ilu
Buiidousesznin Tnuanoinu Tnuagn

® Brother Node 3o Inuaiies Ao Inuafinvemifeafiy Wu B, C. D, E
Tnuafitoatumsei Tnuawemidvaiu As Tvua A uaz F uaz G dluInuaf
woatuTaod B iy Inuanous

® LeafNode Tnundiliifi nuagnongt Inuaihifi Tnuegnl8ud FGHITK L M

® Branch Node Ao Tvuai 1114 Leaf Node 151 Tua B C D E (5111 Branch Node

® Degree A §1uUGNUBTHUA X (U degree U89 TviuA A = 4 1aun B C D E
112 degree 409 THUA B = 2 $1udegree voa Inua F =0 1ffesn1nTuua F i
filnuagn

® Direct Descendant Node ﬁa‘l'.ﬁuﬂﬁmﬁwﬁ'aﬁuﬁ 'inn‘gﬂ BCDE tﬂu direct

descendant node Y84 Tvua A iy Ivuanuiindsiui
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® Descendant Node fip TrungnusaTuus x uaz Tnuafinn Tuuaiiuanein Tuuagn
¥9311uA x 770619 descendant voaTHun A fie yn Tnuafimieluns

® Direct Ancestor Node H?ﬂlﬂuﬂﬁmﬁﬂuﬁuﬁ #19613 Direct Ancestor Y83 [HUA
H fie Inun C, Direct Ancestor ¥04Tnum C fio Tnua A

® Level w3052dy Ao mino@uuaasseduves Inualuni JagnTnuasziin Level
= 0 duTnuagnuesgn Tuuaieziian = 1 mnaTvua x ogluszdu L Tnuagn

=] o
ved x fvzegluszau L + 1

2.4.1 Binary Tree

fdnuazmiloudy Tree UnAuaiinuiauianny Ao “uaaz Inuassili Tvuagn1d

- Kl 2 e A aa ] . Aot AW YN 1A
InuW 2 THUQ“ “iﬂ}xﬂﬂﬂuﬂﬂuiﬂﬂﬂ llﬂﬁzi'ﬂuﬂtlu binary trece QSNﬂﬂi.lﬂ‘lulﬂu 2
N

(a) / ib)
O

(e) (d) Q

e

T
% AR

3UMN 2.46 #2081 binary tree




2.4.1 Complete Binary Tree
AuliMnnSuuuauysel fdnuuzad e Binary Tree uniidoisy Ao
® ynInuahlile Leaf Node vz@insii Tnuagn 2 Tnua

® Leaf Node 9vdovegluszdudvaiy

(a) (b) | \
PAWAN

gﬂﬁ 2.47 uaad Complete Binary Tree

2.4.2 Binary Search Tree

s

fidnuaizAd 10/ Binary Tree UALIANHULRIAMWLLAY fiD
o Awosgn Tnualiannnheluduldvesds (TL <r)

e mueagn InuaiinniovndmToriiua ludulitesya (R <= TR)

(a) /® (b) %
® \@ 4
O
}) (&) &S O
§ od %

31N 2.48 290614 Binary Search Tree

(c)
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2431 maahauazifindeyaly Binary Search Tree

Semsahauaziudeyaduem

1. &1 Binary Search Tree Saliii4oya 1 TnuafidunlnifiugnInua
184 Binary Search Tree

2. &1 Binary Search Tree Siteyaog Ity Tnuafidnndsi
21 dweaTnualmiidhnn innnd AwesgnTvua IidiuTnua

Tiiaaludu lidesduyn

22 dwesTnualmifidnn Yeond dwesgnTnua TidinTnua

Tnsiaaludulddovdudne

v

#1801 m3adisuaziiuYoya Binary Search Tree

fishdoynaei 12,9,2,18,23, 11, 14

&

12,9,2,18
12,9,2

Ut 2.49() ums adnnezifindeya Binary Search Tree
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£

12,9,2 ,18,23 12,9,2,18,23,11

St Al

12,9,2,18,23,11, 14

it 2.49(w) 3115 a5 umzinudBYA Binary Search Tree
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2.43.2 msau-i’faqa'!u Binary Search Tree

nsdinl  wnTruafidesnisaudiy Leaf Node annsoay 1éwufi

d' Y 'y [ =1 d H ]
nidin2 &1 Tvuandssmsavtiaulldemosdu@or  dieau Tnuah 'l

Aoamhauda WhiargnTnuavesdullides luunudi Tnunil
auiialy

nsdiil 3 Silnuafideansaviidn Weemhmodny ileauTnuaitli
Avansudn 133 Midonag 3 35 Ae
1. vhadefigavesdulidesv i tumd Tnuafiaunalyl
2. Whfnnfigavesdu deudhe Tuund Tnusftaudia Tl
3. yhArgn Tnuavesisdesuan T unud Tnuaitauiia g

ign InuavesdullidesdrolihiuTnuaganiedoves

Tvuaniinniooigavesdulidovyn
ad ¥
nsdifl 1 AvamsanTuua 8

foual GRT]

@ @

\ (8)
(g ©
zﬂﬁ 2.50(n) Msav Ivua
nsaiA 2 desmsay Tnua 3
risuay wiway
(8) (®)

® @
% §
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2.43.3 Minedlflun3 (Tree Traversal)
ammavsuin I luniiiegdeoya 18 3 534wiude
1. Preorder
2. Inorder
3. Postorder
Tumsvisad W luvisusazuuues Wdadnueided
Root = root node
Left= Au'lfidoudnuveq Root

Right = Au Widesunuea Root

L

T lunsneadi lunSuAazuuveziidnyazdail
1. Preorder = Root Left Right
2. Inorder = Left Root Right
3. Postorder = Left Right Root

®
'

51# 2.51(0) Aredraudasnmisvisaluns

dionea T lundnuudng q fuez1asii
Preorder 93 1@d8)a ABC
Inorder ‘E!::'lﬁ'l’fﬂlga BAC

Postorder i)::'lﬁ"i’faya BCA
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1UN 2.51(v) fedNuamInmosluni

evies T lunSium
Preorder 92 1A401y0 ABDGCEFHI
Inorder 92 1A%018 DGBAECHFI
Postorder v 14461y GDBEHIFCA
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k4 : 9
2.6 ssvugruteyalaely Access 2003
ar or A i i = o
Access tTlussuudamsgmdoyn  danila Adlufidendunn dumsiz Access
1 ] ¥
Tdsunsufanmsndrugmdeyaiifiuitiond davsdasssfumsaivayums 1o
o ooy L35 ) é
ssunliamaunue ity UNIX, 0s2, MAC 0S, Windows uazauq Bauinuie
»
HAZIATOVINIUTINNY Web Development Platform T 111’.11%56‘]11 C, C++, Java,
o n’d, [}
Perl, PHP, Python, Tel, ASP #58 mu1luao1ilaonssu dodNet Nary Bnvia Access Safinis
ol d‘ r A
Wanfiderilos
2.6.1 vianmsvianludnyae Client to Server
o firives w3wed (Server) 9ziilUsunsunieszuudmsusanmisgrudoua
o T A o ¥ a # .
Musesg ewsouniesensudesvems 190515910 Taaeus (Client)
A a 3 ¥ o k) o P 1=]
® 1ii9lin17309v8n 13 193N 151010 Server 1zINIsASI9ABUARATAT YD
1 <3 = A ol [} a
autru o199ziin1s AR 1uS nisszyseuazsvariu uazdmy Access
asofmualaiezeyyianiedfias Client  laq luszuuiiveid 14
a [~y )
viNsBnAaY
L] o e ¥ o ] . - 4
® AEUNITATIVABY Server Nz BydliA 15 1HUTNITUA Client HiTosvons 14
o 5 ' N a wa 1 Foot
uimstuq ae 1l nazd 1 lunsdin lu'l8Tunseydd Server Aozdavtians
¥ ] »
anuAanaraudandu i Client Hiaavemsidusmniu
A = 44 o o ﬂ h 2 ] 2 =3 W
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Access Server taz Clicat iinvzaguumieauduiny lasnioinouiiameidind1nezdos
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2.6.2 M31H0UFABN Client to Server @I Access
[] ar el aa Y o a ga
uuurudIna1s supidluitionlFnufuanniigefife ODBC (Open Database
. . g 1 ' a P . o owa
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2.7 mmidadlaezunsn (Data Flow Diagram) %58 DFD
2.7.1 dgydnuaiithuwunmnszuadeye
adm IWdlaezunsu nieiSunduq a1 DFD Eluurudiassfuansdiunsunis
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2.7.2 YeMYUAYS4 Data Flow
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Data Flow #hignfipa

Data Flow figneipq

AB (—ﬁ A+BC AR e c
External External External Extcrnal
Agent i 7| Procass ] Agent2 Agent 1 7| Process Agent 2
S N S
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External External External External
> Aont | # Process Lo Agent 2
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