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Pseudo programming language notations

In algorithm and programming questions that use pseudo programming language, the
following notations are used unless otherwise stated:

[Pseudo programming language notations]

Notation

Description

O procedure(type: argl,

)

Declares a procedure and its argument(s) argl, ....

O ret-type: function(type: argl,

)

Declares a function, its argument(s) argl, ..., and
type of return value ret-type.

type: vart, ..
type []: arrayt, ..

Declares variables var1, ... and arrays array1, ... by
data type such as integer, real, and string.

/* comment */

Describes a comment between /* and */.

// comment

Describes a comment after // till end of line.

variable < expression

Assigns the value of the expression to the variable.

procedure(argl, ...)

Calls a procedure by passing arguments argl, ... .

function(argl, ...)

Calls a function by passing arguments arg1l, ...,
and receiving the return value.

output argl, ...

Outputs values of argl, ... to a printing device.

return ret-val

Finishes a function by passing back a return value
ret-val.

if (condition-i)

F

Indicates the selection process.

process-i *1 If condition-i is true, then execute process-i.
elseif (condition-ei) Otherwise, proceed to the next elseif or else.

process-ei *2 *2 If condition-ei is true, then execute process-ei.
else } Otherwise, proceed to the next elseif or else.

process-e *3 *3 If all conditions are false, execute process-e.
endif Note: *2 and *3 can be omitted.

*2 may exist twice or more.

for (sequence)
process
endfor

Indicates the “for” iteration process.
In the order specified in the sequence, execute the
process repeatedly.

while (condition)

Indicates the “while” iteration process.

process While the condition is true, execute the process
endwhile repeatedly.
do Indicates the “do-while” iteration process.
process Execute the process once, and then while the

while (condition)

condition is true, execute the process repeatedly.




Pseudo programming language notations

(continued)
[Operators and their precedence]
Type of operator | Operators Precedence | Note
Expression (), .M High (D accessing member or method
A

Unary operator

+, -, not®

Binary operator

x, +, mod®)

+_

9

>7 <7 27 S’ =7 ¢

and @

or

Low

@ logical negation

3) remainder

@ logical product

©) logical sum

[Boolean-type constants]

true, false

[Array reference]

1-dimensional array

2-dimensional array

Array of arrays

Array declaration

type []1: name ...

type [,]: name ...

type [1[]: name ...

Example

integer []: al
1 2 3 4 5
[1]3]s5]7]9]

integer [,]: a2
12 3
1111|1213
2114 |15 | 16
3117 |18 | 19

integer [][]: aa

1 2 3
12122
2[23]24] 25|
3126

Data reference

Data 7 is referred
to by a1[4]

Data 16 is referred
to by a2[2,3]

Data 25 is referred
to by aa[2][3]

Notation of array
contents

{1, 3, 5, 7, 9}

{{11, 12, 13},
{14, 15, 16},
{17, 18, 19}}

{{21, 22},
{23, 24, 25},

126}}

Note: The indexes of example arrays start at 1.

[undefined state]

undefined is a state in which no value is set to a variable (or an element of an array).

By setting undefined to a variable, the variable is transformed into undefined state.




Q1. anagudAInaumuay MWidanyadinauignaasdaidnaludasing ey

Tuldsunsu Tuidl dufivasarsisdidusun 1
nnnMsAnstayanmsiinseuludiaslutheszaznaviaial wuin 30% uageAdinsenuiiy
sy tuiludle aglildddnsenuiludseintuildnld uanannil 2% waeliililadsnseanuiily
sz lutlhiu assuddnsauiludszirtuildatly afiau 5,000 auiddnsau wag 100,000
auliladdnsenulutiude Tusunsusaldfiazamnadnuiniudnseulutldaly (cycling)
wardnuaun lidinsenuluildaly (noncycling):

[Tusunsu]
real: pc < 0.3
real: pb < 0.02
real: pa < (1 - pc)
real: pd <— (1 - pb)

integer []: N < {5000, 100000}

real [,]: P < {{pa, pb}, {pc, pd}}
real: cycling, noncycling

cycling

output cycling, noncycling

NRUAIAAL
A B
a) | P[1,1] x N[1] + P[1,2] = N[2] P[2,1] x N[1] + P[2,2] x N[2]
b) | P[1,1] = N[1] + P[1,2] x N[2] P[2,2] x N[1] + P[2,1] x N[2]
c) | P[1,2] x N[1] + P[1,1] x N[2] P[2,2] x N[1] + P[2,1] x N[2]
d) | P[1,2] x N[1] + P[2,2] x N[2] P[2,1] x N[1] + P[1,2] x N[2]
e) | P[2,1] x N[1] + P[1,2] x N[2] P[1,1] x N[1] + P[2,2] x N[2]
f) | P[2,1] x N[1] + P[2,2] x N[2] P[1,1] x N[1] + P[1,2] x N[2]




Q2. nngudAmauuay MWidanyadinauignaasdaidnaludasing ey

TuTdsunsu

WoA2Yu coupon agduansAuue prod_id (A131UIULGNLIN) UDITWRAUAT WA pur_prod
(ﬁwﬁTwnuﬁuuan)waaﬁwuauﬁudﬁﬁqnﬁﬁﬁé‘WoﬁﬁuﬁazﬁuahLﬁuﬁwuauﬂaa@ﬂaa
lunsdadumivdngavinavassaduaniu 3 nn 9 3 4u gaeaglasuquas 1 lu svtuiiu
aglilasuniag

[Tusunsu]
O integer: coupon(integer: prod_id, integer: pur_prod)
integer: num_coupon < ©

if (A )

num_coupon <—
endif
return num_coupon

NRUAIRAL

A B

a) | integer part of (prod_id + 10) = 3 integer part of (pur_prod + 3)

Il
w

b) | integer part of (prod_id + 10) integer part of (pur_prod + 3) + 1

1]
w

C) | integer part of (prod_id + 10) pur_prod mod 3

d) | prod_id = 10 mod integer part of (pur_prod =+ 3)
e) | prod_id = 10 mod integer part of (pur_prod + 3) + 1
f) | prod_id = 10 mod pur_prod mod 3

g) | prod_id mod 10 integer part of (pur_prod =+ 3)

h) | prod_id mod 1@ integer part of (pur_prod + 3) + 1

0]
W w|w|lw|w | w]

i) | prod_id mod 10 pur_prod mod 3




Q3. nnngudAmauduay Miidanyarinauignaagdaidnasludasing ey

Tulalsunsu Tuidl dufivasarsisaidusun 1

Tlsunsuasmdraasasdlsznauiiivaiflududusasaasarfisduiiaduudy uazuansauag
avAlsznauiu datay asdlsznauilugilududusacuasansisd {2, 6,9, 1, 7, 5} a 7
Wit usazarsisdfatnaiasdadasdisznay waylifiasdlsenauiahAuatluasised

[Tusunsu]
integer []: array < {2, 6, 9, 1, 7, 5}
integer: 1
integer: maxl <« -o
integer: max2 < -0
for (increase i from 1
to the number of elements of array by 1)
if (A ]
max2 <— maxl
maxl < array[i]
elseif (array[i] > max2)
endif
endfor
output max2

NRNAAALU
A B
a) | array[i] < max1l maxl < array[i]
b) | array[i] < max1 max2 < array[i]
C) | array[i] < max2 maxl < array[i]
d) | array[i] < max2 max2 < array[i]
e) | array[i] > max1 maxl < array[i]
f) | array[i] > max1 max2 < array[i]
g) | array[i] > max2 maxl < array[i]
h) | array[i] > max2 max2 < array[i]




Q4. nnnguAmauduaty Mildanyadinaufignaasdaidnasludasing ey

TuTdsunsu

Twsdheas primeFactors azuandfilsznauiany (prime factor) aadAisuaniilu
ansAuue deirnwaniediusa 9 A 2, 3, 5, 7, 11 wag 13 dadioidu wininnudui
Fusnda 12 aTuaaINadns "2x2x3” uasinnuduiisuinda 78 azudnonadnsiily
"2x3x13” Wil Suduisuanassasfidannnin 1

[Tusunsu]
O primeFactors(integer: num)
integer: i

i< 2
do
if (A D
num < integer part of (num =+ 1)
output i

if (B 1)

output "x
endif
else
i<1+1
endif

while (B )

NRUAIRAL

A B

a) | num < 1 num mod i # O

b) | num > 1 num mod i = @

C) |[nummod i =0 | num > 1

d) | hum mod i # © num < 1




Q5. nnguAmauduaty Midanyadinaufignaasdaidnaslugasing ey

Tulalsunsu Tuidl dufivasarsisaidusun 1

WoA2u calcGeoMean Fua1sisel dataArray (AuuavAlsznau > 1) WuasAiuus uavdu
ARdasAgia (geometric mean) zavA1lu dataArray udigedu Aadasanadin

SAMSUUAGIARY as, @, ..., an fd Y/ (a; X ay X -+ X a,,) Tuiil Werdu pow(x, y) Huen
229 X aafide y iudiuade wtdsuasuil nswisagsdfiunisluniinuastiaya real

[Tusunsu]
O real: calcGeoMean(real []: dataArray)
real: product, geomean
integer: n < the number of elements in dataArray
integer: i

product < 1

for (increase i from 1 to n by 1)
product < product x dataArray[i]

endfor

geomean < pow(| A |, | B_
return geomean

NRNAAALU
A B
a) 1+n product
b) product 1 +n
c) product n
d) n product




Q6. nnnguAnaudua1y Wildanyadinauignaasdaiduasludasinedoue &9

TuTldsunsu

Qs

sluuLINATFINURIENNTANSIEAY (quadratic equation) LEludil:
ax®> +bx +c¢=0, 108 a, b wag ¢ \Hudruiuase waza # 0

WA waid b2 - 4ac FinAulunnudinanuay (discriminant) 2adaunsAi&9aas douands
AnralzaaIn gassrniuuazunsiavgasusgavluslauaiy waduanuazfaiuuinazd
gavAinay wsvnndlugue azfiiasntiodinay il duanuayazlifidiuau

—b +Vb?% — 4ac
rootl =
2a
gaganes > 0
—b —Vb? — 4ac
root2 =
2a
L —b
greanae =0 rootl = root2 = 2a

U gasnsuAdNNITANAIRAY

Twsidiieas findRoots FuansMuusddiuiuaseanuat da a, b uay ¢ (Huadudsedng uas
uaavuaLiluAIaasnUaIENATTAIRIERY WorATY sqrt(discriminant) AuAisinfigasndn
2a9WI5Leas discriminant

[Tusunsu]
O findRoots(real: a, real: b, real: c)
real: discriminant, rootl, root2
discriminant <
if (B D
rootl < (-b + sqgrt(discriminant)) + (2 x a)
root2 < (-b - sqgrt(discriminant)) + (2 x a)

output "rootl = ", rootl, " and root2 = ", root2
elseif ((__C__ )

rootl <- -b + (2 x a)

output "rootl = root2 = ", rootl

endif



NRNAAAL

>

B

C

a)

X

discriminant

discriminant

b)

discriminant

discriminant

0)

discriminant

discriminant

d)

discriminant

discriminant

e)

discriminant

discriminant

f)

discriminant

discriminant

9)

discriminant

discriminant

h)

|0 |C|]0C|0C|OC|OC|OC

C | |C|OC | N|IN|N|DN

E N S R R

discriminant

© 00|00l |®

discriminant

© 0| 0 | 0|00
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Q7. anaguAmauduaty Midanyadinaufignaagdaidnasludasing ey

TuTdsunsu

NNEARSIFRIFIAR strl uay str2 asasnismanuevavadutagHufuRaigen (longest
common subsequence: LCS) deAidannuenvasdutassiniemgadifagluansoifosas
fAratnvidu wn strl @a “ABXDZ” uag str2 Aa “ABCD” uaa LCS 521119 strl uag str2 aziilu
“ABD” uaymuguad LCS awiilu 3

WoAu lcs(string: strl, string: str2, integer: m, integer: n) agduan39&av
MIfa strl uay str2 uazginnueugadnifa m uas n tiluaisfiiuud strl uag str2 da
86391 1A uIMIAINENIAR9 LCS aausi m wae n Aadudidszusunisanusaihuunalu
strl uwag str2 auady unsEenafIusn m uag n LFAVAIAINNENIZAY strl Wag str2
auaIdY WoAduiAudrainueiaas LCS 29 strl wag str2 flusirwiudy datrons
FanlawWerddud iy 1cs("ABXDZ", "ABCD", 5, 4)

SnwWorfunile max(integer: a, integer: b) fagnlaagluldsunsu Werddudsuiruudu
a uay b fluasimus TasaslFeuwisuitmnuduivaact uarduadudirmuidnuasei
INNAFATEUINN a uag b

[Tusunsu]
O integer: max(integer: a, integer: b)
if (a > b)
return a
else
return b
endif

O integer: lcs(string: strl, string: str2, integer: m, integer: n)
if (m =0 or n = 0)
return ©
endif
if (FnusedIfl muasdn3s strl = AnusEHIN n vAIEASI str2)
return 1 + lcs(strl, str2, m - 1, n - 1)
else

return max(lcs(strl, str2, m, ),
les(strl, str2, m - 1, ))

endif

-11 -



NRNAAAL

A

a) | n
b) | n
C) | n
d |[n
e) | n
f) | n

S = =

-12 -



Q8. nnngudAmauduay Widandinauiignaasdaduasludasine [ | ludiadune

Tsunsusidfiunnsfuarduainuaidey (priority queue)
Aarduanudddadiifinsitussiduanudidyliduusarasdlsznay 1ae
avAlsznauwmariuazgnfivaaninmuaduaNui Ay Ageiganau aana PrioQueue Taf
unu@manduanuaidny Wil darduanuddaiuaaiiuiudu 1, 2 uay 3 wazAvivas
NI da1suANURAFININ

faTwsdieas prioSched gnidunly nadwsiuanvaaninazily :l

Constructor Description

PrioQueue() | &v@iarduanuaiday (1iudiie)

Method Type of Description
return value
enqueue(string: s, | None WANER39 s Liluasdlsenavnasdidduy
integer: prio) ANua Ay Adauadeailu prio
dequeue() string feavdsenaviifidduanuadugoianlud

sduanud daaninuafudiiu wnfivane
avAlsznaunfidsna1duaANUAAUFIAA L6
avAlsznaungainan lunaunadrauay

. . P g o % o o I3 \
size() integer Auailudruruzavasdlsznaungniatiuag lu
AR uAmNURALY

51 Aagunavadaaa PrioQueue

[Tdsunsu]
O prioSched()
PrioQueue: prioQueue < PrioQueue()
prioQueue.enqueue("E", 3)
prioQueue.enqueue("F", 2)
prioQueue.enqueue("G", 1)
prioQueue.enqueue("H", 1)
prioQueue.dequeue() /* ‘ligulasiidediuun */
prioQueue.dequeue() /* ‘ligulasifigodiumn */
prioQueue.enqueue("I", 1)

A
A

prioQueue.enqueue("J", 1)

prioQueue.dequeue() /* ‘ligulasifigodiumn */

prioQueue.enqueue("K", 2)

prioQueue.enqueue("L", 3)

prioQueue.enqueue("M", 1)

while (prioQueue.size() is notequalto 0)
output prioQueue.dequeue()

-13 -



endwhile

NRNAAALU

F
I

non
i)

K
K
F
F

I
L

M

non
i)

"M
"M
"J
"E

a)
b)

o ouwTnon
1 i)

non
i)

non
i)

non
i)

C)
d)

Kll "

non
i)

L", n

non
i)
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Q9. nAguAImauduay Widandinauiignaasdaduasludasine [ | ludiadune

il dufiaasarfiseidusiud 1
Twsdheas traverse azudy (trace) fulnunuasnsiniindgaolusy wazuanonaawsiiiy
wiNnaauas uaisrualuns M winaeaTuauaInTIwgaszuaIa1FAus k dauls
Tnavaa n Wdunuitwuzastnualunsw warafisdidsenmiulnavaa graph Tunu
nlust usiavasdisenau graph[i][]] asdawvindy 1 mnfiidudanssninoluus i uas
j Lidutiuasiavindu 0 wazanfisedinavuaa visited SauAuAuiaydu 1ne visited[i]
lduanenTvus i zasnsiaagaulssunLaIsalilutwsdeasil
aBunldinsdhaasiide traverse(1) aslanadnsluadu :l

71U TasvasIvuaInITIN

[Tusunsu]
global: integer: n <« 5
global: integer [][]: graph < {{0, 1, 1, o}, {1, o, 1, o, 1},
{0, 1, o, 0}, {1, o, 0, o0, 1},
{0, 1, 0, 1, 0}}
global: boolean []: visited < {false, false, false, false, false}

9,
9,

O traverse(integer: k)
integer: i
visited[k] < true
output k

for (increase i from 1 to n by 1)
if (graph[k][i] = 1 and visited[i] = false)
traverse(i)
endif
endfor

NRNAAAL

a) 1, 2, 3, 4, 5 b) 1, 2, 3, 5, 4
¢c) 1, 2, 4, 3, 5 d 1, 2, 4, 5, 3

-15 -



Q10. anngudnauduay Wildandinauiignaasdaduactudasine [ | Tuldsunsu

Twsdheas addNode tANTuaaIludasLtanTasuuuden (singly-linked list) et sinwntoiszy

Taaa1sAuus pos asiiuue pos tiludrwuanuianfavinduniatasnii (Iuiutuua

+ 1) Tuaas duniiaguugauadasasda 1

Aand ListNode Tuansdiolnunludasidantasuwuuifion aviiasaiagunauasdiuls

fuNdnuavAad ListNode gauilsudia ListNode §i ¥atfunisarvdvdvdusuauaduasnana

ListNode asavasfivnuausnlumanisazgadaiiuliarominludiuilsinauas listHead

A5 Aafunauavdndssuninuasaana ListNode

Member variable | Type Description
val character AU 1num
next ListNode nsanvav lddeTnuada 'l
winhifiuadaly dudstiaghignivuaan
[Tusunsu]

global: ListNode: listHead // tAulnuausnavludse

O addNode(integer: pos, character: val)

ListNode: prev,

integer: i

newNode < ListNode()

newNode.val < val
if (pos isequalto 1)

newNode.next < listHead

listHead < newNode

else

prev < listHead
/* @1 pos fiewvindu 2 aszuiunstugiazlignissunana */
for (increase i from 2 to pos - 1 by 1)

prev < prev.next

endfor

newNode

newNode.next < prev.next

[:::::::] < newNode

endif

NRUAIRAL
a) listHead
d) prev

b) listHead.next ¢) listHead.next.next

€) prev.next f) prev.next.next

-16 -



Q11. anngudnauduaty Mildanyadinaufignaagdaidnasiugasing ey

Tulalsunsu Tuidl dufivasarsisaidusun 1

Tnsdinas sort daavafistuasitmudniidsuiuaacasdnsenan (2 2) auarduannias
lduunn (ascending order)

[Tusunsu]
O sort(integer []: arg)
Integer []: A < arg
integer: i, k
for (increase i from 2 to the number of elements in A by 1)
k <= i
while (k > 1)
if (A[k - 1] < A[k])
exit the while block
endif

endwhile
endfor
output A
NRUARAL
A B

a) | A[i] < A[1 - 1] k < k +1
b) | A[k] < A[k - 1] swap k and i
c) | A[k - 1] < A[k] k <=k +1

d) | swap A[i] and A[i - 1] k ==k -1

e) | swap A[i] and A[k] swap k and i
f) | swap A[k] and A[k - 1] k <= k -1

-17 -



Q12. anngudinauduaty Wildanyadinauignaasdaidnasludasing ey

Tulalsunsu Tuidl dufivasarsisaidusun 1

Wori?fu isPalindrome aszuinanfistdanase s MilauiluarsAiuusdiiudumduiasuvza'ly
waulasudadiAdaautdaundoasionaiiludidu 1y “noon” was “madam”
winansiatanasy s tlumdulasy WeAduasgefumilu true uazninlily WerAduazgodiu
ailu false

AT UAILEAIGIat s Mignilaulilenddiu isPalindrome wazAigIAy Tutusunsusl

¥

Wuiiiaguanarfistazlignalede

A1 hat1vuay s Ailaulviflediu isPalindrome waAIdIAY

s Return value
"n", "o", "o", "n" true
"n", "i", "g", "h", "t"} false
{"m", "a", "d", "a", "m" true
{"s", "i", "r"} false

[Tusunsu]
O boolean: isPalindrome(character []: s)
integer: left <« 1
integer: right <- the number of elementsin s
boolean: ok < true
while (left < right)
if (A )
left < left + 1
else
ok < false
break
endif
endwhile
return ok

-18 -



NRNAAAL

A B
a) | s[left] = s[right] right < right + 1
b) | s[left] = s[right] right < right - 1
C) | s[left] = s[right] right < right + left
d) | s[left] = s[right] right < right - left
e) | s[left] # s[right] right < right + 1
f) | s[left] # s[right] right < right - 1
g) | s[left] # s[right] right < right + left
h) | s[left] # s[right] right < right - left

-19 -




Q13. anngudnauduaty Wildanyadinaufignaasdaidnaslugasing ey

Tulalsunsu Tuidl dufivasarsisaidusun 1

o v o

asugnlulaseasvtayatilunmdaiugsruignldiiunaladnsudafuuazizanldtaya

Y]

< o 12

agnofidsz@ngan TaaufiTusunsuidafuadd-dayaluaifisttiaaulasfa Wvitiudud

] O]

¥

aavanfisdlaaldWedtunay nstuduasiiadufiaddaacsignuanlihiudutifedduly
anfisdildunuansouay nieluisnlddanisnisurududanalanisinsy (probing) w3anas
asdadavadAlsznaviifiagualavgninunldlulontu Twsdinasd insertData auing key
uay data fravddsznauluarfisaiily {undefined} luidl Widailufidayaifideafaidu
gndaAu'ly uasfiatroiaauflsasdlsenauluaisisd hashTable iy {undefined} neuy

a o a

BanInsdieas insertData WoAZU hashFunction agduddifludunauasgofuainas

[Tasunsu]
global: integer [][]: hashTable < {avAusznau {undefined} 1000 s1an15}
global: integer: size < 1000
O integer: hashFunction(integer: key)
return (key mod size) + 1

O insertData(integer: key, integer: data)

integer: index
index < hashFunction(key)
while (A 1)

if (index = size)

else

index < index + 1

endif
endwhile
hashTable[index] < {key, data}

-20 -



NRNAAAL

A B
a) hashTable[index][1] # key index <= 1
b) hashTable[index][1] # key index < index
C) hashTable[index][1] = key index <= 1
d) hashTable[index][1] = key index < index
e) hashTable[index][1] # undefined index =< 1
f) hashTable[index][1] # undefined index < index
g) hashTable[index][1] = undefined index < 1
h) hashTable[index][1] = undefined index < index
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Q14. anngudnauduas Widandinauiignaasdaduasludasine [ | ludiadune

[

Tunil datlaagasisadusun 1

WU summarize SuA1aT5L58 sortedData MgAFaZavamNAIGUINNUae TN uaIAY

ATiuRaIAIR N aIzuaYasLsE asl sortedData savfiatnvtaauiloasdilsznay uay

summarize 3anlyd findRank fagada1situus sortedData WAy g

vlaWer®u summarize gni3unladdiofl sunmarize({0.1, 0.2, 0.3, 0.4, 0.5, 0.6,

0.7, 0.8, 0.9, 1}) AvignavAudal |
[Tusunsu]
O real: findRank(real []: sortedData, real: q)

integer: j

j < floor(q x (the number of elements in sortedData - 1))
// floor Auanfluirnwuduilnaigaiiasninviaindudiauiiilaul
// éathadu floor(7.75) Auanilu 7

return sortedDatal[j + 1]

real []: summarize(real []: sortedData)

real []: rankData < {} /* afstifdiruiuacdlsznawilu 0 */

real []: q < {0, 0.25, 0.5, ©.75, 1}

integer: 1

for (increase i from 1 to the number of elementsin q by 1)
WinAigeAuINuas findRank (sortedData, q[i]) wi'lusavine rankData

endfor

return rankData

NRUAIRAL
a) {e.1, 0.2, 0.3, 0.4, 0.5}
b) {e.1, 0.2, 0.3, 0.4, 0.7}
c) {0.1, 0.2, 0.4, 0.6, 0.9}
d) {e.1, 0.2, 0.4, 0.7, 0.9}
e) {0.1, 0.3, 0.5, 0.7, 1}
f) {e0.1, 0.3, 0.5, 0.8, 1}
g) {e.1, 0.3, 0.6, 0.9, 1}
h) {e.1, 0.3, 0.7, 0.9, 1}
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Q15. anngudnauduaty Mildanyadinaufignaasdaidnasludasing ey

Tulalsunsu Tuidl dufivasarsisaidusun 1

agmwarmaludasieluwsariuiuldaunszuiunisuisaan (Markov process) 4
winaaNnunamwaimaluiudaliasduagdugaiwarnmaluudiviniu BilduasSunaumin
winfuiilufiasrlunn avdanuihazniuiduazanluiunseiisnasoda 0.3 uazludnwoe
WAy anuhaniuiiunieiiazunnaanda 0.4 uarazfiuznnda 0.3 wadgawarnaly
Jusluamaan Juwseiiavianuihaniuiasinunn uanaan viafwaun u 0.2, 0.7 wae
0.1 muady wagynamwarmalusuiifuannn Juwgetazfianuiasiuiiasiduan uaa
aan wiafiwaunn lu 0.25, 0.5 uag 0.25 auasu

Amualvdgawaimaizaiuviilu 1 inafiduen dsauziilu 2 inafiuenaan wasfisgausiilu
3 mnfwaana Neasdaansufoduielainsaansuaaius deanshaniuluns
wdsusanuvazndaulddoi:

to

1 0.3 04 0.3
from 2 02 07 01
3 0.25 0.5 0.25

laldwnsnanisl8auwidasil Asnunsadszananmisaszanaanuinasiluzasganiwarinanads
suldnareiule
Tlsunsuiidmnamsaszaaanuinaviilurasaniwarinmaludiasindonu ldauiusiuain
ufl ususaonadnsiluminadinsa 3x3 Auansnisnszanaanuinaziunasaninaina
fatadu wmatuiiuasaan (saue 2) anuhanduiaawarnmaludasauiuasiiduan
(ganug 1) daalunadiidasuaraaduniusnuaduuninadignuanong

[Tusunsu]
real [,]: pmat < {{0.3, 0.4, 0.3}, {0.2, 0.7, 0.1}, {0.25, 0.5, 0.25}}
real [,]: dmat < pmat
real [,]: smat
integer: i, j, k, m
for (increase m from 1 to by 1)
smat < {{0, o, 0}, {0, 0, 0}, {0, 0, 0}}
for (increase i from 1 to 3 by 1)
for (increase j from 1 to 3 by 1)
for (increase k from 1 to3 by 1)
smat[i, j] < smat[i, j] +
endfor
endfor
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endfor

dmat < smat

endfor

output dmat

NRNAAALU
A
a) 2 dmat[i, k] x pmat[k, j]
b) 2 dmat[k, i] x pmat[j, k]
c) 3 dmat[i, k] x pmat[k, j]
d) 3 dmat[k, i] x pmat[j, k]
e) 4 dmat[i, k] x pmat[k, j]
f) 4 dmat[k, i] x pmat[j, k]
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Q16. anngudAnauduaty Wildanyadinauignaasdaiduaslutasinedoue &9

TuTldsunsu

WoA2u hammingDistance SuasansvaavatiuarsAinusiudrfdua L iuszaznie Hamming
s¥En19 Hamming davibaun3ndiladiaanuuananseningaasansoinidninuenivinduy
Taaagiudnusunisiianuselusunisdanduiufianuuans19du a1y win
BanlaWerddu hammingDistance("101010", "111000") avAudwilu 2 Hasandunis
7 2 uag 5 fddnuszAuaneefu

Worfutifoanansanenalisassuansonifianueisoduls Taamansanlvidnuseiludalv
uauisuiuanuuanee datiaidu vnnizanladWeAzu hammingDistance("101010",
"111000111") avduailu 5 iasanfianuuansvsassunisludnaseundiusauasi
dnuszAlinsofuAnduaue

[Tasunsu]

O integer: hammingDistance(string: s1, string: s2)
integer: distance, lengthl, length2, minLength, remaininglLength
lengthl < length of s1
length2 < length of s2
distance <« ©
minLength < lengthl
if (A D

minLength < length2
endif
for (increase i from 1 to minLength by 1)
if (Snuszdn i uavan3v s1 gnusedIf i 2avRn3Y s2)
distance < distance + 1
endif
endfor
if (lengthl > length2)
remaininglLength = lengthl - length2
else
remaininglLength = length2 - lengthl
endif

distance <

return distance
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NRNAAAL

B C
a) | length2 < lengthl is equal to remaininglLength
b) | length2 < lengthl is equal to distance + remaininglLength
¢) | length2 < lengthl is not equal to distance + minLength
d) | length2 < lengthi is not equal to distance + remaininglLength
e) | length2 > lengthl is equal to remaininglLength
f) | length2 > lengthl is equal to distance + remaininglLength
g) | length2 > lengthl is not equal to distance + minLength
h) | length2 > lengthl is not equal to distance + remaininglLength
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Q17. anngudinaudiuay Wildanyadinaufignaasdaidnaslugasing ey

Tudnagine

30 A dluus¥naeandsaifianudemalududniianisivn whiunis witneu X tu
wnunfyfrasudsnitlariasidiiiazuriney uwivdsanndanduidnldiedasfiduas Awy
daanuAliduiaaudndduuuaan weail:

**% Ulsangu ¥x*

IWduavaaugnianswalinad

s dyiovunrasaagainsiadlivay  adanduivdawadl  Tusavineudunau
sia'lil:
1. Tawdu $500 ustuuuanadudsaundeiiagisiiviuau:
#agj: 1ABCD.... EFGH
2. wavannstaulasunisdudunar tazgeAtda niunansid lnalinon
3. win'livinnsTaunalu 48 zuu. Addmiuaansidazgnay uavaaavgaldalwaly
ARDANIR
finsialsn: help@ransomware.example.com

wnunigdlssasaariuanuiuasluuiin A hamdaudagm iaawui fuanuiuag
JienevitaTasidenualuwauniioyd suisnaswitnou X ua? uavdotadoinadioi:

1. wuRdAldsunansynuaadaiag tadasuitaiiluaasniineiu X uazdniasasnioldundi
wilpvunaraaulds A

I
1% o

2. lunauvasununiigyd luld@aas IDS/IPS 17 vinlviasrawudawisisa

3. fAdiAldhudugndrsastayanniu uavdayadduausasandulaanniladsac'ly
lae3asiddoli'ldfunanssnuanusuduwlf

4. p3aigduaniinu X Wi'lddrsasdaya’ld uaslisnusadanfutayasdrdele

5. wsudhuwafgniiurinasluiduasnitneru X lustuuuuasiWduuuanndiuaigngoniain
vEnAuasoiluiusduniegsia Srumuasiiavmuacdwagnlaanulasiuinacing
duadaulazannaanIsnITUALGINTaIE LN

6. WiINI U X taasu'Wanuuuuniy vinlviesasndannsuziuns

7. wasandaluiasasiduaswiineiu X lauad wsuduuslaneeuTaudinsasidau o
Tunausansaralanigandadinicne 9 u OS wadasadiinnung wasgusada'le
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a

WAEILATadLAenAaLaTasidn lduduinatualdu tiasanndeli'ladasounnadsu
AMuTuARaY 0S

ludasidiiaand Aansduisilasdubsalasun1saTagaLLazanaaidnasTuuag
afanswIsuazindraya Lisaliviusianniu uazfinnsingesnm viiluilaaiiu

AdiedadnTavitlnldnaaniifinnsuinsiadaliuintdayazas 0OS aguay we'lifina
flasunsTaudisrausuduwslumnanisald

AuaNuTuaLazuaunyddadulalduuiniouaznasmssa’ludd wianunuasronnu

intdesassunisTandsiawsuduwisivauiaa

M5 1 wuInmsuasunasnig (Uegiu)

LUINIY UK
{lavfiu nsinavsunaziaIusAunla
AN Ash&naLasazinas e IDS/IPS
niasians

NRNAAALU
A B
a) | Winanuansalidinsasauly | n1sdrsasdaya
b) | Winmnusansalidinsasaun | amsuihsiaaya
c) | msawam OS n1sa1savtaya
d) | nsawiea OS NsLNsRRAaYR
e) | msdnantaya 113 G RERIHLIE
f) | msawantaya i YRV G ARG
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Q18. annngudnauduas Widandinauiignaasdaduasludasine [ | ludiadune

3% B flusnnsuwiy (web service) nanadn wa Y duilluimnsaandwisuasussin 1esy
vauwinaiwanAmNENsaavilasAui g ladeswaruiaauwadusnisvariils we Y
1avinnmsdnuazwuin “lauinstluasswaniu (Password Entropy)” iilutlasasdaydinsu
ANNLANL I UAITHRKIUY

uTnstlrassvauuTaaNudinudsaassiarituInagarnanenlunsigsiaNI U813
AmaeusamansTanfuuuusnwasa tautnstluassiasiuiuiaei lludlasduasfusia
229 IAn T (FIRNLEn, FunIng, MLa, uadnuseRiAr) LazAINENIWIaI WU

o

VanusTilaluswaniu

gostauinsilaavsidniu:
waNsaiaauinstlaassiarulumhaiialadlnaldgasdodl:

E = |L xLog: (R)]

Tugnsil:

- E vunadsiauinsiluassianinu

- R winadetheiluladuasufindnaseluswaniu

- L vanadedwnudnusslusiadsiiu (anuend)

- Log: {lunseaudiaun "sasin 2 wnaafidevinlafeazwvindudiaad”
- |X] vanadeinududsnndiga N 4 N < X

fausialuiiflunisuanuasitmnudnussusasuiiafdsnngaguunilufiuwawssu QWERTY:
dNHIAIRUNLAN (a—2Z) = 26

anuscINuNIng (A-Z) = 26

diau (0-9) = 10

anusental (1, @, #, $, %, », etc.) = 32

' o

swanu vfssxfrb fingualrdnmaiilu 26 (SnusdIRunLan);

winul&auswaeinuilu JAAAMAE asiunausdnusiilu 52 (FrusdAunidauasdnues
MAuNTna);

nsldaudnasollu uZaHgsbt asiungudnE iy 62 (Fnusdfuwidn Snusdtunlng
LREAILRY)

' a

uavvihafiga Re*ct7$% fnguanmsiilu 26 + 26 + 10 + 32 = 94 dranws (SnusdIAuw

LA ANBIHIRNNINA FIRY LRzaNUTENLAL)
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Tudhasinvuagsn:

o &NFU Vssxfrb, 1981 R = 26 uay L = 8; d9tiu
E = |8 x loga(26) | = [8 x 4.700] = |37.60] = 37 dia

e & m¥u JAAAMAGE, 15781 R = 52 uas L = 8; dutiu
E =8 x loga(52) | = [8 x 5.700] = [45.60] = 45 4@

o & W¥u u7aHgsbt, 1578 R = 62 wag L = 8; dotiu
E = |8 x loga(62) | = [8 x 5.954] = |47.63] = 47 1ia

e & U5FU Re*ct7$%, 1579 R = 94 uay L = 8; gviiu
E = |8 x loga(94) | ~ [8 x 6.555] = |52.44] = 52 1ia

uiidl Waswasudiu A6GmyVyOC (1ddiay, Manusdfinwidn uasddnusdiRunivgj
uaz L=9) us? tauTvstvassimevazflu e

NRUAIRAL
a) 42 b) 51 c) 52 d) 53 e) 58
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Q19. anngudnauduaty Widanyadinaufignaasdaidnaslugasing ey

Tudnagine

3 X uusEndunisasnu daliuunni uilsluidsinadsiutdayazausyngnlaus
Tae 12inivé

e L doflummidiuanusiuaszasussn X dadulazalvuns A dedluiniinnevisiuaing
Tuaslurs¥nifmduliadhedianei&an (log) wie L agdenanisludaniifedasdunis
wihdvsutayananinandaniWduasdsiiassiudayanigniang waigesan1s&andanann
Tiune A

a

lunssetayanisidndeainune L lldeune A agdasvinaudaulaiigadivualiarewingeil:

- w1 L dasnsd@lwadlviung A grunsaclleag leunaasiaen
- ue A siavanunsaduduleingaelwdundaune L

negavaudianaua RSA uaglsuanidlaunguagiaisayszninvdulitzausasus?y Naaa1usa
vy, fudy, 15|, wazaansifa Taaldnauatraiiu uilduanilaautansduissrnsu
dszanananistnsdaiuliaglgninua?

Tunsdlil sansludanaseag uaINNTUUIY .

NRNAAALU
A B
a) | iulealdnguashusiuasune L s aaldnauasgiudrzasune L
b) | dulaaldneguadiudrzasua L sk IaaldnaywagsIsasuadune L
o) | iulaaldneguadiudrzasuna L sk Iaaldnaywagiudruagune A
d) | wiulealdnguashusiuasune L s IaaldnuasnaIsacaasung A
e) | iulaaldnguasnsisazaauns L sk IaaTdnayuagiudruagune L
f) | viulaaldnyuasisisazuasuns L sk IaaldnaywagsIsasuagune L
g) | dulaaldneyuasiaisauzaasuia L s Tlealdnauagiudruasunea A
h) | «dulaaldnguasiaisazuaguns L sk laaldnyuasnsIsasaasune A
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Q20. :nngudnauduay Mildanyadinauignaasdaidnaslugasing ey

Tudnagine

w3 Y devigsAadamnangldimdoiaundunalndinduieaudsadaasinadua sy
anATaanse uwalwdintuiavgnWaundusnasnaluussn wazSudsnasiasldfifa
doaglundoussn Y wudu nsdasnsludosuidmuasayanelvilaldiias HTTPS winifu
Taalususaaidsniias (server certificate) 1iu lasunisidususasinayanaiaIy wasladinee
TiluSudswnasudd wnunlafiuasuzsn Y wivaanflusude: dhawaunadansing, daa
ANTuAY, wavdhadfusuy Tasadivuas1 9 Smsuunalwanduleszylidesalyd
(daunuvaIu)

e Vuuadnwdintuazsadiluinsaaglay (user-friendly) uazlavrudne

e uuadndiatuazsadfinudua lunswmauLaziingssnen

o Huualwaintudasanunsailasdunisilautayatifluduasale

o Huualwantusdasanunsazenauuna (scalable) wiasasiugndrdiuiuannle

o lufodauarluudonilazsdasgaiduidunuudfiaiafuiuanugnaauasiigariaiase e

stnIanssranluthousnuadlasens sandnannusazdaldwaaaiienfunuaie 9 uasnu
Taadawarnaansuslasasua i aanuiuassusuusduitaaasduainuiuagain
fafIuatvEY e B aundnludhaanuiiuasioiauainagadiunisaasia‘lyd:

o dain3en WalWusnstaseasoiugiudd iy
o GnGY Vs uminvasudswnas

NRNAAAL
A B
a) | &nwuindau PKI fuflwan (honeypot)
b) | & wuwindau PKI vneel VPN
c) | &mwuwiadau PKI Guualwdatulnsiaas
d) | sudieu SPF Futlwan
e) | suiiieu SPF tnaael VPN
f) vifieu SPF HuuaUwdirdulwsiaasd

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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