October 2017

Fundamental IT Engineer Examination (Afternoon)

Questions must be answered in accordance with the following:

Question Nos. Q1 -Q6 Q7, Q8
Question Selection Compulsory Select 1 of 2
Examination Time 13:30 - 16:00 (150 minutes)

Instructions:
1. Use a pencil. If you need to change an answer, erase your previous answer completely
and neatly. Wipe away any eraser debris.

2. Mark your examinee information and test answers in accordance with the instructions
below. Your answer will not be graded if you do not mark properly. Do not mark or
write on the answer sheet outside of the prescribed places.

(1) Examinee Number
Write your examinee number in the space provided, and mark the appropriate space
below each digit.

(2) Date of Birth
Write your date of birth (in numbers) exactly as it is printed on your examination
admission card, and mark the appropriate space below each digit.

(3) Question Selection
For Q7 and Q8, mark the () of the question you select to answer in the “Selection
Column” on your answer sheet.

(4) Answers
Mark your answers as shown in the following sample question.

[Sample Question]
In which month is the spring Fundamental IT Engineer Examination conducted?

Answer group
a) September b) October c) November d) December

Since the correct answer is “b) October ”, mark your answer sheet as follows:

[Sample Answer]

[ sampe | 0@ O O®OOOO®OO |

Do not open the exam booklet until instructed to do so.
Inquiries about the exam questions will not be answered.




Notations used for pseudo-language

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

stated:

[Declaration, comment, and process]

Notation Description
o) Declares names, types, etc., of procedures,
variables, etc.
/% text */ Describes comments in the text.
 variable < expression Assigns the value of the expression to the
variable.
o procedure(argument, ...) Calls the procedure and passes/receives the
argument.
A conditional expression Indicates a one-way selection process.
process If the conditional expression is true,
v then the process is executed.
A conditional expression Indicates a two-way selection process.
process 1 If the conditional expression is true,
. then process 1 is executed.
process 2 If it is false, then process 2 is executed.
Q conditional expression Indicates a pre-test iteration process.
o process While the conditional expression is true,
o

the process is executed repeatedly.

conditional expression

Indicates a post-test iteration process.
The process is executed, and then

while the conditional expression is true,
the process is executed repeatedly.

variable: init, cond, incr
process

i
I

Indicates an iteration process.

The initial value init (given by an expression)
is stored in the variable at the start of the
iteration process, and then while the
conditional expression cond is true, the
process is executed repeatedly.

The increment incr (given by an expression)
is added to the variable in each iteration.

[Logical constants]

true, false

( continued on next page )




[Operators and their priorities]

Type of operation Operator Priority
Unary operation +, —, not High
Multiplication, division X, +, %

Addition, subtraction +, —

Relational operation > <, 2, %, =, =

Logical product and

Logical sum or Low

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

Company names and product names appearing in the test questions are trademarks or registered
trademarks of their respective companies. Note that the ® and ™ symbols are not used within the text.
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da1u Q1 49 Q6 fludiauiivdu Tveaunadlai

Q1. aJvaruafunatAdIAuANUYNFARILAEATITINEIANNALUAIAAYASLUR LATAALAIANEDE
14893

a & P = = < a M ' > ' 1
alnnsatindlua Ka alua Lﬂuuaﬂwamﬂuunnnszmﬂnumsamzmgn‘lﬁamonnomwmn

g0 dwaargaavuazsuannganilaanssuszuy  szuudfiignsiduiasd unaawasuua

>

el wazyea ldsuasunsdasgisnuainviane vinluiiudluiedafiadnsunisfasnsnd

2, D

Usz@ninn  Juldldunnidwaidayanddydesassnmanulaands anulaaniuuas
duuasdaggnauataanissulseiuaugnsag (authenticity) LRENITIAHIANUALY
(confidentiality) vavdiua

WA (PGP: Pretty Good Privacy) Lflumafiafificniniaatsudinsunisasagauanugnead
aavtayadua afindfivdnsfAgiinnugnsasuaddmalaanisnuataidudina’liludua

frugde (UM 1) WER avaredudivaarnidamiudualanle SHA-1 (Secure Hash
Algorithm-1) sudunaudosa‘luil

(1) SHA-1 gsesduaduadiamIuaun 160-in

(2) sARwEUgALNIARAILGRNa31TIN RSA Taan1sTa@d&ius (private key) uaargy

(3) wadwsi'ldavgnaaviaindudaninu

navantutaauzgndudaludnsarlulszuna 2.0 dradanadviu ZIP daanunigniiudniin
TildnswennssvrunazIatiutayalaatrofilss@nann

| : Ufidnsidansa
Atdrudruavna
TR v -
A2 Janasviududa @ | wasan SMTP
—

QISR

2 a@U

y
24 amy
i

\4

71U 1 UiidnsAgumnugnsads U9

fugiy (U7 2) aradudiagauanaaninanntamnudwaninndeaintann'legn
AaaudY uananfilfiidnisau q duduntssasudunaudosalald

(1) aaaswRwawAINR LT UARI VR TAA B TRA TR B 15Uz UD IR

(2) aesEuaalmianTanuELan 65y

(3) dsRuanFAIMIATIAULE) TaAnuTignamagauiaingnsas




AdE1TUL DI

(4
25l
[(ca
wasa SMTP 25 '
& I
@ <
Gl 2 wl3euviay
c 2 ;
e 3 IUA T
Q@
G werf
7UM2 UFlicin1sAgaumugnsasaIu3y

A1ausan 1
NAnguAAauUa1Y andandnauiiasdulugasitousasatas :l Tugdil 1 wazgl

7 2 Anualiidieaunazgainlu Al, A2 uag A3 astdanannygadinaungndadannnau
AeausInsY A

AguAIRaUR NI A
Al A2 A3
a) | danaiviu RSA | danadviunisiuda | danadviu ZIP

b) | dana37iu RSA | danadviunisaaie | dana3viu ZIP

c) | SHA-1 dana3viu RSA danasvinnsfiuda
d) | SHA-1 dana3viu RSA danasrinn1sAan
e) | danaiviu ZIP | SHA-1 dana3viu RSA
f) | dana3viu ZIP | SHA-1 dana3viu RSA

Arausag 2

ANNAFNAIRAUAIUR AR anAInaungneadiatfulutasinousaztas I:l Tugn 3

TuAIA Adeigdunuuauuins 128-iia gnasvuazgnldlunsdazasonaualnignae Adgnpn

>
° ol

Tidudamnunasgnaslldudaausla Uss&naainuasislignindaatnaissudseduainu

o

gnsavuasnsiluidina; sulisulseAuizasnisinanuduuaddua

Wasudsyiuzasnisinmanudurasiamsua danasiunisinswauuuauuInsaIaazgn
diafasiisiadamudwaluinuanaunduswadu (cipher feedback mode) 64 fin Al
itfugnidnswa Taan1sla@dans1sae (public key) 1ageisu UM 3 uaaodfiidnrsdviunis
suilsyAuioanugasaduarasinauduzadiiamaua
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dannusing-64
v
fa9ns laf 5 vanadu ! _ _
anedu? X — aediu || X AsEAEIANUS: Fu BRI R G
"l | 1llalaferu? uazanIu
¥ i I
fud X connta [B]1[D]

!
fGEal Futiamnu X hf
v

fa9N1TNT5NMN
ANUNU?

13 < |
inswa X Tof v
¢ AR1E X
s [B]w[C]
aedu B}
_ ATIARAUANINYAG DY
y laladu?
X gALinsia|| X i

< [ <

J

y A\ 4

wdae X ilu simau X 7le%u
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7U7 3 waavlfiieinsansun1ssulszAunemngneatnarn1sTnIANUA UL UawIaLIUA

nuAmaug iy B 9 D

a) Adfdudn b) Aewa
c) Adshudiuaveiy d) Adassaruadsu
e) Adahudiuavgy f) Adassauzuad Y

g) Ay



d1ausiay 3
ANNNFUAMAUAURTY A9LRanAIRaUNgneadNaLfinTutasing I:l Tueagunasallil

anadudiniagnaseduanntamnusssuabildtamnuigauihswaniatamuigniuda'ly
fofisuisyAuin dusuanlssavduadnisanadavaraidy yanadaulidiniudasiaas
Auddananasiadanasiiunisiuda asuhsidtamugalivdsainnisivdaiaiuainy
Uaaadalunisiinsia wasanntdamnuigaiudasiauedrdauiannintamnusssuaduaiiu
anudrdauianvinlivinmiaanuauisanaainasiasvinnisitanzinseuiunsiinswa
(cryptanalysis) ‘leennfotiu

dannuiignisiaiiinanndugdaiuaasusialuuns 8 da udad19'lsAauszuudua
Hunnaygralvliiiasuadmdnasrwaaiving Wadsulvdhdudadnded ASdAHusas
ulasseduluuis 8 dafluansuuasdidnuszuasilnaldnisuladsfing-64 usaznauuag
saluUN3 8-adudl azgaudasitiludnussuaafds vinlvdaanuueaauiaty 33%

datvdy, Wadidvduaddsenausmadidnuszuadgidinuliu 9K drdnes duasgnaakiu

fumasidaduaaduluuid 8-dauuia kB funéindanaiviu ZIP fidasnrsivda
2.0 uazaunuadR i uAIVia uasAdiaatungaiainsia g da

nauAInaug iU E
a) 4.5 b) 6 c) 8
d) 9 e) 12 f) 16



Q2. avarumadinaAgIAuNsENAINIWENATTELLLU LKLY AnTuaauAIautbaasialudl

uszuud fidnsuuuvinnuldnataTdsunsu (multi-programming) fiadadlulallev
FuTdsiad dous 2 Tusaaduldaansaihdonswennsssuylansandu n1saiuauwLL
WaAesiudu (Mutual Exclusive) vinlsisiula'lein TusiaiiAadunsandy 2 Tusiasaglal
il lududnad (Critical Section) wiaufu drusnadia fruzaslusiaanliaursagn
UszananaTaa Tsiradeussas T siaralsdnsay q fu

Fufianuawdudsvuul fiignrssaavinlvisiulalein

(1) dfitusaauiodidoindoninennsseuuintiotiule 1y dayaanuisaudlale wa?
Tsiaduazsiasgniuaanliannaisladouninennsssuuiiu

2 Tsasusazmaglasuninainssuuialilinvinuifidszdnanw

(3) wihalswnana neeuiazangaza1sineeu (idle status)

[AMsAMuANULUYNLAATINAY (mutually exclusive control): - asei 1]
Aalumihaseanana Tusia 2 62 #a PO uaz P1 Avdevineuwsandu sie PO uay P1
weneuazan il dwiendayadutisiiudulyd wihalssnanaassiissanugndasnadiayacle
nsaugnalilisiasiiaoidesinlddwantdayafutoiiutiu uazilaofulilvlusiaadnd?
whdvtayaiiy waasiTusuaildsuauanadiidodnandayaat)

dndsuuuinauaa turn gnlaeusiuduiae PO way Pl gnldleanismiuauuuuiiiuiie
sUAYU TaaAsuduaag turn tfu 0

51U 1 ugasfionismuanuuLAaHufudmFy PO uay P1.

PROCESS Po { PROCESS P1 {

WHILE (turn isnot 0) {
WAIT for a predefined time unit

E WHILE (turn isnot 1) {
} )

WAIT for a predefined time unit

UPDATE shared data UPDATE shared data
SET turn «— 1 SET turn «— 0

}

71U 1 wdgavdivnismivauLuuiINAaINAug 115y PO uae P1

S

A15197 1 uaaId9fIatinIn1singuaaINITAILANLLLYNNLAATINA UL



A15197 1 &arunisaildszananauay PO way P1 gudidutian

nan gaunisailszunanauay PO uay P1

t e PO uay P1 gaTuaatdnuifianaiizusu Adusunad turn iu 0
¢ 119 PO uay P1 wenanuiindedayasuiudviiu
. mnﬁu| A | NFRIUINAA wag indvdayagiunwuviiuiiu

t+ 1 | o P1 fonsnenenusaldiiaviindetiayas uiuiotiu
¢ P1 fivavsaaclugy tlasannaiaglu turn du[ B .
t+2 | o PO dwantayaludayaduiudstiusgsa

t+ 3 | Pl fomsnenenusaldnagiindvtayasdiunuiviiu
o ludndusiann P1 whang&iuinad way windetayasiuiiuiiiiu

t+4 | ¢ PO wenenuwindetayadiufiutioiudnase
¢ PO fvavsasialiatlugy

t+ 5 | o P1 dnanvayalutayasdriuinssidudisa

t+ 6 | PO fominenenusalunagiinfvtayasdiunuiviiu
o luandusiann, PO wnung&iuinad uae tindsdayasgiunuioiiy

t+7 | o PO dwantayaludayadriuviudstiusgsa
o o 30d eviaglu turn du[ C .
t+8 | ...

AsAILANLLLNLARINAUR IS PO uay P1 dfianuflulidlanasfnilam andatroidu
o a1t + 8 luasen 1 audnilguindunalddanunisaln II'

[A1sAUANWLLYNLARSINAY: - ASElTA 2]

Waudgmiiialuasdil 1 asauauuuuviuiasinduiniguis gnisuadutaaly dauils
wuulnavaa 2 dida flago way flagl unuiazlddudsdden turn TaaasusunaIfIwls
e flag0 uae flagl garmualuiilu 0

517 2 ugadnrsmuANLLLLAaHNEATENTIE 1T PO uay P1.

PROCESS Po { PROCESS P1 {
SET flagl « 1
WHILE (flagO is 1) {
WAIT for a predefined time unit

SET flag0 «— 1
WHILE (flagl is 1) {
WAIT for a predefined time unit
}
UPDATE shared data
SET flag0 <« O

}
UPDATE shared data

SET flagl <« O

}

71U 2 wagaen1smILANLULNNLAATINENIENTIE 113U PO uay P1

S
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usat19'lsAnn AsAmIuANLuuIULAAIUE MY PO uay P1 faallulildnaziAaaun

ancdladtdy doywazsAaduldnalddgarunisaln

AaNeaL

ANNAFNAIRa AR ARandInaugnaadifiuasludasitvuasnaay :l usazdu

natludragunaldsunsu

nfuAmaud iy A do C

a)

0 b) 1 c) PO d) P1

nguAaausgniu D

a)
b)
o)

d)

W9 PO uay P1 wenenuwihdetiayaguiiuiieily

9 PO wag P1 Lifimnusdasnisiazidndetayaduniutiotiudnsaly

PO wenenuuindetayagiuriutieiiy usad19lsfiou P1 Lifinnudasnisiasianbe
dayadruniueiudnsall

P1 wenanuhdsdayadiudiuiiiu usdad191sAan PO hifianusdasnisiazianbe
dayad uniusiudnsall

nauAInaug iU E

a)
b)
c)
d)

9 PO uag P1 dwianziayalusduiudotiuiiasnionss

PO (w32 P1) Awandayaluduiusisiiuatnesaiiias

PO Avvuman flago (ilu 1, uae P1 Avviuaan flagl u 1 unaiiendu
Fuasiidanaluduutsiiugndwaniag PO uanseanignanianiag P1
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Q3. avarurlaguasaldiiisidusrudayatdeduiius wazeaudaiutiaata 1 §9 3

gueilnavusunaTuTadansaunaluiasumonis AdeWmuTTLug Ay aLfe U Ui
Fnnsuangasinausuiazinizau

srudayaididuiusdsznauadiaasvagIua1sg fAa asvunangns COURSE, asesu BATCH,
uara9dn3au STUDENT usasudngasiviaiasy uazuaavsusitndausinuiunis

TATIRTWANTIINS AN A I TDYRBAIUARLMTILIAINIA U Amualnisiadulsiiu
AssruAtuan (primary key) uasduilsailunissyudduan (foreign key)
(1) ens19 COURSE

m1519 COURSE ditayasianangns course code, ﬁ'aua”ﬂzgm course name, wag Aagune

description
CourseCode | CourseName Description
10 Database For database engineers
20 Programming | For C and Java programmers
30 Network For network engineers

(2) ens19 BATCH
A1519 BATCH fisiayaswasu batch code, Fususiu starting date, szaziaan duration,
Aldane course fee, a¥uana net income, asuAa’ly expected income, wavsU&
NANFOs course code UFARLUINFATTNALTU

BatchCode | StartingDate | Duration | CourseFee | NetIncome | ExpectedIncome | CourseCode
101709 | 2017-09-04 2 1,000 08,000 10,000 10
101710 | 2017-10-02 2 1,000 16,000 10,000 10
201709 | 2017-09-11 4 2,000 16,000 20,000 20
301709 | 2017-09-25 3 1,500 18,000 15,000 30

(3) &15719 STUDENT
A1519 STUDENT fitiayaswaiini3au student ID, fatinigau student name, ane age, vagj
address, uazlagaiua email address augaliiinSauusazauasnadauAndngns e
datnBauaianndauluvdngns azdassysuninuiassadnisidnauae

StudentID | StudentName | Age Address EmailAddress
1 Ms. Alice 20 | East 11, City S alice@example.com
2 Mr. Bobby 28 | North 22, City T | bobby@example.com
3 Mr. Charles 24 | South 33, City U | charles@example.com

S 11 -



A1ausan 1
NANguAIRaUMAUETY Adandinauignaaidnasliugaing I:l Tuende SQL
fosialaldl

Tue1s19 BATCH maduil ExpectedIncome u,amLmuﬂuiﬁﬁqmﬁumuwaoﬁﬂswmmu WRE
Aaduil NetIncome uamosaleasoiladainuiiu doifudr NetIncome > ExpectedIncome
uanoIfutiulenls uavd Netincome < ExpectedIncome uamoinsusiuznanu dmsusula
Mo liauysal paduil NetIncome agdiaiiu 0
fds SQL sia'llil uamewa course code, course name, wag net profit uasusazudngasiag
vevann Nne'ldgna (net profit) annuin'lddasa

SELECT T.CourseCode, C.CourseName, T.Profit AS NetProfit

FROM (SELECT B.CourseCode, AS Profit
FROM BATCH B
GROUP BY B.CourseCode) T, COURSE C

WHERE

ORDER BY NetProfit DESC

& SQL 1hesu  aenadnsdesialiiaindayadiatisuasmnisne COURSE  uavmse
BATCH douansludiadune éadrdu swananges 10, swaqu 101709 znenu 2,000
101710 sifin'ls 6,000 dasfu 593 10 ‘Leirinlsviedu 4,000

CourseCode | CourseName | NetProfit
10 Database 4,000
30 Network 3,000
20 Programming -4,000

AguAIRaURINIY A
a) SUM(B.ExpectedIincome) - SUM(B.NetIncome)
b) SUM(B.NetIncome) - SUM(B.ExpectedIincome)
¢) SUM(T.ExpectedIncome) - SUM(T.NetIncome)
d) SUM(T.NetIncome) - SUM(T.ExpectedIncome)

nauAnausgniu B

a) B.BatchCode = T.BatchCode b) B.CourseCode = C.CourseCode
¢) B.CourseCode = T.CourseCode d) C.CourseCode = T.CourseCode

-12 -



Arausiay 2

ANNAFUARAUAIUATY ALRanAInaungasadtfnadlurdaging I:l Tuddv SQL

sia'ludl

NUSUITAULRNaUsUARINITUNNL LALRR HUDILARENANFAT

fds SQL sialufudaesandngns (course code) uarsasugninde (average net income)

aduaRnan gasnisasugnaiadauinnin 15,000

SELECT CourseCode, AVG(NetIncome) AS AveNetIncome

FROM BATCH
C
D

CourseCode
AVG(NetIncome) > 15000

Ads SQL nesiussnadnsisialiianndayasiatisuadnise BATCH Auansludiadune

CourseCode | AveNetIncome
20 16,000
30 18,000
nanAInauaInsy C uag D
a) GROUP BY b) HAVING
¢) ORDER BY d) WHERE

-13-



Araueau 3

Waauuasnangasinausundngasnilesdasnisnadatinizaunasuindidvasgau
Jennsgsrutayacnvlanazasvnad aliifludusnszineae

Course code: 10 Batch code: 101710
Course name: Database Starting date: 2017-10-02

Student ID Student name Age
1 Ms. Alice 20
3 Mr. Charles 24

Wanayiwldsmadasferinesu ensgrudayaiiusasudlalaseasionin
ANNFUAIRAUFIUR A9LAANTBUA LU TATIFNINTWTILUNNERN TaadTvdvaudaunay
adaya (data redundancy) wazanugnsavuagaya (data integrity)

NRUAIRALU
a) winmaduil BatchCode 12'l1lun1519 STUDENT
b) AuAadu StudentID 12i'llum1519 BATCH
c) winmadu StudentID 12hlallums19 COURSE
d) a&9a19lnilsznauslaaadui BatchCode way StudentID
e) &Hva1slnifilsenauslaaaduii BatchCode, CourseCode way StudentID

-14 -



Q4. audadunasaldiiigrdunisdiasiiaiaiiadrniugsAauiatdn nduieaudiany
tiae 14693

Usm V delafiavfindoinsatnadvsugsAaauaidn (Gondsanniiazlar1ii wwiaziranalu)
laWuanasd 10.1.1.0/24 gnladmwsuiassduazalnsaiionualuiadatnanialy aniiutass
9 q Maglunnunwamun (development department)

naulATazne (network segments) fivanandu duifiauadfiauiasne q du (Variable
length subnet masks) ‘lsignldadvsunguiaiatinawmaiiu nguiadatirawanivazidansadu
’usIeasnate (CR), 15wmas Branchl (BR1) uay 5imas Branch2 (BR2) wiasasnisiainge
Sumasifinainiasatiantaly Werddu NAT gnAmualiv CR ulaunanisnsasuiaiia
(packet filtering policy) ignfituua'livi CR wiufu wansastiayanisasnas TCP/ IP (TCP/IP
traffic) szuinvimsazinanalunazdunasiie

gﬂ‘f/’i 1 uandnIsdeA1zadlA3azitan 18y Lazas9 1 uaAIAITI9LEUNI9La9 BRT Ay
szazn19lun1s¥anas (Administrative Distance - AD) @1 AD gnlaitlaeaisimasidanivua
wumeRmanzauigaiazgnly wafidumenaradumalidoaanunatlatanig a1 AD iu
wwadIUdENdous 0 89 255 1aa 0 (Judindadadiae uay 255 wunaauIlaifinisss
dayamuduniofiian Tusinnaanisiinuadunefifial AD sdindiiavdainduidunied
"Haonsunniga”

Internet
web server

Private address:

10.1.2.0/25 Development
555 120 hosts
14 H4
209.165. ﬁsh 224/30
| ™~ 1D 1 12:"30 10 1.1.8/30 Private address:
10.1.1.0/24
.10
113 404.1.4130 33 10.1.1.32727 :[;":::;

10.1.1.16/28

switchl

s Purchasing
" Sales 50 hosts
e s h 100 hosts
Develop-
DNS Public web ment Finance
server server server Web server

Y
o

71U 1 nsdemzagmdanaaalu
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ugUi 1 finsladeydnwalsaluil:
sn.  auwasiauuvuaynsu n (Serial interface n) 1aa N Aavunaaudszansauimnasiwe
en: Aumasudisasiia n  (Ethernet interface n)lea n  Aavanaauilsyindm
dunasina
. shudagmenndauadlafivasinssuasduiasina
dratvidu s1 .13 udaviladuaniassguasdunasiwanuuaynsu 1 a9 CR Aa 10.1.1.13
vugutiag (segment) 10.1.1.12/30 uay e0 .5 nunadvladivaniasguavauinasinydisas
tiia 0 229 CR @a 1flu 10.1.1.5 vusutiaz (segment) 10.1.1.4/30

A17197 1 eaLdunivaas BR1

LA3a2ne AD dunasina gauda’ly (Next-hop)
10.1.1.4/30 0 el directly connected
10.1.1.32/27 0 el directly connected
10.1.1.64/26 0 e2 directly connected
10.1.1.128/25 0 e3 directly connected
10.1.1.8/30 0 s0 directly connected
10.1.1.16/28 1 el 10.1.1.5
10.1.1.12/30 1 s0 10.1.1.9
10.1.2.0/25 1 s0 10.1.1.9

any/any 1 el 10.1.1.5

any/any 50 s0 10.1.1.9

Ara e 1

nnndudeausua il andandieaufigndaciaiuludacine [ | T
daginasalydl

WiawansanTaad H2 Aaglunnundada Taadasasrodraalidoiuidsiinasdumasidin
(Internet Web Server) iilawindeduinasifiniiuiaasia (Internet Web services) BR1 ‘leiu
I o & P P a o< o '
wwatAaAIzatii unvaumnasing e2 uastilagaiuai1519tdun19 BR1 aggauintAnKIuUNIg

auwnasing dwmsudunasiilaiuaasisa (Internet Web services)

AguAIRaURINIU A
a) e0 b) el c) e2
d) e3 e) sO

AraNeag 2

nndudinavdud1eilviun asidandinaufigadasiaduludasine [ | 1u
daginasalydl
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HauassuutaIanadseavAazinaatdsniasinilunsuigdsWiasuu subnet 10.1.1.16/28
Nulatuaaasgnuniga (lusnwaaasguadisieas) nauisadiiualvdurdsniiasiu

wsudswnaslefa

lusgniensvasauasatirawuigviiadu Aalusitasdialuiadaznantaluaiuisaiings
isWaas DNS e eauasvuuiaiatiravinaudunaulunisudtfayminaladiaiasfiauasla
fds ping uavszylvlaasdariudasnsiuiasatnauas BR1 (10.1.1.4/30, 10.1.1.128/25,
10.1.1.8/30) 1aa'lulduaniassiaiaznaszaslna (remote network address) uavgigswiias
DNS Taannsanvdetiayatdswinasiumsen 2 uasnan1smasay gauasvuuiaiaziielaasdin

fuuguavtaymiiadiuilfa

5917 2 Aayaidsnias

dardsunas lafuaaiasa/tidaundn WAL BN
tisWiias DNS 10.1.1.31/28 10.1.1.17
1fisWiias Public web 10.1.1.30/28 10.1.1.17
tisWIas Development 10.1.1.29/28 10.1.1.17
1 fisWias Finance web 10.1.1.28/28 10.1.1.17

nauAnausgniu B
a) 4 b) 5 c 13
d) 14 e) 15

nauAInausInsy C
a) TCP/IP Lilssun1sfndvatvgnsasuuinsad la s
b) inaEEuEULY BR1 Lignsad
c) w@swWas DNS MasunisAtvuaailuusasmavinaaasa (broadcast address) uav
dfufla (subnet)
d) nmiafiadsadumasiva (network interface card) Mdauliluiadaslaasluivinou

Araueau 3

anndudinavdud1eilviun asdandinaufigadasiaduludasine [ | 1u
daginasalydl

uutdswiias development Tuvsuidsnias fiuaasiadrdvvinouag Gugasismaii
sfusagandvlaannciuiusiaasfnvinuaguulass H4 TunnunWmuiingu fauassuu
tasaznaA1dviIsannIsindsrdngandiuandaaaduiiadrAanisidndeiuiaasis
At laansANuTaunanlsnsaduintfia (packet filtering policy) uu CR ulaunanisnsag
<1 < a < a s v =2 .
wiAAtAngnaduetdudassnanisnisiande (access lists)
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sUuuurasdasnanisnisindoduged
access-list  permit|deny protocol {source-address source-mask|any}
{destination-address destination-mask|any} {eq port-number|any}

Aaene 1:
access-1list permit tcp 10.1.1.64 0.0.0.255 10.1.2.128 0.0.0.255 any
snsnsideiinanly diayaasnas TCP an'lafiuasiasa 10.1.1.x Ml lafivaniasa
10.1.2.y dwsunanmauwasale 9 i x Aasla q dous 0 9 255 sz Aasaundn
(source-mask) §id1 0.0.0.255 dansnaauin "laula” deundn 8 fdnuaduaniasssiy
9 luvinuasdiendu A y Adacila 9 dous 0 &9 255 wiudu
Aaene 2:
access-1list deny tcp any any eq 23
sunsnsudeiilfiastayaanas TCP anlafiuasasala 9 lildelafivaniasadiniy
wasanuawR 23
datvnunaeuwase Aa 23 (telnet), 25 (smtp), 80 (http), 110 (pop3)

RuastuLLAa N IAaFMNaN1N15LANEY (access lists) &agsanisaoil:

access-list permit tcp III 10.1.1.29 0.0.0.0 eq
access-1list deny tcp any 10.1.1.29 0.0.0.0

Wawdnifiaunds CR &8651801501518189329NNARALTUANNAIFUUA GILAALATHEUNY
uaatasslaramivuasnunaiauwasanasunatinllasedudddsanisusn aisafiunis
(aueeauwialfias) ludadnanisnisiingeduusniuazgnly ilduiudsssnanisnisings
fuiigavfavganasau

55N deaud 1 sanliindoduaintaas H4 luunun development lalffoiSuiaiasia
sequuiAdadidsniias development 6 uagsansnnsiindedui 2 dfiasbilviiindeiuann
Taadle 9 lddauaasisuudswiias development

fssinun1snsindeivaaciigninllaidweasina (mevidanaan)
nguAaausniu D
a) 10.1.1.00.0.0.0 b) 10.1.1.0 0.0.0.255 c¢) 10.1.2.00.0.0.127

d) 10.1.2.00.0.0.255 e) any

nauAInaug iU E
a) 23 b) 25 c) 80 d) 110

nRuAIRaUR NI F
a) e0 b) el c) sO d) si
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Q5. Twahudaduraszuunisaasalsalidsa’luil udrnaudaean 1 uay 2

usEn W ilugliusnissatianidlnauasldwaiuisyuunisaasmsaiatiunn ssuudilalvasa

P
5ol o

i Bus 'LlWdn1saad Booking uazlwaiiie Seat iilagldsanisaasiitionusaiia 1un/isadas

WWandasad® tdunie Ju wazainsdagnisaantfumatdududuusn a0y sTULALWENY

' s
Qs =i

SuavlduauaIsaliaidanwsauounuaiteALgavaa1uLAITR IR LE R AduN

nszuluniIsaadntivaanladflugagia: “da” waz “aae”
mnilddadula “da”

ATerdansiu “sold”

o

M50 d sruucAnAIA? 100% waraanmsald wianvAInuagaIuy

miInglasants “aae” Milelinau szuuazAnaic 10% wardaugiitoiidanazgnatrnuaiily
“held” ldanansaidan “aae” ldaunsee 3 Junausuidume Wagladnduladadsaia
22913018y 3 Fudautuldiume stuuasdadidAmdadn 90% waraandisalla wiauis
wldsuaatuznisaasiiilailu “sold” wniladadulaanidaniioiaadlinielu 3 Junauiu
WAUMTY FEuuRsAuAIa) 10% 7elaansely uadelaliladfuni1sle 9 Auiteriaas'ly

P
a o

AuUNsEN9aY 3 Junaun1stauny ssuuagliduaiai 10% Nelaaseld nnlu ga1usnivn

' '
Qs

\danlulna Booking azgniddauilu “canceled” uazaanuziitoidaniulna Seat ay

waaudlu “available”

517 1, 2 uag 3 usassuuuisanasauac'lia Bus LW Booking uazlWa Seat muaidunsan
fatinsuasraya Aadee q Agndadulslidaddwan (primary key)

BusNo | BusName RouteName DepartureDate | DepartureTime | SeatingCapacity | Fare

1021118 YMI18 | CityY — CityM | 2017-10-21 18:00 50 5,000

1021119 YMI19 | CityY — CityM | 2017-10-21 19:00 50 5,000

1021121 YM21 | CityY — CityM | 2017-10-21 21:00 50 6,000

1021318 | YBI18 | CityY — CityB | 2017-10-21 18:00 30 3,000

57 1 suuusarasauasiWa Bus

BookingID | BusNo |UserName| PhoneNo |NumberOfSeats|TotalFare| Paid |SeatStatus
101402 1021118 Mr. A | 09-1234567 2 10,000 [10,000| sold
101403 |1021118| Ms.B |09-2345678 3 15,000 | 1,500| held

wnewia: SeatStatus fielauileluanuan: “canceled” “held” w3a “sold”

51U 2 uuuisArasauaslWa Booking
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BusNo |SeatID | BookingID | SeatStatus
1021118 1A 101403 | Held
1021118 1B 101403 | Held
1021118 1C 101403 | Held
1021118 1D (null) available
1021118 2A 101402 | Sold
1021118 2B 101402 | Sold

wnewia: SeatStatus fialauilsluauan: “available” “held” w¥a “sold”
7U7 3 sluuusanasauagiwa Seat

sfamnuds READ Tuldlsunsu 1 tudranutas 1 uazldsunsu 2 udautian 2

* READ filename file WHERE condition
azausanasainsetudaula condition ' WA filename
maisanasagnatudunldd1sa drudlsuaelaas &Readstatus azggnAtruatilu “success”
uazusarilasiuadisanasaiudunsad1ieldlnnsey filename . fieldname \2u Seat.BusNo
mafivarasanasaiaseaudanla condition saraiamatiugnsagnatutiuanafoaznl

1I3AARsAAIENTTBNAAANURY READ 41 9 AU
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A1ausan 1
AngadInauauay Midandinaufigneasialdaslugasine I:l usavdaslu
llsunsu 1

Tlsunsu 1 fluTuganuadnivinnindluduaasnszurunisantdn Tilsunsuilazgnzanle
Waflddani@nnilenaag'ly

[Tdsunsu 1]
O String type: WebInput

e DISPLAY "Enter | A f:"
e GET the value entered from keyboard into WebInput
e READ Booking file WHERE Booking.| A | = webinput

A (&Readstatus = "success") AND (Booking.SeatStatus = "held")
e READ Seat file WHERE Seat.BookingID = Booking.BookingID

&Readstatus = "success"  /* the next record exists */
e Seat.BookingID « "(null)"
° I B |

e WRITE the updated record into Seat file
e READ Seat file WHERE Seat.BookingID = Booking.BookingID

. | C |
e WRITE the updated record into Booking file

v

AeA1naug Iy A
a) BookingID b) BusNo
C) SeatStatus d) UserName

AdaA1naug1nisu B uay C
a) Booking.SeatStatus « "canceled"
b) Booking.SeatStatus « Seat.SeatStatus
c) Booking.UserName «— "(null)"
d) seat.SeatiD « "(null)"
€) Seat.SeatStatus « "available"
f) seat.SeatStatus <« Booking.SeatStatus
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d1auday 2
AngadInauauay Midandinaufigneasialdaslugasine I:l usavdaslu
lulsunsu 2

Tdsuasu 2 fluTugaauadaivinninnlusdiunasnszununisandniduid e Au Tusuasudiag
Bunsvitounaulunan 1:00 u. Teadunuuuuiuediinndsanndiaduaszuiunisdisag
Udaya

°
'Y o

uaasTundsnntunseiigninedanlitludiuilsuasass &TodayPlus?2

=0,

Tun

[Tdsunsu 2]
e READ Bus file WHERE | D |
M &ReadStatus = "success"
e READ Booking file WHERE | E | anD | F |
M &ReadStatus = "success"
e READ Seat file WHERE Seat.BookingID = Booking.BookingID
&ReadStatus = "success"
e Seat.BookingID « "(null)"
e Seat.SeatStatus « "available"
WRITE the updated record into Seat file
READ Seat file WHERE Seat.BookingID = Booking.BookingID

e Booking.SeatStatus « "canceled"
e WRITE the updated record into Booking file
e READ Booking file WHERE | E | AanD | F

e READ Bus file WHERE | D |

AaAnaud iy D fv F
a) Booking.BookingID = Seat.BookingID
b) Booking.BusNo = Bus.BusNo
c) Booking.BusNo = Seat.BusNo
"held"
Seat.SeatStatus

d) Booking.SeatStatus
e) Booking.SeatStatus

f) Bus.DepartureDate < &TodayPlus2
&TodayPlus?2

g) Bus.DepartureDate
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Q6.

adatuAIagunauadtdsunsuLastAauadtlsAs walnaudautias 1 49 3

[dragunaTdsunsu]

(1)

()

Wadlunsissuassanwwasauidegauninviasianfindu 59l68n1sdadulaiay
suflunisiAvzazauanade wnnadeisvuauasiaasn A lagnuisaanidu N druisu
270 1 89 N nnisieneviwedn o druznadesiunie I asfsuaaay X[I] du Toa
fauals I fidnagluthedous 1 89 N

fisoussnnuae 1 Auialdlunisvaaaddiiiunis WsEnInen1stEUNIITaLTINA ALY
&3N3057U% uazusinnuaglagegalsuia T du wlasanniflunisnaaasde SAnsde

'
>

faviimusuiasyivge Jesavtdanunvrnadeniinuneatiasdutiagzainlunisiaaiy
wasseifiuna

(3) danasvinazmdrwunsidumeniilulllddesansaidanlddmsusaussnaiiavinaiu

4

srataunnads danasaniuaarnIsdumeazasauaausdiunadeficaiiiae way
WBuaazionuaassacfidtaanituiawindudrdoussnnaassa

Tusunsu 1 fa TrashGen ArwiatuazuansdwIunIstumIiullle dayasinnieg
\AenAuasAlus (Argument) 1a9lalsunsu TrashGen azuanalunnso 1

M99 1 dayadmngiamduaisAluus (Argument) aagldsunsu TrashGen

Ads | duwa/tar6we A1ague
aUNa FuunsuvaIune i (coastline portions)
T AUNR WBunaae (du) gegansatiunazaiuisaussnale
Tund T fudwutduinn
x[] AUNR asistaune N Teant  X[I] Aa Usuraas (du)
o &unaren I
Seg L@IGNG Auunstaunanduly e

fatitu aasiasandmatvuansaluasnsiatAvaasudaalusili 1

N 09
T 10

1 2 3 4 5 7 8 9
X[ |11 1 1 5 10| 2 |3

77 1 Matrvmanisalnsiaiuuas

winn1salfiudaelugdd 1 rwrunisiduntedulyllddvsusaussnalunisvinaiy
geananadefidiuiu 19 nsfune teun {2V, {2,3}, {2,3,4}, {2,3,4,5}, {2,3,4,5,6},
{3} {34}, {3,4,5}, {34,566}, {4}, {4,5}, {4,5,6}, {5}, {5,6}, {6}, {7}, {8}, {8, 9},

uay {9} azfuTusunsu TrashGen avdua 19 aanun
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[Tdswnsu 1]
O Program: TrashGen(Integer type: N,
Integer type: T,
Integer type: X[N])
O Integer type: I, J, Seg, Sum

e Seg «— O
e Sum «— O

mr:1, [ A ]2

e Sum «— O

»n [ B ]1

e Sum <« Sum + X[3]

Sum < T
I-

|
e Return Seg

dranugiany 1
nnnaudnavsuaed  asdandeautigndasiianduaclunsazdacine [ | wae

TdsuAsUEAIULY

naNLavAInauR UL A

a) I<N b) I<N
c) I<NandSum<T d) I<NandSum<T
e) I<NandSum<T fy I<NandSum<T

nauavAnausg 11y B

a) J<NandSum<T b) J<NandSum <T
¢) J< NandSum < X[I] d) J =< NandSum < X[I]
e) J<NorSum<T f) J<NorSum<T

nanavAnausg nsu C

a) Seg - Seg +1 b) Seg. Seg+1-1
C) Seg. Seg+J-I-1 d) Seg.. Seg+J-1+1
e) Seg - Seg + X[I] f) Seg - Seg + X[J]
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A1nutiagl 2
Tsunsu 2 Adedaluaiiilu TrashGen2 gainuilal dranisUfuiselalsunsu TrashGen i
iRV ayaLNvaindaanun
NAFUAINAUAIUATIY AdLdandInaufigndasasiifuaslundazdagiie :I (labY
daguaduatil Tasluidauudindinaufigndasluldsunsuldgniduaclilurasing
[TA ]800 [ C ] ushlulusunsui 2

Waldsunsy TrashGen2 gadszanawadiatuanisalldunugaslusdi 1 dselaaddoiviand

AEgALFAINRAD NN TUNTNUNLTLIN ushunaelalihivusasluiiu

sum of garbage from portion to portion | D [ s | E |

[Tdswnsu 2]
O Program: TrashGen2(Integer type: N,
Integer type: T,
Integer type: X[N])
O Integer type: I, J, M, From, To, Sum, Seg

e M0

Seg «— 0
From «— O

e TOo «— O

mi:1, [ A |1

e Sum «— O

|
/* Output the statement. Here, "+" means the string concatenation operator. */
e Print ("sum of garbage from portion " + From +
" to portion " + To + " is " + M+ ".")
e Return Seg
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nanavAeaus 11y D way E
a) 0 b) 1 o 2 d)
fy 6 g 7 h)y 8 i) 9 j) 10

w

D
~

D

dranudan 3
ANNAFUAIRAUAIUR WL AvRanAInaugnaadIzitGuaslunAazdasing I:l OR}!
daginasalydl

aunildsunsu TrashGen2 agvinouiasadu Usslaaddvrignaannsausial midsunduly
ussingndisnagnes "€ o ” duazgadiiunsionua A3

nanavAnaug 1Ky F

a) 18 b) 19 ) 24 d) 26 e) 28
f) 39 g) 40 h)y 52 ) 60 i) 61
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nfauza Q7 uae Q8 lvildanvintiavzalfien
TsvunaslafusalaiitdanvinayuuiAiasnune @ lunszamdInay
wintdanvinegasda aglasiuulawizdansntvindy

Q7. avarumnaasidaauavldsunsunmeduasdrldsunsusaldid anntulvicaudialutas
1uay 2

assuflananiea (body mass index: BMI) danisiauiauiionauauaaniilulszinnihniinias
\iuwnauai (underweight) tihwmiinilnd (normal) tihusiniAunaiad (overweight) w3an1izau
(obese) TaafiasaNIINTALAZANNGY (F9n15197 1) BMI gasuuaslatiininnie
(body weight: kg) wsarandvaaguas’iuge (body height: m)

a7 1 Uszanuag BMI

seian BMI
N al
iwinsninaued (Underweight) - 18.5
iwitnilnd (Normal) 18.5 | 25
iwinunnninaei (Overweight) 25 30
Aalu (Obese) 30 -

[raazdanldsunsu]

(1) Tdswnsuvinarsarudsdyadayanienianaiw (physical data) 3nadgrulnuasTgIU
(standard input) TaamsinintayadniuTusunsugnsfiunsauadudofl Tuussa
wsatfludwruyara n (n windu 30 wiadaanii) na q ussadaldaufoussiia n
Usznausaanadnuse (string) waziuiuase (floating point number) sasdtulu szyda
yana timtnaasyaraiuiuitansy uazdrugaiumasauaidu davasunnadad
wuluiu 9 dridnws wazdadlifidasing A1619 9 gantvaanlInndusIadasiy
(space character) uilottaonsauinnit Ui 1 uaaslviiudiadrouasnisiiindaya

10

Alice 78.95 1.54
Chuck 93.06 1.78
Bob 47.20 1.64
Heidi 83.19 1.80
David 72.30 1.91
Mallory 70.58 1.53
Eve 76.53 1.67
Frank 65.17 1.72
Oscar 49.91 1.45
Grace 37.15 1.60

7U7 1 dratrvnisinintdaya
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(2) TlsuasuinWAaANNLEVIRNIIUIU N UTTR waazuTsRlstnaumasnd1da: d4a an
BMI waziseianaaduanatiu taaidrvinnazgnindassidusialssan (anndseian
iudnsnInaeidelsaanaieain) Inadvinnusaazlseian azgndaiasuuualdu
waaliunn (ascending order) muswadnus ASCII aasfianu U7 2 uaasidrvinmann
naninidayafuanelugli 1

Bob 17.55 uUnderweight
Grace 14.51 underweight
David 19.82 Normal
Frank 22.03 Normal
Oscar 23.74 Normal
Chuck 29.37 overweight
Eve 27.44 Overweight
Heidi 25.68 Overweight
Alice 33.29 Obese
Mallory 30.15 Obese

57U 2 iEvinnnleaannnisinindayalugdi 1

(3) Wordunrivuainaelal (user-defined) &WordusalilfignlnluTusunsy:

(i) float calcBMI(float weight, float height)

Woddulvinnmihduredn BMI
(i) enum BMIcategory calcCategory(float bmi)
WodduilvinminAduadszianaas bmi

(iii) void sortbyBMI(struct person p[], int from, int to)
Wordutlvinnihidaasdayaszwinvasdisznay from-th uag to-th uag p[]
MuaIduuay bmi nnvaallun

(iv) void sortbyName(struct person p[], int from, int to)
Wordduivinminidn3avasmlsznauriayasenine from-th uag to-th aae p[] musndu
s nws ASCII a9 name

(4) Woridiu'lausd (library function) sia'lalfignlututsunsu:

(i) 1int strcmp(const char* sl, const char* s2)
WedduivinmihAusauiausednaseignding sl uavanadnussiigndian s2 ia
s1 < s2 WerAtfuazAuAniuau (negative value); ila sl = s2 Werdttuazduan 0; ila
sl > s2 WoAtuavAuailun (positive value)
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[Tdsunsu]
#include <stdio.h>
#include <string.h>

#define NAME_LEN 10
#define MAX_NUM_PERSON 30
#define NUM_CATEGORY 4

enum BMIcategory {
underweight, normal, overweight, obese

}s

struct person {
char name[NAME_LEN];
float bmi;
enum BMIcategory category;

}s

float calcBMI(float, float);

enum BMIcategory calcCategory(float);

void sortbyBMI(struct person p[], int from, int to);
void sortbyName(struct person p[], int from, int to);

char* BMICategoryName[] = {"Underweight", "Normal",
"overweight", "Obese"};

int main() {
int i, n;
struct person p[MAX_NUM_PERSON];
int numPerson[NUM_CATEGORY];
float weight, height;
int from = 0;

for (i = 0; i < NUM_CATEGORY; i++) {
numPerson[i] = 0;
}
scanf("%d", &n);
for (i =0; i <nj; i++) {
scanf("%s%f%f",| A L &weight, &height);
plil.bmi = caleemr([_ B D;
p[i].category = ca]cCategory(' C |);

numPerson[p[i].category]++;
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| D B

for (i = 0; i < NUM_CATEGORY; i++) {
| E l;
from += numPerson[i];

for (i =0; i <n; i++) {
printf("%s %3.2f %s\n",
p[i].name, p[i].bmi, BMICategoryName[p[i].category]);

float calcBMI(float weight, float height) {
return weight / (height * height);

enum BMIcategory calcCategory(float bmi) {
if (bmi < 18.5) {
return underweight;
} else if (bmi < 25) {
return normal;
} else if (bmi < 30) {
return overweight;
} else {
return obese;

void sortbyBMI(struct person p[], int from, int to) {
struct person tmp;
int i, J;

for (i = from; i <= to - 1; i++) {
for (int j =1 +1; j <= to; j++) {
if (plil.bmi > p[j].bmi) {

tmp = p[il;
p[il = p[il;
p[i] = tmp;
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void sortbyName(struct person p[], int from, int to) {
struct person tmp;
int i, J;

for (i = from; i <= to - 1; i++) {
for (j =1+ 1; j <= to; j++) {
if (strcmp(p[i].name, p[j].name) > 0) { // €

tmp = p[il; /] € P
p[il = p[il;
p[j1 = tmp;

Arauean 1

nnaguanausa’lidil avRandinaunigneas dmusuragineg I:l usiayavuadldsunsu
ORI}

nguAIau&IIU A

a) &p[i].bmi b) category
c) name d) p[i].bmi
e) plil.category f) pl[i].name

nauAnausgniu B
a) &p[i].weight, &p[i].height b) &weight, &height
c) plil.weight, p[i].height d) weight, height

nanAInausInsy C
a) bmi b) numperson[i]
¢) plil d) p[i].bmi

nguAaausagniu D
a) sortbyBMI(p, 0, n)
b) sortbyBMI(p, 0, n - 1)
c) sortbyBMI(p, 0, numPerson[0])
d) sortbyName(p, 0, n)
e) sortbyName(p, 0, n - 1)
f) sortbyName(p, 0, numPerson[0])
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nauAInaug iU E

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

2
h)

sortbyBMI(p, from, from + numPerson[i])

sortbyBMI(p, from, from + numPerson[i] - 1)

sortbyBMI(p, from, numPerson[i])

sortbyBMI(p, from, numPerson[i] - 1)

sortbyName(p, from,
sortbyName(p, from,
sortbyName(p, from,
sortbyName(p, from,

Arausag 2

nnnauAnauniualaesa’llil asiiandinaunignaainacfiuaslurasing I:l

seaviduacialald

from + numPerson[i])
from + numPerson[i] - 1)
numPerson([i])

numPerson[i] - 1)

Tsunsugniszananasiatayatiiinaesldi 1
WalugaTisunsu Adengaiinuesa “ € o ” gnusznana A9 uazAFITIgn

Amuadie “ € 7 gndsznana A3

nauAmaug iy F
a) 4

d)

45

nANAINaURINTU G

a)

1

d) 7

b) 8
e) 55

b) 3
e 9

-32-

c) 18
f) 81

c) 5
f) 11

o
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Q8. avarurragunaldsunsuanzIIMNLAYNaasidaauad1dsunsy NTuAauFIa Nt 1
Wag 2

[dragunaTdsunsu]

(1) mand SpecialNumbers unuaauassiauiiligdrAu (unique integers) TauAINA
(capacity) &sagaiinualdnaufinisasiouaz bisnunsaanddaunlasarldudeann
il siuazAaadinauAue) (length) a3enadian (Winadsdnuruaasdianiilaiainfu)
37ufl method 4la conditionalAdd #1aiisin element Tusifidinnualiaelu set

(i) 1 element vilieiAuluiae element Tmifiazgnuinadly uaza length aasiain
azgnLAndu

(i) ardurasiauigaiuiunazgadaauiiunisanaly

(iii) fuazieu (throw) IllegalStateException &1 element lmifiazuininaniiuiaguad
3a set funa1IfvmIN; capacity gugauan

(2) Method 7idla getLength 1xuaniuiu elements Afiag
(3) Method 7ifla getCapacity 16fuanindif elements Aau1sagadaLiule
(4) Method #ifla nth azfumi n (n-th) ndeanit'leinsinizas elements anntiaelilunn

(i) &1 n=1avdufmiauiasiiga (lowest number)
d1 n = 2 avdudianiiasigatludduaas (second lowest number)
g1 n = 3 avdudianivaaigatluarduanu (third lowest number)

1 n = length avAudiaaiuniiga (highest number)

(i) Method flazudluarla q Aeuatuandrvauian (out-of-boundary) wae n iy
Azautue (boundary value) Wuda 1 n < 1 azAudiauiaaiign (lowest number)
wardl n > length ua? azAudiauinniian (highest number)

(5) method #ta median agduauarduanais (median value) uag elements

(i) drd9mIu elements uaud (1 §i 5 elements) median daduas element Aatnse
ARINAINNTTn1sTa3as fathaiy 61 5 elements doriuansluaeznEIe
median #a 30 deilufifia A12a9 element Aagasenarondoannii elements 7ifinns
01389

Elements (&16rudatéia) 20 | 40 | 10 | 50 | 30
Elements (sduida3as) | 10 | 20 | 30 | 40 | 50

(i) drd9mu elements luaag (1u § 6 elements) median AaradauasAizas 2
elements AatnsonandeanniiinisinGae drathaiy 618 6 elements ForAuane
uA1519219819 median Aa 35, fuda (30 + 40) / 2

Elements (&16rudatéia) 20 | 60 | 10 | 40 | 30 | 50
Elements (sduidni3as) 10 | 20 | 30 | 40 | 50 | 60
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(6) Method fifta getNumbers azfiua int array dulusififiannz elements AgaifaLimg
Taafdemsarduian’ly

(7) Method ifla toString av@udn String Muansdie elements Mgaifininan Taadonsadu
W'y

nadwdsa'lfignasetuiianana Tester gnszananaiaadian input u 20, 40, 10, 50, wag
30

numbers: [20, 40, 10, 50, 30]

median: 30.0
nth(1): 10
nth(2): 20
nth(3): 30
nth(4): 40
nth(5): 50
nth(-5): 10

nth(100): 50

[Tdsunsu 1]

import java.util.Arrays;
import java.util.NoSuchElementException;

public class SpecialNumbers {
private final int[] numbers;
private int length = 0;

public SpecialNumbers(int capacity) {
numbers = new int[capacity];

public void conditionalAdd(int newElement) {
for (int i = 0; i < length; i++) {
if (numbers[i] == newElement) {
throw new ITlegalStateException(newElement

+ " already exists");

if (length == A D ¢
throw new ITlegalStateException("Capacity is full");

}

// Successful entry of unique number
numbers[l B h = newElement;
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public int getcCapacity() {
return | A |;

public double median() {
if (isEmpty(Q)) {
throw new NoSuchElementException("no numbers");

}

// Create a copy with mentioned quantity of elements from beginning
int[] temp = Arrays.copyOf(numbers, length);

Arrays.sort(temp); // Sorts the array in ascending order
if (temp.length % 2 == 0) {
return (temp[| C [1 + temp(] D [1) / 2.0;
} else {
return temp[| C [1;
}

public int nth(int n) {
if (isEmpty() {
throw new NoSuchElementException("no numbers");

}

if (n > length) {
n = length;

} else if (n < 1) {
n=1;

}

// Create a copy with mentioned quantity of elements from beginning
int[] temp = Arrays.copyOf(numbers, length);
// Partial sort up to n-th element
for (int i =1; i <= n; ++i) {

int minLocation = i - 1;

for (int j = minLocation + 1; j < temp.length; ++j) {

if (temp[j] < temp[minLocation]) {
minLocation = | E |;

}

if (i - 1 != minLocation) {
int backup = temp[i - 1];
temp[i - 1] = temp[minLocation];
temp[minLocation] = backup;

}

return temp[n - 1];
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public int[] getNumbers() {
return | F [;

public int getLength() {
return length;

private boolean isEmpty() {
return getLength() == 0;

public String toString() {
return Arrays.toString(getNumbers());

[Tdsunsu 2]
public class Tester {
private static final int[] NUMBERS = { 20, 40, 10, 50, 30 };

public static void main(string[] args) {

SpecialNumbers sn = new SpecialNumbers(5);

for (int e : NUMBERS) {
sn.conditionalAdd(e);

}

System.out.println("numbers: + sn);

System.out.println("median: + sn.median());

for (int i = 1; i <= sn.getLength(Q); ++i) {
System.out.printin("nth(" + i + "): " + sn.nth(i));

}
System.out.printin("nth(-5): " + sn.nth(-5));
System.out.printin("nth(100): " + sn.nth(100));
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A1ausan 1
NANFUAINEUTINETY LianAInauTignaasiasfnasiuztaing I:l Tulidsunsu 1

nRuAIRaURINIU A uay B

a) capacity b) capacity + 1 C) capacity++
d) length e) length + 1 f) length - 1
g) length++ h) numbers.length

nanAnausInsy C uag D

N

a) (temp.length + 1) / 2 b) temp.length /
c) temp.length / 2 + 1 d) temp.length /

N
1
=

nauAInaug U E
a) i b) i +1 c) i-1
d) j e) j+1 H j-1

nauAIRaU& NI F
a) Arrays.copyOof(numbers, Tength)
b) Arrays.copyof(numbers, numbers.length)
c) new int[numbers.length]
d) new int[numbers]
e) numbers

f) numbers.clone()

d1auday 2
NNNFUAINAUTIIEI LiandInauigndasiasduaslutasing I:l Tudnagune
fosialaldl

Wafiavsaesuandutan (subsequence) uasiaaa constructor way method Tusisialiiiazgn

i

Wintunluaana SpecialNumbers

(1) Constructor 1w azas19 SpecialNumbers Taad int array Agaf1nualyitilu numbers

(2) Method #ta subNumbers azas19 SpecialNumbers MAfiandutiaanas SpecialNumbers
ansAluus start uay end avszufAnwIHILSA wazmFavitavasadutamiy g16n
start uay/via end ai'ldaglurhefidimua Adonanazgaliulvitaalduuiniodadiu
Aufii1ualilu method nth uanandl IllegalArgumentException azgnlau 6@ start
fidmnnninal end ndvanfinnsusuildsuavar i
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afasa1Aacaluiidusuuag constructor way method ANt

private SpecialNumbers(int[] numbers) {
this.numbers = numbers;

public SpecialNumbers subNumbers(int start, int end) {
if (start < 1) {
start = 1;
}
if (end > getLength(Q)) {
end = getLength();
}
if (start > end) {
throw new ITlegalArgumentException();

}

int[] subarray = Arrays.copyOfRange(numbers, start - 1, end);
SpecialNumbers subNumbers = new SpecialNumbers(subarray);
subNumbers.Tlength = subarray.length;

return subNumbers;

WaragnasauWedtuadutas (subsequence functionality) usswasia'lifigauiniinantu

ghugavinauad main method Tumana Tester

SpecialNumbers sub = sn.subNumbers(2, 5);
System.out.printin("sub: " + sub.median());
SpecialNumbers subsub = sub.subNumbers(2, 4);
System.out.println("subsub: " + subsub.median());

Haawasia'lufitiaannussvinntAuLinsInaag liduuu

sub:
subsub:

naNAInau&INsY G way H
a) 20.0 b) 25.0 c) 30.0
d) 35.0 e) 40.0 f) 45.0

-38 -



