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1. A digital clock uses BCD encoding to represent each digit of the current time. At one point, the clock 
displays the time 09:47. The microcontroller inside reads the digits separately and converts each digit into 
its 4-bit binary-coded decimal (BCD) representation. 

äðg,a Trf,daiqjla j;auka ld,fha iEu b,lalulau ksrEmKh lsÍu i|yd BCD fla;kh Ndú;d lrhs' 
tla wjia:djl§" Trf,daiqj 09:47 fõ,dj fmkajhs' we;=<; we;s laIqø md,lh b,lalï fjk fjku 
lshjd iEu b,lalulau tys ìgq 4 binary-coded decimal (BCD) ksrEmKh njg mßj¾;kh lrhs' 
 

Which of the following correctly represents the full BCD encoding of the time 09:47? 

(Note: Each digit is encoded separately using 4-bit BCD. Format is HHMM, i.e., H1 H2 M1 M2.) 09:47 

fõ,dfõ iïmQ¾K BCD fla;kh ksjerÈj ksfhdackh lrkafka my; i|yka tAjdhska l=ulao? 
^igyk( iEu b,lalulau ìgq 4 BCD Ndú;fhka fjk fjku fla;kh lr we;' wdlD;sh HHMM 

tkï" H1 H2 M1 M2 fõ'& 
 

1) 1001 0000 0100 0111  2) 1001 0000 0111 0100 3) 0000 1001 0111 0100 

4) 0000 1001 0100 0111  5) 1001 0000 0110 1000 
 

Answer : 4) 
 

Explanation / meyeÈ,s lsÍu 
 

BCD is a method of representing decimal numbers (0–9) in binary form, where each decimal digit is 

represented by 4 binary bits. 

BCD hkq oaúuh wdldrfhka oYu ixLHd ̂ 0–9& ksrEmKh lsÍfï l%uhls" tys§ iEu oYu ixLHdxlhlau 
oaúuh ìgq 4 lska ksrEmKh flf¾' 
 

Digits / b,lalï → 0, 9, 4, 7 
 

BCD encoding (4 bits per digit) / BCD fla;kh b,lalulg ìgq 4( 
 

• 0 = 0000 

• 9 = 1001 

• 4 = 0100 

• 7 = 0111 
 

Correct BCD sequence / ksjerÈ BCD wkqms<sfj,: 0000 1001 0100 0111 

 

The final answer is Option 4 

wjidk ms<s;=r jkafka úl,amh 4 
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2. Which of the following is the SOP expression which can be obtained by the given K-map? 

§ we;s ldfkda is;shu u.ska ,nd .; yels SOP m%ldYkh my; i|yka tAjdhska l=ulao? 
 

 
 

Answer: 2) 

 

Let’s obtained an expression from the above K-map. / by; ldfkda is;shfuka m%ldYkhla ,nd .ksuq' 
 

 
 

Expression ∶ A̅ + B + D̅ 
 

Therefore, the correct answer is 2). / tneúka" ksjerÈ ms<s;=r 2) fõ' 
 

3. Consider the following features. / my; ,laIK i,ld n,kak' 
 

• File size is significantly reduced. 
f.dkq m%udKh ie,lsh hq;= f,i wvq fõ' 

• Some data is permanently removed. 
iuyr o;a; iaÓrju bj;a fõ' 

• Useful for images, audio, and video files. 
rEm" Y%jH iy oDYH f.dkq i|yd m%fhdackj;a fõ' 

 

Which file compression type matches the above features? 

by; wkqrEm ,laIK we;s f.dkq iïmSvk j¾.h l=ulao? 
 

1) Lossless compression / f.dkqfú o;a; j,g ydks fkdjk iïmsvkh' 
2) Lossy compression / f.dkqfú o;a; j,g ydks jk iïmsvkh' 
3) Hybrid compression / fouqyqï iïmSvkh' 
4) Fractal Compression / LKavl iïmSvkh' 
5) Dictionary-Based Compression / Dictionary mokï jQ iïmSvkh' 
 

Answer: 2) 

 

Review of the options / úl,am úYaf,aIKh( 
 

Option / úl,am 1) 

 

• No data is lost during compression. 
iïmSvkh w;r;=r lsisÿ o;a;hla ke;s fkdfõ' 

• The original data can be perfectly reconstructed from the compressed file. 
iïmSä; f.dkqfjka uq,a o;a; mßmQ¾K f,i m%;sks¾udKh l< yelsh' 

Examples: ZIP, PNG 

• Does not match the feature of "some data being permanently removed."  
"iuyr o;a; iaÓrju bj;a lsÍu" hk úfYaIdx.hg fkd.e,fma' 

  

1) A+B+D 
2) A̅+B+D̅ 
3) A+B 
4) A+B̅+D̅ 
5) A+D̅ 

RAVINDU BANDARANAYAKE 
 

#ictfromabc -2- 



 

 
 

Option / úl,am 2) 

 

• Some data is permanently removed to reduce file size. 
f.dkq m%udKh wvq lsÍu i|yd iuyr o;a; iaÓrju bj;a lrkq ,efí' 

• The exact original file cannot be fully restored. 
ksYaÑ; uq,a f.dkqj iïmQ¾Kfhkau m%;sidOkh l< fkdyel' 

• Commonly used for images, audio, and video files. 
rEm" Y%jH iy oDYH f.dkq i|yd nyq,j Ndú;d fõ' 

Examples: JPEG (images), MP3 (audio), MP4 (video). 

• This option matches all the features described in the question. 
fuu úl,amh m%Yakfha úia;r lr we;s ish¨u úfYaIdx. iuÕ .e,fma' 

 

Option / úl,am 3) 

 

• A combination of both lossy and lossless methods. 
f.dkqfú o;a; j,g ydks fkdjk iy f.dkqfú o;a; j,g ydks jk l%u foflysu ixfhdackhls' 

Used in certain complex algorithms but not a typical compression type associated directly with the 

features mentioned. 
we;eï ixlS¾K we,af.dß;uj, Ndú;d fõ" kuq;a i|yka lr we;s úfYaIdx. iuÕ iDcqju iïnkaO 
jk idudkH iïmSvk j¾.hla fkdfõ' 

• Does not fully match the given features. 
,nd § we;s úfYaIdx. iuÕ iïmQ¾Kfhkau fkd.e,fma' 

 

Option / úl,am 4) 

 

• A specialized form of lossy compression using mathematical fractals. 
.Ks;uh LKavl Ndú;d lrk o;a; j,g ydks jk iïmSvkfha úfYaIs; wdldrhls' 

• Mostly theoretical or used in specific advanced image formats. 
fndfyda úg kHdhd;aul fyda úfYaIs; Wiia rEm wdlD;sj, Ndú;d fõ' 

• Not commonly associated with general use cases for images, audio, or video. 
rEm" Y%jH fyda ùäfhda i|yd idudkH Ndú; wjia:d iuÕ nyq,j iïnkaO fkdfõ' 

 

Option / úl,am 5) 

 

• A type of lossless compression that uses a dictionary of common strings for encoding. 

fla;kh i|yd fmdÿ strings dictionary tlla Ndú;d lrk ydks fkdjk iïmSvk j¾.hls' 

• Used in formats like ZIP and LZW. 

ZIP iy LZW jeks wdlD;sj, Ndú;d fõ' 

• Does not match the feature of data being permanently removed. 
o;a; iaÓrju bj;a lsÍfï úfYaIdx.hg fkd.e,fma' 
 

So, the correct answer is 2). 

tneúka" ksjeros ms<s;=r jkqfha 2) hs' 
 

It is the only type of compression where some data is permanently removed to achieve a smaller file size, 

making it suitable for media files like images, audio, and video. 
rEm" Y%jH iy oDYH jeks udOH f.dkq i|yd iqÿiq jk mßÈ l=vd f.dkq m%udKhla ,nd .ekSu i|yd 
iuyr o;a; iaÓrju bj;a lrk tlu iïmSvk j¾.h 
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4. What is the cardinality and degree of the following Customer-Order relationship? 

my; i|yka mdßfNda.sl-weKjqï iïnkaO;djfha .Kksh;djh iy uÜgu l=ulao? 
 

CustomerID Name 

101 Akon 

102 Bkon 

103 Ckon 
 

OrderID OrderDate Amount (Rs) CustomerID 

201 2025-01-10 2500.00 101 

202 2025-01-12 300.00 101 

203 2025-01-11 150.00 102 

204 2025-01-15 2000.00 103 

205 2025-01-13 400.00 103 
 

1) 1:M, 3 2) 1:M, 2 3) M:N, 3 4) M:N, 2 5) 1:1, 2 
 

Answer : 2) 

 

Explanation / meyeÈ,s lsÍu 
 

The correct answer is 2) 1:M, 2. 

ksjerÈ ms<s;=r jkafka 2) 1:M, 2 fõ' 
 

In the given relationship, each Customer can have multiple Orders (e.g., CustomerID 101 has two orders: 

201 and 202), which represents a 1:M (One-to-Many) relationship. The degree of a relationship is 

determined by the number of entities involved. Here, the relationship involves two entities: Customer and 

Order, making the degree 2. The cardinality is 1:M, and the degree is 2. 

,nd § we;s iïnkaO;djfha §" iEu mdßfNda.slfhl=gu nyq weKjqï ;sìh yelsh ^Wod( CustomerID 

101 ys weKjqï folla we;( 201 iy 202& th 1:M (One-to-Many) iïnkaO;djhla ksfhdackh lrhs' 
iïnkaO;djhl uÜgu ;SrKh jkafka iïnkaO jk N+;d¾; .Kk wkqj h' fuys§" iïnkaO;djhg 
N+;d¾; folla we;=<;a fõ( mdßfNda.slhd iy weKjqu" uÜgu 2 njg m;a lrhs' .Kksh;djh 1:M 

jk w;r uÜgu 2 fõ' 
 

5. Consider the following Python program. 
my; mhs;ka fla;h i,ld n,kak 
 

def order_summary(item, quantity=1, price=100): 
print(f"{quantity} units of {item} cost {quantity * price}.") 

order_summary("Laptop", price=500) 
 

Which of the following is the output of this program? 

fuu jevigyfka m%;sodkh my; i|yka tAjdhska l=ula o? 
 

1) 1 units of Laptop cost 100. 
2) 1 units of Laptop cost 500. 
3) 1 units of Laptop cost 1000. 
4) 500 units of Laptop cost 500. 
5) 1 units of Laptop cost Unknown. 
 
Answer : 2) 
 

The function order_summary(item, quantity=1, price=100) has two default arguments: 

order_summary(item, quantity=1, price=100) Y%s;hg fmrksñ ;¾l folla we;( 
 

• quantity defaults to 1 if not provided / imhd fkdue;s kï m%udKh fmrksñ 1 fõ' 
• price defaults to 100 if not provided / imhd fkdue;s kï ñ, fmrksñ 1 fõ' 
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In the order_summary("Laptop", price=500) call: 

order_summary("Laptop", price=500) weu;su( 
 

• The item parameter is set to "Laptop" / item mrdñ;sh "Laptop" f,i ilid we;' 
• The price parameter is overridden to 500 / price mrdñ;sh 500 f,i m%;sia:dmkh lr we;. 

• Since quantity is not explicitly provided, it retains its default value of 1. 

quantity meyeÈ,sj imhd fkdue;s neúka" th tys fmrksñ w.h 1 r|jd .kS' 
 

The function calculates quantity * price which is 1 * 500 = 500. 

Y%s;h quantity * price .Kkh lrhs" th 1 * 500 = 500 fõ' 
 

It prints: "1 units of Laptop cost 500." 

th "1 units of Laptop cost 500." uqøKh lrhs' 
 

Correct Answer / ksjerÈ ms<s;=r : 2) 
 

6. What is the most popular development model of the following system development models? 

my; ioyka f;dr;=re moaO;s ixj¾Ok wdlD;s j,ska b;du;a ckm%sh ixj¾Ok wdlD;sh l=ula o? 
 

1) Spiral model / i¾ms,dldr wdlD;sh 
2) Object Oriented model / jia;= keUqre wdlD;sh 
3) Waterfall model / Èhwe<s wdlD;sh 
4) Incremental Development model / j¾Okd;aul ixj¾Ok wdlD;sh 
5) Rapid Development model / YS>% fhÿï ixj¾Ok wdlD;sh 
 

Answer: 3) 

 

Explanation for each option 
tla tla úl,amh i|yd meyeÈ,s lsÍu 
 
1) Spiral model 

A risk-driven process model that combines elements of both iterative and waterfall models. It's used 

for large, complex projects but isn't as widely adopted as other models due to its complexity and cost. 
mqkrdj¾;k iy Èhwe,s wdlD;s foflysu uQ,øjH tAldnoaO lrk wjodkï u; mokï jQ l%shdj,s 
wdlD;shls' th úYd," ixlS¾K jHdmD;s i|yd Ndú;d lrk kuq;a tys ixlS¾K;ajh iy msßjeh 
fya;=fjka wfkl=;a udÈ,s ;rï mq¿,a f,i Ndú;d fkdfõ' 
 
2) Object Oriented model 

Refers to a programming paradigm rather than a development model. While object-oriented design 

is extremely popular in programming, it doesn't refer to a specific system development model. 
ixj¾Ok wdlD;shlg jvd l%uf,aLk wdo¾Yhg fhduq lrhs' jia;=-keUqre ks¾udKh l%uf,aLkfha§ 
w;sYhska ckm%sh jqjo" th úfYaIs; moaO;s ixj¾Ok wdlD;shlg fhduq fkdfõ' 
 
3) Waterfall model 

A linear sequential development approach, where progress flows downwards through phases like a 

waterfall. It is one of the earliest and most widely known development models. Despite some limitations, 

it remains popular due to its simplicity and structured approach. 
Èh we,a,la jeks wÈhr yryd m%.;sh my<g .,d hk fraÇh wkql%ñl ixj¾Ok m%fõYhls' 
th merKs;u iy jvd;a mq¿,a f,i okakd ixj¾Ok wdlD;sj,ska tlls' iuyr iSudjka ;sìh§;a" tys 
ir, nj iy jHqyd;aul m%fõYh fya;=fjka th ckm%shj mj;S' 
 
4) Incremental Development model 

A model where the system is developed and delivered in small, functional segments. It's gaining popularity, 

especially in Agile methodologies, but historically it hasn't been as dominant as the waterfall model. 
moaO;sh l=vd" l%shdldÍ fldgia j,ska ixj¾Okh lr fnod yßk ,o wdlD;shls' th ckm%sh fjñka 
mj;S" úfYaIfhka Agile l%ufõoj," kuq;a ft;sydislj th Èhwe,s wdlD;sh ;rï m%uqL ù ke;' 
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5) Rapid Development model 

Focuses on quick development and iteration, often through the use of prototypes. Models like Rapid 

Application Development (RAD) are becoming more popular with the rise of Agile methodologies. 
fndfyda úg uQ,dlD;s Ndú;fhka blauka ixj¾Okh iy mqkrdj¾;kh flfrys wjOdkh fhduq lrhs' 
fõ.j;a fhÿï ixj¾Okh (RAD) jeks wdlD;s Agile l%ufõoj, ke.Su;a iuÕ jvd;a ckm%sh fjñka 
mj;S' 
 

While modern development trends are moving towards more iterative and incremental approaches like 

Agile, the Waterfall model remains historically the most popular and widely used development model. 

kùk ixj¾Ok m%jK;d Agile jeks jvd;a mqkrdj¾;k iy j¾Ol m%fõYhka lrd .uka lrk w;r" 
Èh we,a, wdlD;sh ft;sydisl jYfhka jvd;au ckm%sh iy nyq,j Ndú;d jk ixj¾Ok wdlD;sh f,i 
mj;S' 
 

7. There are three main types of arrays in PHP. The types of those arrays that are given below are 

………………. respectively, 

PHP ys m%Odk wdrd j¾. ;=kla we;' my; § we;s wdrdjka ms,sfj,ska ''''''''''''''''''''''' fõ 
 

$arr1 = array("apple", "banana", "cherry"); 
$arr2 = array("name" => "John", "age" => 30, "city" => "New York"); 
$arr3 = array( 

array("apple", "banana", "cherry"), 
array("John", "Doe"), 
array("age" => 30, "city" => "New York") 

 

); 
 

1) IndexedArrays, MultiDimensionalArrays, AssociatedArrays 

2) IndexedArrays, AssociatedArrays, MultidimensionalArrays 

3) AssociatedArrays, IndexedArrays, MultiDimensionalArrays 

4) AssociatedArrays, MultiDimensionalArrays, IndexedArrays 

5) MultiDimensionalArrays, IndexedArrays, AssociatedArrays 

 

Answer : 2 ) 

 

In PHP, arrays can be categorized into three types: Indexed Arrays, Associative Arrays, and 

Multidimensional Arrays. 

PHP ys" wrd j¾. ;=klg j¾. l< yel( tAjd iQÑ.; wrd" wdY%s; wrd iy nyqudk wrd fõ' 
 

Indexed Arrays 

Indexed arrays are the simplest form of arrays where each element is accessed using a numerical index. 

The indices start at 0. 

iQÑ.; wrd (Indexed arrays) hkq ixLHd;aul o¾Yl Ndú;fhka tla tla uQ,dx. fj; m%fõY jk wrd 
j, ir,u wdldrhhs' o¾Yl 0 ka wdrïN fõ' 
 

ex: 

$fruits = array("Apple", "Banana", "Cherry");  
echo $fruits[0]; // Outputs: Apple 
echo $fruits[1]; // Outputs: Banana 
echo $fruits[2]; // Outputs: Cherry 
 

Associative Arrays 

Associative arrays use named keys that you assign to them. This allows for more descriptive data storage. 

wdY%s; wrd (Associative arrays) j,§ tAjdg mjrk kï lrk ,o h;=re Ndú;d lrhs' fuh jvd;a 
úia;rd;aul o;a; .nvd lsÍug bv i,ihs' 
ex: 

$person = array("first_name" => "John", "last_name" => "Doe", "age" => 30); 
echo $person["first_name"]; // Outputs: John 
echo $person["last_name"];  // Outputs: Doe  
echo $person["age"];        // Outputs: 30 
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Multidimensional Arrays 

Multidimensional arrays are arrays that contain other arrays. These can be thought of as arrays of arrays 

and are useful for representing more complex data structures. 

nyqudk wrd (Multidimensional arrays) hkq fjk;a wrdjka wvx.= wrdjls' fïjd arrays of arrays f,i 
ie,lsh yels w;r jvd;a ixlS¾K o;a; jHqyhka ksfhdackh lsÍug m%fhdackj;a fõ' 
 

ex: 

$matrix = array( 
array(1, 2, 3), 
array(4, 5, 6), 
array(7, 8, 9) 

 

); 
echo $matrix[0][0]; // Outputs: 1 
echo $matrix[1][2]; // Outputs: 6  
echo $matrix[2][1]; // Outputs: 8 
 

Therefore, for the given PHP code, the correct answer is 2). 

tneúka" ,nd § we;s PHP fla;h i|yd" ksjerÈ ms<s;=r 2) fõ' 
 

8. Which HTML tag from following does not require an end tag? 

my; oelafjk l=uk HTML Wiq,khg wjika Wiq,khla wjYH fkdfõo? 
 

1) <font> 2) <title> 3) <ol> 4) <br> 5) <b> 

 

Answer : 4 ) 

 

This question asks which HTML tag does not require an end tag. In HTML, most tags have opening and 

closing tags, but some are self-closing or void elements, meaning they do not require a separate closing 

tag. 

fuu m%Yakh wikafka l=uk HTML Wiq,kho wjika Wiq,khla wjYH fkdjk njhs' HTML ys" fndfyda 
Wiq,k j,g újD; iy jid oeófï Wiq,khla we;" kuq;a iuyrla iajhx-jid oeófï fyda ysia uQ,dx. 
fõ" tkï tAjdg fjku jid oeófï Wiq,khla wjYH fkdfõ' 
 
Option / úl,am 1) 

<font> requires an end tag (</font>) to define the end of the font style. 
<font> wl=re ú,difha wjidkh w¾: oelaùug wjika Wiq,khla (</font>) wjYH fõ' 
 
Option / úl,am 2) 

<title> requires an end tag (</title>) to indicate the title of the document. 
<title> f,aLkfha ud;Dldj oelaùug wjika Wiq,khla (</title>) wjYH fõ' 
 
Option / úl,am 3) 

<ol> requires an end tag (</ol>) to close an ordered list. 
<ol> wkqms<sfj<la iys; ,ehsia;=jla jeiSug wjika Wiq,khla (</ol>) wjYH fõ' 
 
Option / úl,am 4) 

<br> is a line break tag and does not require a closing tag because it is a void element. 
<br>hkq f¾Ld ì£fï Wiq,khla jk w;r th ysia uQ,dx.hla neúka jid oeófï Wiq,khla wjYH 
fkdfõ' 
 
Option / úl,am 5) 

<b> requires an end tag (</b>) to stop bold formatting. 
<b> ;o yev;, .ekaùu keje;aùug wjika Wiq,khla (</b>) wjYH fõ' 
 
So, the correct answer is Option 4, as <br> does not require an end tag. 

fï wkqj" ksjerÈ ms<s;=r jkafka úl,am 4 jk w;r" <br> wjika Wiq,khla wjYH fkdjk neúks' 
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9. What are the core tasks are carried out in data management? 

o;a; l<uKdlrKfhaÈ isÿjk jeo.;a ld¾hhka jkafka? 
 

1) Data validation / o;a; j,x.=lrKh' 
2) Storing data / o;a; .nvd lsÍu' 
3) Protecting processed data / ieliQ o;a; wdrlaId lsÍu' 
4) User Access / mßYS,lhdg m%fõY myiqlï iemhSu' 
5) All of the above / by; ish,a,u' 
 

Answer: 5) 

 

Explanation of each option / tla tla úl,amh meyeÈ,s lsÍu( 
 
1) Data validation / o;a; j,x.=lrKh: 

Ensuring that the data collected or entered is accurate, complete, and consistent. 
tl;= lrk ,o fyda we;=<;a l< o;a; ksjerÈ" iïmQ¾K iy ia:djr nj iy;sl lsÍu' 

 
2) Storing data / o;a; .nvdlsÍu: 

Organizing and storing data in a structured manner, typically within databases or data warehouses, 

for easy retrieval and analysis. 
o;a; iuqodhka fyda o;a; .nvd ;=<" myiqfjka ,nd .ekSu iy úYaf,aIKh i|yd jHqy.; 
wdldrfhka o;a; ixúOdkh lsÍu iy .nvd lsÍu 

 
3) Protecting processed data / ieliQ o;a; wdrlaId lsÍu: 

Implementing measures to safeguard data against unauthorized access, alteration, or loss, often 

through encryption, access controls, and backup systems. 
fndfyda úg .=ma; fla;kh" m%fõY md,k iy Wmia: moaO;s yryd wkjir m%fõY" fjkia lsÍï 
fyda ke;sùï j,g tfrysj o;a; wdrlaId lsÍug mshjr l%shd;aul lsÍu' 

 
4) User access / mßYS,lhdg m%fõY myiqlï iemhSu: 

Managing permissions and controlling who has access to specific data based on their role or level of 

authorization, to maintain data security and privacy. 
o;a; wdrlaIdj iy fm!oa.,sl;ajh mj;ajd .ekSu i|yd wjir l<ukdlrKh iy Tjqkaf.a 
ld¾hNdrh fyda wjir uÜgu u; mokïj ksYaÑ; o;a;j,g m%fõYh we;s wh md,kh lsÍu' 

 
So, the correct answer would be: 5) All above. 

tneúka" ksjerÈ ms<s;=r jkqfha( 5) by; ish,a, h' 
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10. National Internet Service Provider (ISP) networks are connected to one another by private switching 

network is called, 

cd;sl wka;¾cd, fiajd imhkakdf.a (ISP) cd, mqoa.,sl udrelsÍfï cd,hla f,iska tlsfkl iïnkaO 
lr we;af;a" 
 

1) Peering Points 

2) Network Access Points / cd, m%fõY ia:dk 
3) National ISP / cd;sl ISP 

4) Data Centers / o;a; uOHia:dk 
5) None of the above / by; lsisjla fkdfõ 
 

Answer: 1) 

 

Explanation of each option / tla tla úl,amh meyeÈ,s lsÍu 
 
1) Peering Points 

Peering points are locations where different Internet Service Providers (ISPs) connect and exchange 

traffic directly with each other. This direct connection allows for the efficient and cost-effective 

transfer of data without having to pass through a third-party network. Peering can happen in both 

private and public settings. In a private setting, two ISPs set up a direct link between their networks, 

which is known as a private peering point. This option accurately describes the private switching 

network that connects national ISP networks. 

Peering points hkq úúO wka;¾cd, fiajd imhkakka (ISPs) tlsfkld iuÕ iDcqju iïnkaO ù 
.ukd.ukh yqjudre lrk ia:dk fõ' fuu iDcq iïnkaO;djh f;jk md¾Yùh cd,hla yryd 
.uka lsÍulska f;drj o;a; ld¾hlaIuj iy ,dNodhS f,i udre lsÍug bv i,ihs' mqoa.,sl iy 
fmdÿ ieliqï foflysu mSßx isÿ úh yel' mqoa.,sl ieliqul§" wka;¾cd, fiajd imhkakka 
fofofkl= Tjqkaf.a cd, w;r iDcq iïnkaOhla ilihs" th mqoa.,sl mSßx fmdhskaÜ tlla f,i 
ye¢kafõ' fuu úl,amh cd;sl ^ISP& cd, iïnkaO lrk mqoa.,sl udre lsÍfï cd,h ksjerÈj 
úia;r lrhs' 
 
2) Network Access Points (NAPs) / cd, m%fõY ia:dk (NAPs) 

Network Access Points are major public interconnection points where multiple ISPs come together to 

exchange traffic. They were crucial in the early days of the Internet to facilitate inter-ISP connectivity. 

NAPs are typically more public and open compared to private peering points, and they serve as a hub for 

traffic exchange among many ISPs. While NAPs are important for network connectivity, they do not 

specifically describe the private switching networks used for direct ISP connections. 
cd, m%fõY ia:dk hkq .ukd.ukh yqjudre lr .ekSu i|yd nyq wka;¾cd, fiajd imhkakka 
tl;= jk m%Odk fmdÿ wka;¾ iïnkaO;d ia:dk fõ' inter-ISP iïnkaO;dj myiq lsÍu i|yd 
wka;¾cd,fha uq,a Èkj, tAjd ;SrKd;aul úh' mqoa.,sl iudkd;au;d ia:dk yd ii|k úg NAP 
idudkHfhka jvd;a fmdÿ iy újD; jk w;r tAjd fndfyda ISPs w;r .ukd.uk yqjudrej i|yd 
flakaøia:dkhla f,i fiajh lrhs' NAPs cd, iïnkaO;dj i|yd jeo.;a jk w;r" tAjd iDcq ISP 
iïnkaO;d i|yd Ndú;d lrk mqoa.,sl udre lsÍfï cd, ksYaÑ;j úia;r fkdlrhs' 
 
3) National ISP / cd;sl ISP 

A National ISP provides Internet services across a large geographical area, often the entire country. 

National ISPs may own extensive infrastructure and connect to other ISPs at various points, including 

both public NAPs and private peering points. However, a National ISP itself is not a private switching 

network; rather, it is an entity that uses these networks. 

cd;sl ISP úYd, N+f.da,Sh marfoaYhla yryd wka;¾cd, fiajd imhhs" fndfyda úg uq¿ rgu' cd;sl 
wka;¾cd, fiajd imhkakka yg mq¿,a há;, myiqlï ysñ úh yels w;r fmdÿ NAP iy mqoa.,sl 
iudkd;au;d ia:dk hk folu we;=¿j úúO ia:dkj, fjk;a ISP fj; iïnkaO úh yel' flfia 
fj;;a" cd;sl ISP hkq mqoa.,sl udre lsÍfï cd,hla fkdfõ. tA fjkqjg" th fuu cd, Ndú;d 
lrk wdh;khls' 
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4) Data Centers / o;a; uOHia:dk 

Data centers are facilities that house computer systems and associated components, such as 

telecommunications and storage systems. They provide the physical infrastructure for hosting servers, 

storing data, and running applications. While data centers are essential for various Internet services 

and can host interconnection points, they are not specifically the private switching networks that 

connect ISPs. 
o;a; uOHia:dk hkq úÿ,s ixfoaY iy .nvd moaO;s jeks mß.Kl moaO;s iy tA wdY%s; Wmdx. 
;ekam;a lr we;s myiqlï fõ' Tjqka i;aldrl fiajdodhlhka" o;a; .nvd lsÍu iy fhÿï Odjkh 
i|yd fN!;sl há;, myiqlï imhhs' úúO wka;¾cd, fiajd i|yd o;a; uOHia:dk w;HjYH 
jk w;r wka;¾ iïnkaO;d ,laIHj,g i;aldrl;ajh iemhsh yels w;r" tAjd úfYaIfhkau ISPs 
iïnkaO lrk mqoa.,sl udreùï cd,hka fkdfõ' 
 
5) None of the Above / by; lsisjla fkdfõ 

This option would imply that none of the given choices accurately describe the private switching 

network connecting national ISP networks. However, as explained, the correct term is "Peering 

Points". 

fuu úl,amfhka weÕfjkafka ,nd § we;s f;aÍï lsisjla cd;sl ISP cd, iïnkaO lrk mqoa.,sl 
udre lsÍfï cd,h ksjerÈj úia;r fkdlrk njhs' flfia fj;;a" meyeÈ,s lr we;s mßÈ" ksjerÈ 
fhÿu "Peering Points" fõ' 
The correct answer is 1) Peering Points, as they refer to the private switching networks where national 

ISP networks interconnect directly to exchange traffic efficiently. This direct interconnection 

improves performance and reduces the cost of data transfer between different ISPs. 

ksjerÈ ms<s;=r jkafka 1) Peering Points Tjqka cd;sl ISP cd, ld¾hlaIuj .ukd.ukh yqjudre lr 
.ekSu i|yd iDcqju wka;¾ iïnkaê; mqoa.,sl udre lsÍfï cd, fj; fhduq lrhs' fuu iDcq wka;¾ 
iïnkaO;djh ld¾h idOkh jeä ÈhqKq lrk w;r úúO ISPs w;r o;a; yqjudre lsÍfï msßjeh 
wvq lrhs' 
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1. (a) Consider the following optimized version of the Bubble Sort algorithm: 

my; oelafjk mßmQ¾K lrk ,o nn,a fidaÜ we,af.dß;ufha mhs;ka fla;h i,ld n,kak( 
 

def bubble_sort_modified(data): 
    n = len(data) 
    for i in range(n): 
        is_sorted = True 
        for j in range(0, n - i - 1): 
            if data[j] > data[j + 1]: 
                data[j], data[j + 1] = data[j + 1], data[j] 
                is_sorted = False 
        if is_sorted: 
            break 
    return data 
 
nums = [1, 2, 5, 4, 8] 
result = bubble_sort_modified(nums) 
 

i. In the first pass of the inner loop (when i=0), how many comparisons will be made if the input list has 5 

elements? 
wdodk ,ehsia;=fõ whs;u 5 la we;s úg" wNHka;r Æmfha m<uq jgfha§ ^tkï i}0 jk úg& ixikaokh 
lsÍï lShla isÿ fõo? 
 
4 
 

ii. Explain the mathematical reason behind using n - i - 1 in the inner range() instead of just n - 1. What 

is the benefit of this? 

wNHka;r range() tl ;=< n - 1 fjkqjg n - i - 1 Ndú;d lsÍu msgqmi we;s .Ks;uh fya;=j meyeÈ,s 
lrkak' fuys jdish l=ulao? 
 

In Bubble Sort, after each pass i, the i-th largest element is guaranteed to be at its correct final position at 

the end of the list. Therefore, we don't need to check the last i elements in subsequent passes. This reduces 

the number of comparisons, improving efficiency. 
nn,a fidaÜ j,§" iEu jghlgu ^i& miqj" ,ehsia;=fõ we;s úYd,;u w.hka ,ehsia;=fõ w.g iaÓrju 
.uka lrhs' tuksid" B<Õ jg j,§ wjidkfha we;s tu whs;u kej; mÍlaId lsÍu wjYH fkdfõ' 
fuh ixikaokh lsÍï .Kk wvq lr ld¾hlaIu;dj jeä lrhs' 
 

iii. If the input list is [1, 2, 3, 4, 5], how many times will the outer loop run before the function returns 

the result? Justify your answer using the code. 
wdodk ,ehsia;=j [1, 2, 3, 4, 5] kï" Y%s;h m%;sM,h ,nd §ug fmr ndysr Æmh jdr lShla 
l%shd;aul fõo? fla;h weiqßka Tfí ms<s;=r idOdrŒlrKh lrkak' 
 

The outer loop will run once (one full pass of the inner loop). 
ndysr Æmh tla jrla muKla l%shd;aul fõ' 
 
Reason: Since the list is already sorted, the if data[j] > data[j + 1] condition is never met, so is_sorted 
remains True. The if is_sorted: break statement then terminates the outer loop immediately. 

fya;=j( ,ehsia;=j oekgu;a ilia lr we;s neúka if data[j] > data[j + 1] fldkafoaish lsisúfgl;a 
imqrd,kafka ke;' túg is_sorted úp,Hh True f,iu mj;S' if is_sorted( break úOdkh uÕska ndysr 
Æmh jydu kj;ajkq ,nhs' 
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(b) A sports club has a list of players and their scores stored as tuples: 

l%Svd iudchl l%Svlhska iy Tjqka ,nd.;a ,l=Kq tuples f,i ,ehsia;=jl .nvd lr we;( 
 
players = [("Amal", 45), ("Nimal", 78), ("Bimal", 62), ("Kamal", 78)] 
 
Write a Python function named sort_players(player_data) that uses the Bubble Sort logic to sort 

this list in descending order (highest score first) based on the scores. If two players have the same score, 
their original relative order should remain unchanged (Stable Sort). Do not use the built-in .sort() or 

sorted() functions. 
,l=Kq u; mokïj fuu ,ehsia;=j wjfrdayK ms<sfj,g ^jeäu ,l=Kq m<uqj tk fia& ilia lsÍu 
i|yd nn,a fidaÜ ^Bubble Sort& ;¾lh Ndú;d lrñka sort_players(player_data) kñka mhs;ka Y%s;hla 
,shkak' l%Svlhska fofofkl=g iudk ,l=Kq ;sfí kï" Tjqkaf.a uq,a wkqms<sfj, fjkia fkdúh hq;=h 
^Stable Sort&' mhs;ka ys we;s .sort() fyda sorted() Y%s; Ndú;d fkdlrkak' 
 

def sort_players(player_data): 
    n = len(player_data) 
    # Outer loop for each pass 
    for i in range(n): 
        # Inner loop for comparisons 
        for j in range(0, n - i - 1): 
            # Compare the scores (index 1 of the tuple) 
            # Use '<' for descending order 
            if player_data[j][1] < player_data[j+1][1]: 
                # Swap the entire tuples 
                player_data[j], player_data[j+1] = player_data[j+1], 
player_data[j] 
     
    return player_data 
 
# Example usage 
# players = [("Amal", 45), ("Nimal", 78), ("Bimal", 62), ("Kamal", 78)] 
# print(sort_players(players)) 

RAVINDU BANDARANAYAKE 
 

#ictfromabc -12- 


