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Notations used in the pseudo-language

In questions that use pseudo-language, the following notations are used unless otherwise

stated:

[Declaration, comment, and process]

Notation Description
type: vart, ..., arrayi[], Declares variables vart, ..., and/or arrays
array1[], ..., by data type such as INT and CHAR.
FUNCTION: function(type: argi, ...)| Declares a function and its arguments argf, ....
/* comment */ Describes a comment.
variable < expression ; Assigns the value of the expression to the variable.
function Carg1, ...); Calls the function by passing / receiving the
arguments argf, ....
IF (condition) { Indicates the selection process.
process1 If the condition is true, then process1 is executed.
} If the condition is false, then process2 is
ELSE { executed, when the optional ELSE clause is present.
process2
}
WHILE (condition) { Indicates the “WHILE” iteration process.
(9] . e . .
2 process While the condition is true, the process is
S 132 executed repeatedly.
Q@ 1 po { Indicates the “DO - WHILE” iteration process.
process The process is executed once, and then while the
} WHILE (condition); condition is true, the process is executed
repeatedly.
FOR (init; condition; incr) { Indicates the “FOR” iteration process.
process While the condition is true, the process is
} executed repeatedly.
At the start of the first iteration, the process init is
executed before testing the condition.
At the end of each iteration, the process incris
executed before testing the condition.
[Logical constants]
true, false
[Operators and their precedence]
Type of operation Unary Arithmetic Relational Logical
Operators +, -, not | x, -, % |+ —|> <, 2 %, = #|and | or
Precedence High < > Low

Note: With division of integers, an integer quotient is returned as a result.
The “%” operator indicates a remainder operation.

.



dranu Q1 dv Q6 ludiauiivdu Tvvinnna

Q1. audadinaAmduanuiuasuasaiadnadalili usinaudautan 1 d9 4

w580 A laasnazldusuladuuziidudinadaseliuuSuigaswnasmaluusinuas e
desusiassundauusulasdd Taaazssvnaringdaanunainivsundaiasnsdauly
TAs9a19LATaZNEARIL3EN A gauanalilusli 1

- DMZ
Web server Mail server
if0 (203.0.113.2) (203.0.113.3)
Router [ L i ]
ifl
if2
il T T — "
E-mail Membership PC 1 PC 100
newsletter management (192.168.0.4) | -** [(192.168.0.103)
sending server server -
(192.168.0.2) | | (192.168.0.3) Business-use PCs for employees

winee 1:vinamalafuasusazadnsalgnuaadadluiody
nunane 2:f0 ifl way if2 Aadumasinaiaianauainviieas

517 1 TAs9RSI9LASR2NaUILEEN A

<

nsasngisusandnfiaduiunaudosalald:

(1) gauladlusudainlddeminivualwdatunasszuusindariunvdunasidiaiaaly
HTTP wu TLS (desaannilazidanit HTTPS) anfuisilaudiaddua Taawiiulu
funauignusmsinnsiaauiaasvias (Web server)

v_, o

(2) Juzasinasasraminiuduniamamsdvsussinsusazau Nnnifusedosiuaiii

]

¥ '
=

URL lffontihssreduiiulvidusaiasanuiiagdmantailauls

&£, a

(3) HadasitnldeminSuignasetiudviuusasynnamuilads  URL  Winedwalu
funaudl (2) Taald HTTPS anntfudensandayase 9 dvfunsadasiusundn oy da
wara1iw (uanwmilaanniiagda)

o




(4) Suaiinasiuinfiagiwaann (1) wazdayasgundnain (3) aslusrutayaiizuaguu
wiafnasdmsuianistayasundn (membership management server) dloanniiliay
Banngutayasgundn

'
ol

(5) Suaiinasdedwalidoiagfuaiseylutiunaui (1) wWwaudesaiasinamsamadeou
LW®FABHUTDAURTD

nsafuazaIuaanrInadiadudunaudesali:

(1) wihdudsusunisnsanlayaanrunainaguuitasiasdnsusIdiuaannua?
(e-mail newsletter sending server)

(2) WiuAsrauduasaauinaiianiniudivsunsandayasavanaan luluus ey
atuuATasiduasussin (business-use PC) Taald HTTP anntiufeilaudaninuuasdiua
AANRUAU

=

(3) mafnasdniududialnvinanlasuiagSiuanasandniforuninaingiutaya

o

a '

fundn nntuSeddiuaraninanlldeiagSiuawmaiiiu

SlagnesuusnsRIwa  (mail transmission service) Wisuaguualaiinag (mail
server) lunmsaaudraiudl Lidasdfisdonszuiunisudastiasiig 9 wiu URL viafiatdua

Ao ueias 1

vuminSurasseuuwalwdnfusgundnigaiasainuduniusaiaaenedewdugun dniy
1alaiEmsAavualviiaiasiavilaufiagdmaathadenvidy  uarnnfuiogodasmensan
dayadundaluinansienin ANNFUAIRDUA UK TiRaninalssavananuavnisila
AsTTINUMsSULLLRaYTuRauL Uil

NRNAAAL
a) Wahaiadunisdassuasilasdunsh azastayaiainsaundnlldouanaiany
b) ailasAubilviyaiassundnidndegrudayasundnle
o) wiailasdumsadasinaliiagdmarasynnadunianisiaviagdmaibigneas

d) wiailasdumsiuiindayasie 4 (uanwiiaanniatdua) athe'lignsas



Aaueiag 2

nanguAnausuay idandinauigneasiiaiduasiuztasine I:l usiazatay
Tugalii 2

!
= o

vitnasdnileinaauifzadinHaaduuunsasunalinilsuilauls (dynamic packet

filter) wazauanaWvimuldianzunaliaiassauaidiinualilulwfaaswiniiu

>4

13

asAivuaaiizaIsIduTaauaNEUNIY (source) Uanang (destination) uaswasaiilal
faans (communication port) TaadusIaaana (,) mﬁﬁ'mum"l:iﬁauzymwwmﬁma‘mm"u
meisrueansarwllfonasailddaans e daramols uaznisivuadiiidoaugalu
uwalAninauauasnnunALAa lasuauga i unduan a6
siumeuavdaiamagadvualataaldiiagladi (IP address) wsaduinasinsia3azne
(network interface) nivuasiaiaglaft unaiainaniiaglafsume (Wadvua'ly
ludumnie) viaazlldoiaglad (Wadmualidulaiani9) aglasuauanalusiiuls ue
mafvuamsdumnaiindiaiazng uwaiaiunain (Wadivualidudunme) via'ldde (uia
Amualiiudaiane) Sunasinaniatiratuagldzuauana iviniuls
wa*i"mﬁ‘l?fﬁamsgnfimummwmmamwai’mﬁLwiasu%ms (service) 5a5u (listen) unwatAnag
TusTamaa (protocol) uaswasaisasunisidansa (listening port number) Agalaifuusnns

619 9 Msuatuurasinasusazaiasnaluusin A gausavatlun1sei 1

a1 97 1 TisTeraauazwasavisasunisidandainuunaiuusaig

N afmﬁsa%u ANsLdauea

15115 (service) 1UsTemaa (protocol) T
Web HTTP 80
HTTPS 443
Memb;;t;n;;);;natwn Proprietary protocol 4194
E-mail (receiving) POP3 110
E-mail (transmission) SMTP 25

asAvuaAzadvitnaslutaafugnuanslugli 2

AsAvuaAIluLssTaT 1 auanalvilzhdaiuasinaianndumvasiintaalad HTTP 16 nns
AvuaAluussiaf 2 ayanaliiwainandwnasiiagoriu (transmission) 1o
tfasWasle



1£0,203.0.113.2,80
i£0,203.0.113.3,25
203.0.113.3,1if0,25
if2,203.0.113.2,80
i£2,203.0.113.2,443
if2,203.0.113.3,25
i£2,203.0.113.3,110

ifo,| A |
203.0.113.2,] B |

7U7 2 asAviuaALvileasiaqiu

nauAIAau& U A ure B

a) 192.168.0.2,443 b) 192.168.0.2,4194
C) 192.168.0.3,4194 d) 203.0.113.2,443
e) 203.0.113.2,4194 f) if0,443

A utiay 3

nnAguAInauduay Widandinauignaasiatfuaslugasine I:l Tudraguna
UK

1510 4 iavigiasanistingednciuaiaswiaslldesliusasaiauan Taaslusaislasu
auanaLvildnuiueasinasuasusin A4 iudumadidiaunanniedasididvus sewad
U5#0 A §95uusnis SSH Muunasa 22 vasiuiaasvinas nnduislaiuussie “”
lalfansdeAraasisnvitnas

dlaunaiaigngeanidinsasilindovivaas vanaaalafivadediunaiinunda
198.51.100.2

nauAInausIniu C
a) 198.51.100.2,203.0.113.2,22 b) 198.51.100.2,1if0,22
c) 203.0.113.2,198.51.100.2,22 d) 1if0,198.51.100.2,22



Aautiag 4

nanguAnausiuay idandinauigneasiiaiduasliuztasine I:l Tudagune
GUaTY

ad a a Y

13A19 SSH fi3aNdUAF92ad LAALA U6 LaUARIEIE LdUTBRATAFAUAIAZI LA TATHRN U LAY

] V]

13 . a o =] =

SEmsAgUM3ITaaldnawass1saue (public key) Tuitl usHn A danlaiERgaticIas

AILALYLIARNTITUE

JEMsAFRUMIFIMENYULIRNEITULATIARA LR LY (Signature) ﬁanas‘mﬁumnnmua

gaui (private key) Taaladhufudunguassisaeiilugiu uazanfiun1sigaidiasouas

aatausdamudunausa’lali:

(1) Meaausdearaiduignasreiusianauagiudr liwsansudunguasissasiiduguas
nayuagudulldoisasiiag

(2) wasuasiudunnguassisaslu (1) dunsaenadaulifuaasnasua ntuse
Tdneyuadasazdinananagauataiiuan (1)

[

(3) mseamadaufilszauanugFarunaaNNIlaatausing Ltamumﬁ'tﬂuawaonmua

L]

2 o

sssasinsanadaulifuaasnaiase detu Sefgallainlaaausddonariiud
39

se3afl (alealausldusnis SSH vuasWasmansigatfilaseTaanyuasg s 59'%
fianudndusasderayaatresianiuuas II' WIULAI AN

nauAmaug iy D
a)  AaLIRIUMI
b) AmuIRIUMIURENYUIAREITUE
C)  NEYWIREITUY



Q2. ahudasunaAmduiinainssng (logical expressions) Ansiulvinaudranutias

TuszuuAsuAmIUdNaUIe 4 dadalddeus 0000(0) &9 1111(15) nanaduns I3 12
I1 uay I0 udIF9nIFaUINIUFINENAsIAULTaFIaTLLLIaTUA15197 1 ntfuszuuay
fonadwiaannaa@1sne Sq Pr uay Mp d9uanelunnsed1auazelunisen 2

15191 1 lunudiansanuuiiaiasiaganlsdainsyuy

e (feaswe) | diagune faurinsodaula
AEAAIRIRAIUAY farinuduifidduideaas 0000(0), 0001(1), 0100(4),
Miaa (Sq) aavdndiaunils 1001(9)
wuane (Pr) Ausssuré (natural number) w3a | 0010(2), 0011(3), 0101(5),
FHutiuifiennni 1 Aldgansa | 0111(7), 1011(11),
g9 tuladannnstiuusssug 1101(13)

fa9inuiifidiasnnungusuy

waaauay 3 (Mp) fauinuduilaannnisqasia 3 | 0000(0), 0011(3), 0110(6),
1001(9), 1100(12),

1111(15)
A13197 2 A1T19AIAINAGY
Inputs Outputs
I3 12 I1 I0 Sq Pr Mp
0 0 0 0 0 1 0 1
1 0 0 0 1 1 0 0
2 0 0 1 0 0 1 0
3 0 0 1 1 0 1 1
4 0 1 0 0 1 0 0
5 0 1 0 1 0 1 0
6 0 1 1 0 0 0 1
7 0 1 1 1 0 1 0
8 1 0 0 0 0 0 0
9 1 0 0 1 1 0 1
10 1 0 1 0 0 0 0
11 1 0 1 1 0 1 0
12 1 1 0 0 0 0 1
13 1 1 0 1 0 1 0
14 1 1 1 0 0 0 0
15 1 1 1 1 0 0 1

Tlufinniiuanosruaie dudnwal o + uaz  galdidausnefonszuiunismonssng AND OR
way NOT eua16u



duduusnilunisiasaniinatassneinnasgauitdianiy q denfudidgasuadndia
nilsuaidonadngaanmeanaaisne Sq awal Sg-1 Miudavatsua1eazgea 1 aannig
sea1swe Sq wladaauiilu 0000(0) 0001(1) 0100(4) w3a 1001(9) viniiluaAraulvides 0
wsiazwai (term) lufiwai Sg-1 danAaasfudIaudIndl

gagwausnlufiwaid Sg-1 Asannaasdudan 0000(0) wag 0001(1) arusasyuduiluna
Adaudennlddonansludna Sq-2

fiwau Sg-1: 13¢12011010 + I3e12eI1I0 + I3¢I2¢I1¢10 +

fiwai Sg-2: + T3e12¢T1+10 +

sauilunisinsanfwatassneianagauindianiu 9 dudrnwame udidinadniaan
nmuReLaIdne Pr

A59AIANNAZIE U Pr Tuenseil 2 gnudaidlufeasTu (Karnaugh map) delunsalis
Aawumsnauunn 4 x 4 douandlusdil 1 dHuzasuardadune I3 uay I2 uavdrunasnadu
fadune I1 uaz 10 Aviuaaslunsasigadaanaaadiuaaisne Pr dedaniu 1 w3a 0

(aandaiiu 0 gnagly)

I1 10 I1 I0
0 0{0 1|1 1|1 O 0 0{0 1|1 1|10

ool | ol oo | oD

1312 0 — (i) 1312 01
11 (D 11 \1/
10 [ 10 [ 1D

|/ |/
(i) (iv) ({i)*  (iv)

U9 1 A5 Tuvigndu Pr U7 2 A5 Tuvigusu Pr

— (@)

— (i1)

famsTuvignlaidavinvifinniassnuitaudtady (afiduas 1 Magdadulunudovzauuiuay
(Aaqifheidansaulusdil 1 uag 2) Aardwafazaunsandalasmawaizaudiadu
autdunisudlasanfinaud Sg-1 Malilu Sg-2

g7 1 Gwaid Pr-1 vih s nadnsiazgoaanlddoanaiansing Pr

fiwani Pr-1: + 13012010 + I3eI2eI1eI0 + I3eI2eI1I0
(i) (i) (iif) (iv)



Tusdil 1 darsine 1 2a9 (i) gadseiivlugiusandmviadiy 1 wiaednden waduiase
waedflushunilovasauaser 1 Matdaduluwuidonsa (i)* Auanolusdi 2 dotiu waiv
wnu (i) Tufiwad Pr-1 saunsauaaliflunaiideudiaduvda (i)* ufiwa Pr-2 Auang
agsua1e lunsdldl Aatsne 1 Msanaaaddudian 0101(5) gnihanseidudadnss we'ly
fonaduNadawsgavinausatlale

wail Pr-2: + T3e12¢10 + [ D__| + I3e12¢I1eI0
(i) (ii) (iii)* (iv)

afige Aansanfiwaiassnsianagauindianiy 9 durnagauuas 3 uaidonadngaan'ly
fosneaiswa Mp udsnna9feasiuriuas Mp derluaaolusdil 3 iasaisausanuaiay

wuin[_E | quav 1 vlag@ndu

1110
00/01|111]10

I3 12

= O | O
= = | O

10

W6 SHutigausinfadiuidoluinaasa

sU91 3 fHemsTurdmsu Mp

A1nTutiag
NnaguAnauduaty  Wildandnauigndagdaiduasludasing I:l usiazataslu

ANRDUNEaAI6Y

nauAIeauFINIU A
a) [3¢T2eI1¢10 b) I3eT2eI1eI0 ) I3eI2¢I1¢I0 d) I3eI2eI1¢I0

ANAIRaU&IUTY B 9 D
a) I2¢TI110 b) T2eIleI0 c) I3eI2eIl d) I3el2eI1
e) I3e¢T12011 f) T3el2eI1 g) I3eI2eI1 h) T3eI2eI1

nauAnaus iU E
a) ‘lif b) fnle c) fixad d) fiaw

-10 -



o

Q3. audafinsuaasTueaaNuduRusiaua (entity relationship model) sali warnau
Aanuean 1 une 2

Funa'ldl C anaualiiiardudiannna’ly iy waliauwisuazinalal Taafisudlddads
szuun1sInnITnstAudu (bill management system) fatﬂuszuuﬁﬁmmsﬂauaaﬂnﬁwu,az

fiayanIsEaALAuEY

71 1 udnvTAsIdIIMITNIsIutayanldlussuunsianismsiiudunazdiatnotayat

faidu Taesanseng 9 Adewdulalidadanan (primary key)

Product table
ProductID | Category | ProductName UnitPrice
FMGO005 | Fruit Mango 5 kg pack 10.00
FWMOI10 | Fruit Watermelon 10 kg pack 25.00
JPAO100 | Juice Pineapple juice 1000 ml 2.00

Customer table
CustomerID | Type Name Phone Address
CHO05 Company | East Hotel 223-3333 58 East town, Central city
CRO052 Company | West Restaurant | 224-4444 20 West town, Central city
P0082 Person Emily Flippo 225-6789 974 South hill, Central city

Bill table BillDetail table
BillID Date CustomerID | BillAmount BillID ProductID | Quantity
08170001 | 2019-08-17 | P0082 4.00 08170001 | JPAO100 2
08170002 | 2019-08-17 | CHOOS 125.00 08170002 | FMGO005 5

08170002 | FWMO10 3

7191 1 Taseasreanselugiutayauazdiatnsiayandniy
fdnyalunsdazuarzansvluBaniudunsaia (Bill table) sanadasduluBaniAuiiunag

aNAT Naazidaauasusaviaazgniiuvinliluaise BillDetail uazusazualiuasnlyg
BillDetail nunadvnisdianionss

-11 -



Anutiag 1
mas"'mma”aa'muwuﬁazmLauamuwa"l,ﬁﬂazﬁﬁmﬁm’fmﬂuwﬁmﬁmﬂﬂuﬂ wiatflunissoasy
asuaumiifuandifuinTinazdagua i meulsuanda wasinsdwii wasiatuas
aneidaduaidssan “ualal (Fruit)” S1uu 30 afeusainnnitifaaanunsdedaiily
yaA1 $300.00 wan1nnIn WA uday dousiui 1 wsieu 2019 deuii 30
fiaurau 2019
nnngudnausuane Biidandeauiignaasiiaziduactudasine | turiamuds
SQL sia'ludl

SELECT Customer.Name, Customer.Phone, Customer.Address
FROM Customer
WHERE Customer.CustomerID IN
(SELECT Bill.CustomerID
FROM Bill, Billbetail, Product
WHERE Bi11.Bi11ID = BillDetail.Bil1ID
AND Product.ProductID = Billbetail.ProductID

[ A D

nauAIRauR NI A
a) AND Bill.Date >= '2019-04-01"' AND Bill.Date <= '2019-06-30'
AND Product.Category = 'Fruit'
AND Product.UnitPrice * BillDetail.Quantity >= 300.00
GROUP BY Bill.CustomeriD
HAVING COUNT(*) >= 30

b) AND Bill.Date >= '2019-04-01' AND Bill.Date <= '2019-06-30'
AND Product.Category = 'Fruit'
GROUP BY Bill.CustomerID
HAVING SUM(Product.uUnitPrice * BillDetail.Quantity) >= 300.00
AND COUNT(*) >= 30

C) AND Bill.Date >= '2019-04-01' AND Bill.Date <= '2019-06-30'
GROUP BY Bill.CustomeriD
HAVING Product.Category = 'Fruit'
AND SUM(Product.UnitPrice * BillDetail.Quantity) >= 300.00
AND COUNT(*) >= 30
d) GROUP BY Bill.CustomerID
HAVING Bill.Date >= '2019-04-01' AND Bill.Date <= '2019-06-30'
AND Product.Category = 'Fruit'
AND SUM(Bi11.BiTlAmount) >= 300.00
AND COUNT(*) >= 30

-12 -



A1autiag 2
nnngudnausuae Biidandmeaudmnzaudasduludasine [ | usazdaclu
Aragunauazdannuds SQL saluil

M usasMsagannsalldausiadudisaniza luluaise Product leviatanse dtiu
Mo usedadulaiaziinsnaisamiiaiang (sold unit price) luflasviiolun1se BillDetail
Wialiaunsassunaanasanihalunaifvinnsidanfuduls U7 2 uanelasedsrouag
a1519 BillDetail Mla5unisualaudy sasanihaluaise Product Seasnsatddauuilas’le
ausiadnIsAaunaIvinnsaluiuiy

BillDetail table
| BilllD | ProductD | Quantity | SoldUnitPrice |

5U7 2 TAs9&519A1519229A1519 BillDetail AlaFunsuAlaua?

sansinTAsawilafiang (sold unit price) Wusian1sluaise BillDetail n1951use

fansamaya tdu 1o

lunsfinausaunmsalnsnandeannnsualaiaseasionsonad meulassiiannuds
SQL desia'lifiiausaonadnsinunuiduniuluaig 3 wau dous 1 nsngran 2019 & 30
Aueneu 2019 TasutvamuniIanyluaIs9dud (Product table) dusududusasufini
waavatlua1snvgne (Customer table)

SELECT Type, Category, AS TotalBillAmount

FROM (SELECT Customer.Type, Product.Category, [:::::::::]
FROM Customer, Bill, Billbetail, Product

WHERE Customer.CustomerID = Bill.CustomeriD
AND BilT1.Bi11ID = BillDetail.Bi11ID
AND BillDetail.ProductID = Product.ProductID
AND Bill.Date >= '2019-07-01'
AND Bill.Date <= '2019-09-30'
) BILL3Q

GROUP BY

ORDER BY Type ASC, TotalBillAmount DESC

- 13-



nRUAIRAL&EIUSU B

a)

b)

<)
d)

ANULANENITEIITAsamhaTign P auivdagua dunielunaiude 9 Ausan
samiiafifinnsildsunlasiurindeanniiu
nsul&sunasuasnanasamihauasduddunileignday
nsuldsuuilasuasraisaniianasfud1iionun
siasanihazadiunaumitiuiinsudaunlasmnasambhaafagad vsudud
Woniua

AuAnaug sy C i E

a)
b)
c)
d)
e)
f)

)
h)

Bi11.Bi1TAmount

Billbpetail.soldunitPrice, BillDetail.Quantity
Product.UnitPrice, BillDetail.Quantity
SUM(B1iT1TAmount)

SuM(soldunitPrice * Quantity)

SUM(UnitPrice * Quantity)

Type, Category

Type, Category, TotalBillAmount

- 14 -



Q4. audadunaAmAumsfinavtaIatnadINTULIENLIIUTY ntulinaudiautas
14803

U3¥n D aanuuutasedssiiugruiazazinataaldduiinunaduuutiauegu (variable length

o o a

subnet masks: VLSM) a1s51d VLSM LﬂuLmnﬁﬂﬁMmmﬁanajuﬁaqiawmuaantﬂua\i'\ﬁnfu
ravnantuiinidauauansrefuiaannisgalaruasiiatlai

13N D ldnauiiaglafdiud (private IP address) 192.168.1.0/24 s wsuia3azinananaly
2a9U5¥N U5¥N D wuvpdazne 192.168.1.0/24 suviannisuad VLSM aaniilu 8 fuiis
uan ‘leiwa 192.168.1.0/30 192.168.1.4/30 192.168.1.8/29 192.168.1.16/28
192.168.1.32/27 192.168.1.64/27 192.168.1.96/27 uway 192.168.1.128/25

5U7 1 uaasunuoATaTnaaasusEn D a5l 1 uaasiosanisiiaglafiuasnviinasuay
Adluunungauaszuu (Admin section) TuAfinaununluusyn D dasaunsazinge

= s @ v
dunasiiiale
s Engineering ———mmmm———s : s Sener Brm ——mm- e e <
I
: %: Domain Name i
: p(,:l Server|{DNS) |
! ' 5 = i
. = '
' |
: _‘ SWITCH Q = Web_ Server !
i : ¢ (eagie.example.com) |
H b 1
| ! (e— I
| !
| PC120 |
i . = Email Server !
I - i
| 120 Hosts = !

—————————————————————— F— Admin -~

(Cswien |

51U 1 wwuiolAfaznauasus¥n D

<
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a15191 1 fesanisiiaglai (U19&iu) rassvitnasuaridlunnungauaszuy (Admin section)

Device Interface | IP address/mask | Gateway Section
Router 1 | feOl 202.20.120.95/30 | N/A

fe02 192.168.1.9/29 N/A
Router 2 | fe0Ol 192.168.1.33/27 | N/A

fe02 192.168.1.65/27 | N/A

fe03 192.168.1.97/27 | N/A
PC1 192.168.1.34/27 192.168.1.33 | Admin
PC20 192.168.1.53/27

A1autiag 1
nnaguAnauduaty  Wildandnaufigndagdaiduasludasing I:l usazataslu
M50 2

NNNTAAALLLLURUFIULAY VLSM 15 D dAvuaduiiind niuusasuaunausituiulass
Adnfludaclyd Maglafiiarnnsaldnuldsidusiigagniivualigiuuag Link A doidiausia

senINILYiLaas Router 1 fiu Router 2

A13191 2 uaAIARYALIEIULAITENTIAFTTTIaL laf

A5 2 ;anssiasssiiaglaf (uneshu)

Section Number of hosts | Subnet

Server farm 6 192.168.1.8/29
Link A 2 A

Admin 20 192.168.1.32/27
Sale 25 192.168.1.64/27
Marketing 28 192.168.1.96/27
Engineering 120 B

nauAIAaU&IIU A ure B

a) 192.168.1.0/30
d) 192.168.1.32/27

b) 192.168.1.8/29
e) 192.168.1.128/25

c) 192.168.1.16/28
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A1autiag 2
NnaguAnauduaty  Wildandnaufignadagdaiduasludasing I:l usiazataslu
Aaduaea’lyil

nA 9 Hrusnsandvdumasiis dwanmalunazusnisiunalulalaaldiegaswWiias DNS
mnalue3azne fauassuusdadindssiaglafdliduigasniaiene 9 uaasWiassu
(server farm) fatjusnisnunsaladoulsuada3azne 192.168.1.8/29 gninassividu fe02
2a9151vikeas Router 1 agugiitarasuinas DNS la5unisdnassiiatgavinaiaiunsaladonuls
AnadauLAsatnagaafiunITuavANlafiInuaLNURILATaN RSB HUSa LAY NARAL
AMAUGRTUNUANEN NN A uMasfiils s uazudnisiy we'lifignesausalasgiuise
AIUSATEN 9 el e TaawuInnsndeninennseng q Mgalasindusnansavinle
mnndetaaldiaglafununisliddatawu deifu fauassuuiedadulanmagaunsidansia
fEAEY ping a157197 3 uaavnsAeALA3azinalutlaqiuzade@ivaZene

a15191 3 NsdeAaaznalutiaatiurasiuasinaianeg

Server | IP address Subnet mask Gateway

Web 192.168.1. 10 | 255.255.255.248 | 192.168.1. 9
Email | 192.168.1. 11 | 255.255.255.248 | 192.168.1. 9
DNS 192.168.1. 15 | 255.255.255.240 | 192.168.1. 9

AnATnazaunuItuananatzasniag DNS uad fauassuusnuisatdausalidoiznasninag

]
ol

Au q enuaanniadasfiiduasinasauusazausmiadds ping 6 tuiadasidionuat Aag
laWuasiasviias DNS gadvualidouanaluansen 3

Nndaiaasedenad susaasdlein| € Juaz| D | ety deymniifesunsa
ufluldsansilay II' avludavaausuiit lafuasiuaswiias DNS

nauAInausIniy C uas D
a) nanduaseianias DNS liugnsag
b) 1aslaftuasarasniias DNS vufuiatusanuassuasduiiin
c) tag'lafuasizasviias DNS vuduiiaglafiuasdmaizasviias (Email server)
d) vaglafuasizasvias DNS suduiiaglafiuasiuaaswiias (Web server)
e) uifiaunafuadiaswiias DNS lugasay
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nauAInausIniy E
a) IP address: 192.168.1.8, subnet mask: 255.255.255. 240
b) IP address: 192.168.1.9, subnet mask: 255.255.255. 240
c) IP address: 192.168.1.9, subnet mask: 255.255.255. 248
d) IP address: 192.168.1.14, subnet mask: 255.255.255. 248

Aaueiaa 3

nnaguAnauduaty  Wildandnauiignaagidaiduaslurtasing I:l Tudraguna
aialaldl

WiatinaunLdrasmusiuag (security) ludiuuadiaasnnasvisy us¥n D dadula
Avuatiag MAC wuuasiliduizaswiadene 4 Liuuaind Taasaindidazauanalvizdesinu
wsn'lddorag MAC sastasunasAaenaiaulils vinwuitiag MAC Linsefuiiasi
aonzdauld waswnafifufaylianunsadausadunasauasaindla ndoannnsiviua
ANuTuAslusEduwasaausasual nuinadaisaafudwatuasiuasiaansewsu aniiu
HauaszuuSenIagauNsiMuazadsInduaziiag MAC vadiasnnasiduwussu a9
7 4 ugnvtiayaiat MAC Aama&auldlntALATYLY AT 4 HALATEULWLEUALDY
fTaymuazuatymndenaiiiaa ndvanenadavndwalaiviasiidansaaiiu
aneavnIa’li

a15197 4 dayatiag MAC

Port of switch | Registered MAC Connected server | Detected MAC

fe02 00-40-0B-20-D9-43 | DNS 00-40-0B-20-D9-43
fe03 00-0D-BD-48-33-3E | Web 00-0D-BD-48-33-3E
fe04 00-D0-BA-73-38-E5 | Email 00-D0-BA-73-8B-E5

nRuAIRaus I F
a) wldsunanddesu (default gateway) aasdwaizasvadfiiy 192.168.1.9
b) w&uuiatlaiuasdmatrasinadiiy 192.168.1.13
c) wldauiiag MAC zasdimalzuasnasiilu to 00-DO-BA-73-38-E5
d) wldsuiiag MAC Aaenudauliinasa fe04 tflu 00-DO-BA-73-8B-E5
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Q5. ahudasunauadsruuNsinsIataslseiFausa’lld uainaudiautand 1 9 3

Ts93eu E lulseauludodansensenisdnmsnianisidaunissaud msuindauseau
svandnuuasisandnunili 1 89 6 asanangvasinZaufidous 6 &9 18 §l Tsoi5au E 59
dorihagsnmaunanisidutazasiniaulausazriieaiataaiuiuinswaundosalyd
(1) enudsznaés
o NAMGINARNITULALIAUAGURTNGEUTTdaNAY warIuGInsiutanlfiiGau
ulaunauarwnlfidndeauilaanaiulina
o Msl¥inzuuuANLsENad (Favannfigaluniasiian):
fuan > & > wald > adsu¥uilse
(2) AaNTsTULFTUUDNUIANFHT
o AanTsuEY 9 AhitAmdasduimmsdelaeiildasiadunantuday iy AW 1sans
AT NTuAITUEY 9 WauAne wia nsausuanuilugiin (fusdu
o atnEauiihhusanssuuanvasdaulunsarady neTsasauarlinsuuuuatnEauus
avAlu WaTINzadALuUTlaFuaTAi mandiadugailnsdnm Teaasuuudonandaiily
aziuuAanssnuanuangas (Extra-curricular points: ECP) aastinizau
fatnsaaInLuuu A LLARLAINTTULIAIFIF T U191
1. W 4 azuuudnsuiinAvi ludininathuaslsosay E
2. W 10 Azuuudvsutnauiaundalunisutsiiuagiamansseninelsaisay
(3) dujans
e AanssunszaunsdauazInMaluvazaunIariadanuadlsizay Taasasiidiu
WigndasduimnZeu wiuiainendmans adarmans Mudinarw wia Useidaans

[Waulunseinunauad]
Waselatinaulunisdsenadd Wadugeilns@nmasiinedafasuaulviuaindauiiniu
wneuaisiatlald
(1) s9iamnulsenada
o finanzuuumuilsznadniuagluinai “a” (uatrviiaa
(2) edatinAanssuuanudngasaanifian Best in Extra-Curricular Activities Award
o finanzuuuAanssuuanudngns (ECP) goaa vavinidaulusedutuidendu
(3) seTamnuiludanieiannig
o finanzuuumuilsznadnuagluinaai “6” uatrviiaa
o Unaumsiazuuulunsariaiznbivasnii 85 azwuu

o HnBaumsiazuuudiuizinnsiaands 95 Azuuuriageni
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4)

TRt fia laaLau
flazuuumnuilsywadagluinasi “a” (Jluatrviiaa
ndauasfinsuuulunsazsaizinliuvaanii 85 avuuu
aisfimzuuulsz&nanwianasin (Overall performance score: OPS) 95 aguuunaagaIni

sinailutinzauianinsadianis@nmwle (aglutwisaudnmili 6)

[funaunsiasanlasussiatiudinlaaisu]

(1)
(2)

() Tndeuniazuuuanulszwadiaglunaaisainii 6

s ununadainEauiimdsdnwagluduwisaudnsili 6

o o o

iadatindeuiliiiunasiaan TaaRansananndauladesalud

war

(i) Tndeuniazuuuluiznlie 9 611 85 Avwuy

3)

4

(3

(6)

Amananiuinasuuufanssuuanndngns (ECP) zasiniauusaray ameAiazuuy
Aanssuuanudngassnas (ECPMin) defiarsainann ECP Adiigaanntindauionun wag
ATLUUAINTIHUANUANFATEOTIAR (ECPMax) Watsanannazuuy ECP goigaanniinieu
Woniua
Amaazuul ECScore s msutinauusazaulaaldidaulanavgnsdosaladl:

ECScore = 100 x ((ECP — ECPMin) + (ECPMax — ECPMin))

Tuiidl Tvida3n ECPMax > ECPMin
AmaAzuul OPS aasinisauusavautaaligasaosaluil:

OPS = 0.85 x Aadanzuuuiznnis + 0.15 x ECScore
Tndaurionuaifazuuy OPS dous 95 dulilazlasuseiaiadntanisu

A1autiag 1
nndatinaly [Wanlansiwnaad] Widantaanuiidiussedmsuiindauniaasuiialy

AT lasuneialaudialaalauannAFUAIAAUGTUAY

NRNAAAL

a) Mn3euildfuaruuuadavadusaziznlitannii 95 Azuuy

b) wnauazsavruLneiTvIatinAanssuuanudngasaantiaueie

c) tfnBauazdadrunasisIanNuiuldanieimnniseie

d) indauagadadkutnagineiannnulsznafdse
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A1autiag 2
nnaguAnauduaty  Wildandnaufignadagdaiduasludasing I:l usiazataslu
a1597 1

aindsz@na nnlunisiarsanseianniindey Tsedeu E S9Waunszuun1smaisanseia
fiuan Taaldansenmisdadulaiadinuadaulunaauifuasusarsoia

AT 1 ansnsdadulatiafaisansieialiuniinGau

ATRAITANTTaTazuauliAuTnBauLsazAY

aziuuaNulsznadaclu

vhewsd V67 luasnviiasg
LaifiS A lesuAzuuuen
N1 85 Azuuu
fimguwuu OPS 95 azuuu
n3agunI
Buuagtudseudnsnii e |Y|Y|Y|Y|Y|Y|-]|-|N N[-|-]-]-
fiazuuuduizdnnsiae
&8 95 ATUUUNIAFININ
1esumzuuy ECP govianlu
sydutuLieiu

Y Y Y Y| YYYY Y Y Y Y Y Y NN

fHudaula

uausviamulsewaia X I X[ XXX XXX X|XIXIX[|X[|X]|-]-

uausvialnAanIsuuan
nangasanLian

wausIaaNuiul&ani B
- - - - X X[ -|-|-|-]-]-
121ANG

Uit U IaALAY -1 -1 XXX S U U U A R

&IUN15NTLYIN

winawin: s uldauly dudnwal “Y” vunadodaulailuaze drududnwal “N” nunabe
G

Waulufwia uasdydnwal “-" vunaaundauludinan bitAedasinaziuaze
wiawia

Tushunsnserin ydnwal “X” nunadonisassrindunanazgasdfiunisdfiaciuly

audaulaioviun uardgydnwal “-" nanadenisnszvindenainbigasiiiiunig
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nauAIRauFINIU A

a)

d)

N| - b) [N - o |Y]|-
N[N N[N N[N
YN Y|Y N[N
Y| - e) | Y| - Y] -
N[N N[N N[N
N|Y Y ([N Y|Y

nRuAIAaU&IIU B

a)

d)

- Ix[-]x b [-[x]-]Xx o |- [x]-[Xx
X[ X[X][X X[ X[x][X X | X[Xx[x
-Ix]-[x x| -[-]- x[-[-[x
X[ -[x]- e) [X[-[X]- n [x]-[x]-
X[ X[x[x X[ X[x[x X[ X [x[x
- Ix]-1x X[ -[-]- x| -[-[x

A1nutiag 3
Nnadasinaludiu [Funaunsiasanglasuneiatiudalansu] Widandannuiiuase

svsuilniautuisandnmwili 6 nnauannaudInausua19tl

NRNAAALU

a)

b)

C)

d)

TnFeuilasuasuuuanulsewadlunaed “dulan” flanaiaglasunoiaiudialan
wunnnd Wanisudutndeuilasuasuuuanulsenadlunaed “68” analdidauly
JiinFauisasarinzuuusuiznaslaadavindunas idsmnafiesuuuadasi
N1 85 Azuuy

TnFeuifiazuuu ECP g9 azfilanmanaglasusoiatadialaasuninindauilesy
avwuy ECP shndt malddaulaindniawisaasinsuuusiuiznnsiaandavindu
wagdazuuuanudsenadaglunoai “a”

TnFeuaulafauiifinuuu ECP winduasuuu ECPMax finzuuuaiuilsswadiagu

leFusviataudialnaiau
Tn3auauladauifiazuuu ECP wihduazuuu ECPMin anafofinaauiid

=
2
ee
s
oR
¢
=

s9iatadinlaatau'le
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Q6. ahudasunauasldsunsuwazdITdsunsuaalld anntfulinavdianutas 1 way 2
(fansandydnwaiiladluaw ey (pseudo-language) tusuninzasauariauil)

Tlswasuiiazualatyninisianisronatoruituiu N 9 (Task) Taaenruniesruaraas
ANuduatAu (dependent) o1udu 9 Taaarsdusadusiuaiuisatinaualadlaansiwuuud
7iAn19 (directed graph) Afd1uu NV Tuua aundarou tdanuduagdueu s ualrasdiidu
andsifianainTuue s1ldeiuue ¢ Tusunsuflazuansnadwsiilusrduzasorusuiu N ou
Asansadaadulasmanisinmanudusaduszninsusazou

517 1 uaaedansNAgduuTviua 5 Tvue downueiudl 1 §997ud 5 uasdl 6 dugnas
HauTes andratroituaud 2 duatiueiud 3 uazoudl 5 dofufefiidugnasdainiuuai 3

uasTuua? 5 1l Tnuai 2

5U91 1 drathensWuuufiiameifitvua 5 ua

[AradunaTisunsu]
Fudsuarieddurionuaignlalutusunsulauansdradunelilua15199 1 wazansien 2
gusududl (index) aavanfiseionuaazisususla 1 Taadraadiuds NV uazarluansise
adi[N][N] 1ain1sdedlinauaroninidavintimiiaudunswlusdi 1 Taaaraag adj[s][t]
andeallu 1 viafiiduandsainuua s MldoTuua ¢ dagiiu adj[s][t] Aazgndeanilu 0
gosfu adj[2][1], adi[2][4], adj[31[2], adi[3][5], adj[51[2] wa¥ adj[5][4] azgndemniu 1
uardiuiimdaazfiadu 0
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a1597 1 adunafuilsiignlaluTusunsy

Auals A1adune
adj[N][N] wn3na (Adjacency matrix) adj[s][t] azgnAviuaailu 1 Wlaf
l§ugnAsannInum s funfeTuum t uazazgaivuaetiu 0 61
lifivdugnesianun
indeg[N] indeg[j] szudmuLdugnAsiN T TN UR j

queue_array[N]

ansistdusudanisdl (queue) Taadfigaslvrdu insert_queue()
ey remove_queue()tWaunsninua (enqueue) Laraulnua
annAl (dequeue) aua16U

schedule[]

fAUAAIINY

a15191 2 afunaWedtugnldlulysunsy

Worzu Aafune
Scheduling() Aumalduuasunasidasldluasise schedule[]
indegree(INT: vertex) Auanudugnasinandotuuande
insert_queue(INT: vertex) WiaunsnTuuaaelud?
remove_queue() WiaauTuuaanad

Fanasviusnusaasualededl

fdunaui 1:  unsawzvuasg q Afia1 indeg[] vilu 0 a9lud?

v
s

funaui 2: U1 (pop) MuAsNY 9 aanandl Tamdlavua s (s = 1, 2, ... , N) 7ifid1

indeg[s] \flu 0 gnihaaninaN@ ua s fuaggnla'liluatst schedule[]

Qe

E2

umaud 3:  dwnavue s gatnaanludusaui 2 udr Waudugnasrionuaiinaninuas

s sansanAasiiuls indegft] ae 1 Taavinduiisunn 9 duds t (t = 1,

2, ... , N) AfiduanasanTuua s llfoTuua t annuSounsninuaionuaiis

A indeg[t] «ilu 0 avlud

funaui 4 vinadhdueaui 2 uay 3 aunindragnelan (empty)

fupauil 5:  wnIwuvasInuaunsnasluafise schedule[] fidwvindu N 15aglda1519

uragiie N Tuus nsanfedednianudusadulils fagiu vunaanuinli

finns9uisnEAINdusadule

it A vuallifduanastiafdsenauduilugilile
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[Program]
GLOBAL :
GLOBAL:

GLOBAL:
GLOBAL:
GLOBAL:
GLOBAL:

INT:
INT:

INT:
INT:
INT:
INT:

N« 5 /* Assign 5 to N to represent Fig.l */

adj[N][N] « {{0,0,0,0,0}, /* Assign values to array */
{1,0,0,1,03}, /* adj to represent Fig.l */
{0,1,0,0,1},
{0,0,0,0,03},
{0,1,0,1,0}}

front « 1, rear « 1

indeg[N]

queue_array[N]

schedule[N]

FUNCTION: insert_queue(INT: vertex) {
queue_array[rear] <« vertex;
rear <« rear + 1;

INT: FUNCTION: remove_queue() {

INT:

item

item « queue_array[];

return 1item;

INT: FUNCTION: indegree(INT: vertex) {
INT: i, in_deg « O
FOR (i « 1; i < N; i« i+ 1 {
IF (adj[i][vertex] = 1) {
in_deg « in_deg + 1;

}

return in_deg;

FUNCTION: Scheduling() {
i, j « 1, vertex
FOR (i <« 1; i < N; i« i+ 1) {
indeg[i] « indegree(i);
IF (indeg[i] = 0) {
insert_queue(i); /* 0 */

INT:
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WHILE (front < rear) {

vertex <« remove_queue();

schedule[j] « vertex;

J< 3+

FOR (i «~ 1; i < N; i« i+ { /57 =/

IF (adj[vertex][i] = 1) {
adj[vertex][i] « 0; /* B o/
indeg[i] « indeg[i] - 1;
IF (indeg[i] = 0) {
insert_queue(i);

Print("The order of tasks is:");
FOR (i <« 1; i < N; i« i+ 1) {

Print(" ", schedule[i]);

d1nutiay 1
AnnaduAmaudiuane ilfandeauilgneafiaiduasiuudazdasine [ | usas
Aavluldlsunsurnesu

nauAIAauR NI A
a) 1 b) N ¢) front
d) front - 1 e) front + 1

nRuAIRau&IU B

a) front « front - 1 b) front « front + 1 c¢) front « rear - 1

d) front « rear e) front « rear + 1
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Aautay 2
nnngudnausuane  Widandeaufignaadaiduacludasine [ | usazdaely
Aaduaea’lyil

o [ 4

Wit scheduling azgaiunlddiasanisuiuandlusti 1 Tae o ussviafidudnwal

o

/% 0 %/ azgausananaiodu A%y uasussiaifideydnsal /* B */ qgQn
Usznanaviodu [ D | afs uananil arduzaseuiuaasaaniniaaTilsunsuaziy

Qs

9il:

The order of tasks is:

o

wavdussvinifidudnwal / * Y */ anuNuUalsE TaAAIA:
FOR (i <« N; i >1; i « i -1 {

sfduaasuingavaaninanTdsunsumevaviasiddaunlaoilu:

The order of tasks is:

nauAInausg iy C uay D

a) 1 b) 2 o) 3
d) 4 e) 5 fy 6
g) 7 h)

nauAIeaus iy E uag F

a) 12453 b) 14253 c) 32145
d) 35214 e) 35241 f) 35421
g) 41253 h) 54123
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suFurazaudai Q7 uar Q8 Witdanviniasuilelusasia
Aty Wiszunaiululenay @ lunszaEAInaud I BiutaTildanyin
windan'liiegastia azanalazuuuianisiausalvingu

Q7. ahudaginaTusunsuanm C uavsldsunsusaldd udnaudaudas 1 uag 2

inuAaNfImasinuunidelasunisaanuumniiaitaasnisuteiuluvygiay N (2 < N < 10)
au Teamnuavunaaueiauiu 0, 1, ..., N — 1 tnufiiduuunszauiiisnuiu 50 dasidaesia

Autiluuad Taaiviuanunmamilu 1, 2, ..., 50

nfinaadnuiaad:
(1) fauianunatiradanson 1 dasuny fiauiiaunsalddotasii 50 Aauasifluraug
(2) Haunnauaglasy "vanaauinita (lucky number)" AwanstefuIIIUEURNLLRY
nn 1 89 6 Aauduwinn widludauianin "winaauintaaudn (primary lucky
number)" uwardnsasvinawawidaianit  "wanaweuinitasas  (secondary lucky
number)" dauvarfiazgnlilungdnly
(3) HiauusazaAunaLanENFaIASIANEFUAMNUINEIRTLaIAUNNYaL LI Ha'le
avdlunsiadaudldaudnuutasiinasle
() AsvnasgnsinaTousa dainwutasiignassiunsaindauillldgausuuinasle
frathaidy wngiaunaagnsinld 3 fiaudnsaindauilyle 3 daslusavd
(i) Asnaagnsinaferiaas unsivuadiaa RAazaaduitwutasiiduaInise
wwaaunllls Maagaivualisuiuansluaised 1

A1597 1 ANT1UFAIFIA

AsMaLaneNATIaad fna
nunaRWin1dAnan x3
el 1AdAsag x2
Au 9 x1

4 vnnwLaumaaumn”tﬂmmﬁaamanwaaoimmauauaﬂnauum AU Insiag e
AsauAsadtaviu uarglauiagnauminsdasnaanduludezaei 1
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719 1 usgnvmationsindauiuaskiauluseninonusiiuag  anndatviifidiausasau:

Hiau 0 viapagidastl 2 uassiau 1 ldugaizdasi 6 aundingiau 0 13y 1 iWunaneauiin
Taavidn Taad 2 waz 3 dumnawminlzasas saedigiau 0 nasgasingasasouaylasy 2
aueae 3 deavahalvigiau 0 dreliddacl 6 wazgiau 1 deasaunsasasii 6 at dasgatine

adu'l2daen 1

Player 0
Primary Lucky E]
Number (x3)
vauedort  vauador Secondary Lucky [S] @

] Number (x2)
1First roll 2Second Otherwise (x1) @ @

< <

2 2

X 2 =4 {0
@ >
N \

sU7 1 drathonmsimdaudiuadeiauluiny

faginalaseasdayauwasioddusne 9 Alalunsdundaunuiudosalud :
(1) Wordu randl Aurdauguann 1 (;3uvie 1) Sodaaiiinuaiaaaisaiuus (53uii
Fauiiu)
(2) Worddu init Sanveiidunnauliforasi 1 uasidanvunaaminluauadgiduLsazay
(3) WerAdu move vinminiiadautnaeiauiirmuuasiaansMmmudiRadidied uavivualn
fiaudundulldasi 1 wndudu
(4) Wordu print AinwaauriaaTuuasnullfoaswaunsgiu Woddutiazuane |’ dwsu
NN 9 10 Aa9 wae ‘-’ &S wmsudasdu q anviudaulusaluil:
(i) lurae? 1 uag 50 Wonduazuand 'S’ uag ‘G / aanuuNUAINEIALY
(i) Turasdu 1 AWiauinAsauasasuanain (i) WoAduazuaaenanaaaaadgiay '0' 89 '9'
(5) anfise position vinnthALAuITutasRKiauLAazAuAdaut el TaaEuTuan e 1
fratatdumin position[0] fAiflu 1 vanaauNgiay 0 luuaaidasi 2
(6) anfisel p_choice \iuAidian (3, 2 3a 1) Admrua'liluase 1 Matrdudiaciau
N nauwsinafaiaas'la D uad p_choice [N] [D - 1] AasAnuasinadiviuqgadiuiutas

Wurinaaenlaluaiiiu
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[Program]
#include <stdio.h>
#include <stdlib.h>
#include <time.h>

int randl(int);

void init_lucky_numbers(int);
void init(void);

int move(int);

void print(void);

#define N 4

int p_choice[N][6];
int position[N];

int randl(int n) {
return 1 + rand() / (((Cunsigned int)RAND_MAX + 1) / n);

void init_lucky_numbers(int playerNo) {
int i, j, k;

const int multipliers[]

for (i =0; i < 6; i++)

p_choice[playerNo] [i

{1, 1,1, 2,2, 31},

-L A I

— o~

}
for (3 =6; j > 0; j--) {
k = randl();
for (i =0; i <6; i++) {
if (p_choice[playerNo][i] == 0) {

k--3

if (k == 0) {
p_choice[playerNo][i] = multipliers[j - 1];
break;

h
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void init(void) {
int 1i;
/* srand resets the random number sequence */
srand(time(NULL));
for (i = 0; i < N; i++) {
position[i] = 1;
init_Tucky_numbers(i);

int move(int playerNo) {
int base_steps = randl(6);
int multiplier p_choice[playerNo] [rand1(6) - 1];
int steps = base_steps * multiplier;
int i;
position[playerNo] += steps;
if (position[playerNo] >= 50) {
position[playerNo] = 50;
return 1;

}
for (i =0; i < N; i++) {
if (i != playerNOo && position[i] == position[playerNo]) {
position[i] = 1;
break;

}

return 0;

void print(void) {
char status[]

int playerNo;
int squarenNoO;

for (playerNO = N-1; playerNo >= 0; playerNo--) {
squareNO = position[playerNo] - 1;
if (status[squareNO] == '-' || status[squareNOo] == "|') {
status[squareNo] = ;
}
3

printf("%s\n", [:::::::]);
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int main() {

int playerNo = 0;
initQ); e
while (!move(playerNo)) {
print(Q);
playerNo = ;

}
/* print the last status of the

print();

printf("Player NO. %d win!\n", playerNo);

return 0;

A1autiaa 1

nanguAnausuay idandinauigneasiiaiduasiuztasine I:l usiazataslu

TUsunsuainesiu

nauAIRauR NI A

a) -1 b) -N

d 1 e) N
nRuAIAaU&IU B

a) j-1 b)

d N-1 e) N
nauAIRausIniy C

a) playerNo - '0'

¢c) position[playerNo]
nauAaausg iy D

a) *status b) status

d) status[50]
nauAnaus iy E

a) (playerNo % N) + 1
c) playerNo % N
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game

S

0

c) j+1
f) N+1

b) playerNo + 'O’
d) position[playerNo] - 1

¢) status[0]

b) (playerNo + 1) % N
d) playerNo + 1



AUty 2
iaTusunsugaudladeiuanssruarviiiiaiuweidunnauilddezasii 50 drai1uuani

LAuLVinAuAuR Uy

(1) unsnussiasialdilinausunisidinuaiag o
unsigned int finished = 0;
(2) unufl 7 ussiaidviuaiae B 6ae 9 ussvinsalyd

while (!finished) {
for (playerNo = 0; playerNO < N; playerNo++) {

[ F T

printQ;
if (position[playerNo] == 50) {
printf("Player No. %d win!\n", playerNo);

nanguAnausuay Widandinauigneasiiaiduasiuztasine usiazafaslu
lilsunsurnesiu

nauAIRaugInIU F
a) finished &= move(playerNo) b) finished = move(playerNo)
¢) finished = ~move(playerNo) d) finished A= move(playerNo)
e) finished |= move(playerNo)
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Q8. ahudasunaldsunsuaimaNuardITdsunsuaalld udrnaudianutan 1 way 2

[AradunaTisunsu]

Tsunsuiild@amuasuuusavzasinEay Teavitndaunnauasisalssingy (ID) 'lidh
fu  Haauunvauanaarlifinsuuunazazuuuanaginisldsundaslumevde  uanannd
Tsunsudvatiuayunsinnanuasindnm laatndeulundaznguiuaunsagnindasriaya
mawanniiidiuanaafule

(1) aan& Student &advrayatinidaudifivannidae 3 atng doil
(i) ID: sv&EdUnGzaU
(i) name: daiiniFau
(ii) score: armzuuu wnludsngazAnuaa ity -1.0

aaaiflazfinauansanas 2 61 TaadmidsanAuanannididmiovualunndinas
Muaasandivieiiu azsuaane ID uag name luwindinas uazal -1.0 avgnlaiilu
A9 score tadantinBauauiidelilsvindasay wiadelulnngeiasuuy

wsan withScore azdumduauaual Student Mgnasrediusa ID way name ua9 Student
i wsausvue score

(2) man& StudentGroup &afenguuasindeu Taavinauaaianasasasivduauauaivsey
ANNLIIUTNF Ui AT ga R AuduaudaansaazAuls wardnsaiuaaa
Students avluaana StudentGroup lasansi3aniusaa addStudents &wduan score
asinFaunsaz iy sansaazlfuudlusianisidanusan updateScore uananni
Wwsaa sort dunsadaidavdayatniFaulaausiduiiuue

(3) enum SortOrder Hfuazlfitnuaaasiiiaszuinuaniiisuasaand Student aggnine
at19'157u StudentGroup 1aai enum agdunwadiuus duinasiWa Comparator tialu
Wwsan sort aav StudentGroup &xnsa3anlaiusan compare WalZauAsuaana
Student 31w 2 1a il AAeTitsznause

(i) BY_ID: Avuallduanniiie ID Tunisdadavarduanniaaldunn

(i) BY_NAME: sunualvlduaniiis name Tunsiaizeavardauanniaa’llunn 1ael
gulacdiAnnlnainiadiAiunwian (case-insensitive)

(iii) BY_SCORE: funualvlduanniiie score Tunsiaizavarsauannuin’liliae
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(4) aan& StudentGroupTester TainagauAANEFIULY WaE enum Vioil nadwssaldfiiAinan
A135ULNSaa main uay StudentGroupTester

Sorted by SCORE:
(111, Abco, 100.0)
(444, cdef, 70.0)
(222, Ghio, 0.0)
(333, 3Jokl, no score)

Sorted by NAME:

(111, Abco, 100.0)
(444, cdef, 70.0)
(222, Ghio, 0.0)
(333, 3Jokl, no score)

Sorted by 1ID:

(111, Abco, 100.0)
(222, Ghio, 0.0)
(333, 10kl, no score)
(444, cdef, 70.0)

[Program 1]
class Student {
private final int id;
private final String name;
private final double score;

Student(int id, String name) {

(1'd, name, -1);

Student(int id, String name, double score) {
this.id = id;
this.name = name;
this.score = score;

int getIid() { return 1id; }

String getName() { return name; }

double getScore() { return score; }
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Student withScore(double newScore) {

return (1'd, name, newscore);

@override
public String tostring() {
return String.format("(%d, %s, %s)", id, name,

score 0 ? "no score" : score);

[Program 2]
class StudentGroup {

private final Student[] students;
private int size;

StudentGroup(int capacity) {
students = new Student[capacity];

void addstudents(Student... studentsToAdd) {
for (Student student : studentsToAdd) {
if (size == students.length) {
throw new ITlegalstateException(''No more space");

}

students[[::::::]] = student;

void updateScore(int id, double score) {
for (int i = 0; i < size; i++) {
if (students[i].getId() ==1id) {
students[i] = students[i].withScore(score);
return;

}

throw new ITlegalArgumentException("Student not found");

void sort(Sortorder order) {
for Ginti=0;i<[_E_]-1; i+ {
for Gint J=1+1;j<[_E | j+» {
if (order.compare(students[i], students[j]) 0)
swap(i, J);

-36 -



}

private void swap(int i, int j) {
Student temp = students[i];

students[i] = students[j];
students[j] = temp;

}

@override

public String toString() {
StringBuilder records = new StringBuilder();
for (int i = 0; i < size; i++) {
records.append(students[i]) .append(System.lineSeparator());
}

return records.tostring(Q;

[Program 3]
import java.util.Comparator;

enum Sortorder implements Comparator<Student> {
BY_ID((sl, s2) -> Integer.compare(sl.getId(), s2.getid())),
BY_NAME((sl, s2) ->sl.getName().compareToIgnoreCase(s2.getName())),
BY_SCORE((sl, s2) ->-Double.compare(sl.getScore(), s2.getScore()));

private final Comparator<Student> comparator;

Sortorder (Comparator<Student> comparator) {
this.comparator = comparator;

}

String getAttributeName() {
return name().substring(3);

}

// Compares its two arguments for order. Returns a negative integer, zero, or a positive
// integer as the first argument is less than, equal to, or greater than the second.
@override
public int compare(Student sl, Student s2) {

return comparator.compare(sl, s2);
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[Program 4]
public class StudentGroupTester {
public static void main(string[] args) {

StudentGroup studentGroup = new StudentGroup(4);

studentGroup.addStudents(new Student(111l, "Abco"™, 100),
new Student(222, "Ghio", 0),
new Student(333, "Jokl1"),
new Student(444, '"cdef", 70));

sortAndPrint(studentGroup, SortOrder.BY_SCORE);
sortAndPrint(studentGroup, SortOrder.BY_NAME) ;
sortAndPrint(studentGroup, Sortorder.BY_ID);
/¥ R */

private static void sortAndPrint(StudentGroup studentGroup,
Sortorder order) {
studentGroup.sort(order);
System.out.printf("Sorted by %s:%n%s%n",
order.getAttributeName(), studentGroup);

dnutiay 1
nanguAnausiuay idandinauigneasiiaiduasiuztasine I:l usiazadaslu
Program 1 uag Program 2

nRuAIAaU&IIU A uLRe B
a) new Student b) Student C) super d) this

nauAIRau&Insy C
a) != b) < c) <= d) =
e) > f) >=

nauAIAau&InIu D
a) ++size b) --size c) size d) size++
e) size--
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nauAInaus sy E
a) size b) size +1 c) size-1
d) student.length e) student.length + 1 f) student.length - 1

nauAIeaugIniu F
a) != b) < C)

d >

A1autiag 2
nnAguAnauduay Widandinauignaasiatfuaslugasine I:l usazataslu
naawsuavldsunsu

wnunuiaauud /* a */ luusaa main 2a9 StudentGroupTest 62aAJIADIUTIVIA
sallfl agvinldnaduiindudousaslunaasaruarvduinannuadwsiuanvatnauniii

studentGroup.updateScore(333, 70);
sortAndPrint(studentGroup, SortOrder.BY_SCORE);

Sorted by SCORE:
(111, Abco, 100.0)
G 1 7.0
C_H_1 7.0

(222, Ghio, 0.0)

nauAIeaus&Iiu G uag H
a) 333, Cdef b) 333, Jokl
C) 444, Cdef d) 444, Jokl
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