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Ravindu Bandaranayake

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.

88038 RoeEinds DTS mEed a® PRSI Hotwgnn B3 eeem BCD eomn o8 OG.
O GOLDOWE, ROeEIE® 09:47 e8P coS0B. GIney i BRE SRHD PERDHDS O OB
Bwd) 0@ geSnes® 8 dQ 4 binary-coded decimal (BCD) 0tegne 200 o30boean oOG.

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., Hl H2 M1 M2.) 09:47
ed@ed «8gben BCD ecomn 5HO0ED Sewitan woses com aees ks e ?
(00men: 0@ 9RESHRS® 39 4 BCD @8nens 0 6050 cuman o0 &im. ;mmade HHMM
o8, H1 H2 M1 M2 8.

1) 1001 0000 0100 0111 2) 1001 0000 0111 0100 3) 0000 1001 0111 0100
4) 0000 1001 01000111 5) 1001 0000 0110 1000

Answer : 4)
Explanation / ste€@ S53®

BCD is a method of representing decimal numbers (0—9) in binary form, where each decimal digit is
represented by 4 binary bits.

BCD w&) €800 emoens’ e®® 0@23) (0-9) Hoiemnn 5368 pRnd, OBE @ 600 BoB)wRes®
£oRn A9 4 B BHoremn ewmebd.

Digits / geeso® — 0,9,4,7

BCD encoding (4 bits per digit) / BCD esdoon gesinend 9 4:
0 =0000

9=1001

4=0100
7=0111

Correct BCD sequence / 0t0€ BCD aadg€e®@: 0000 1001 0100 0111

The final answer is Option 4
go0)® BENC dFes Swmen 4
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2. Which of the following is the SOP expression which can be obtained by the given K-map?
E gid mem B850 968 e @ &S SOP ammean oo oeHms ks nosse?

AB
D 00 01 11 10 1) A+B+D
2) A+B+D
O I I 3) A+B
1 1 1 1 0 4) A+B+D
5) A+D
Answer: 2)

Let’s obtained an expression from the above K-map. / g®o mee) 850e@s gmnsns @) ©5E.

BOO or 11 10
o [
1NV

A

Expression: A+ B+ D

D

w]

>
=

Therefore, the correct answer is 2). / &9, HOtO€ 8o 2) @B.

3. Consider the following features. / e®® EEegn ©ED VES.

e File size is significantly reduced.
e OB BIEBE VY e &f ©d.

e Some data is permanently removed.
00®0 efy SO0OR @O 8.

e Useful for images, audio, and video files.
O, KOS B IGS 6MWY) HEH) LIS 68S.

Which file compression type matches the above features?
9D gHo e G5 ey HEBRs dLO® Npde?

1) Lossless compression/ e®®ed oo DD @8 eds ©SSRNE.
2) Lossy compression / e)®)ed oo D@2 ®)5 05 «888aw.

3) Hybrid compression / e@588 ©888®.

4) Fractal Compression / @290n ©888sc.

5) Dictionary-Based Compression / Dictionary ©e»® § ©880e.

Answer: 2)
Review of the options / SwEde duie@®Encs:
Option / 8m@® 1)

e No data is lost during compression.
o8BRDK GHON0 HRe SRS ond emed.

e The original data can be perfectly reconstructed from the compressed file.
0888 eWxeds §F e oluben cpn SHSLDIML BE HIB®.
Examples: ZIP, PNG

e Does not match the feature of "some data being permanently removed."
"0@®0 ey S0P 9oy H3R" v® SeE®BHD EHMEHIRES.
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Option / Sm@e 2)

e Some data is permanently removed to reduce file size.
em) eOIr g8 538 oem H0 ey SO0 @O WoOE) EIeR.

e The exact original file cannot be fully restored.
50D B e@HD HPSLICHESR LBHONND WE GMTE.

e Commonly used for images, audio, and video files.
O, BB BN £ANOS 6 HOEH) DHRD ®ITD) 68.
Examples: JPEG (images), MP3 (audio), MP4 (video).

e This option matches all the features described in the question.
c0® FwEen oEmed B8O WO &S BEP eu®e®m O WIRes.

Option / 8»@e 3)

e A combination of both lossy and lossless methods.
emIeEd exm DRD M5 DN 6 6MINED eHm DD M5 O® PO CECWHD ©eRISHHS.
Used in certain complex algorithms but not a typical compression type associated directly with the
features mentioned.
on® ©oBHE GrSe@ONHOOER DS 68, HYS BEHS WO IS Be@Ee® P HIjOR HBRSD
Do ORPMB 8BS0 BLMKE emed.

e Does not fully match the given features.
e & i Tedi@r® 00 HPSLIERSD eMGDIREES.

Option / @ 4)

e A specialized form of lossy compression using mathematical fractals.
OHDO® DAL DO DWOD T ORD MS O EBAMeE BeEBm EHMORE.

e Mostly theoretical or used in specific advanced image formats.
e@e®n) 80 aSOD 68 SeciBm cos O HMmISOR WO 6O.

e Not commonly associated with general use cases for images, audio, or video.
O, 03 e ORen oeH P93 MED GOS0 6P ANED HEVSR emed.

Option / 8m@e 5)

e A type of lossless compression that uses a dictionary of common strings for encoding.
eomn OEm eg strings dictionary O @8 DO ®)5 ed» 6ESRS OLGWE.

e Used in formats like ZIP and LZW.
ZIP o LZW &5 &Hwadde o) 8.

e Does not match the feature of data being permanently removed.
e 85000 908 H3e® SesiEr®rd EMDIRES.

So, the correct answer is 2).
OO, HOOE BENO Oyedd 2) &.

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.

O, 9O O® s O DB XY OE GEH O ©OE N MY SRKE ER) BB ©E )
0000 ey S05000 @O WoO® O HEBRm DLG®
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4. What is the cardinality and degree of the following Customer-Order relationship?
ooy 6eHs ©)0caIBD-6iINgd HBASMOEE GIMBHLMO® 0 IR ndie?

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

Explanation / ste€@ 853@

The correct answer is 2) 1:M, 2.
SHOOE BEno e 2) 1:M, 2 8.

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.

M & 15 oPSMOeE €, i@ ©)0emiBnmernnO® Ay aINY® HI® ®iBw () CustomerlD
101 & g2vg® eews gro: 201 ®® 202) &x» 1:M (One-to-Many) &88ondns Hewisene DOG.
6O8ASVMORD BT HOI® Oses; EBISD Om HIMLD G GO ©. 6OHE, HBASIMORD
oMb el IREs 68: &) cxBn® 0 GIENED, IO 2 D &8 VOB, ®WBHoMO® 1:M
0® gmd ®JO® 2 8.

5. Consider the following Python program.
ooy oG0S e HED EI™

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?
cR® BEOMES £HI® B 0eHs SRS 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) Gowd 058 nbw ecw orrm:

e quantity defaults to 1 if not provided / @ew) eon®id »H® @G 62058 1 8.
e price defaults to 100 if not provided / ®em) eon®id o8 g 6058 1 €.
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In the order_summary ("Laptop", price=500) call:
order_summary("Laptop", price=500) g@5e:

e The item parameter is set to "Laptop" / item 088w "Laptop" eee ©we) &ro.
e The price parameter is overridden to 500 / price ®0@8w 500 eee SHSMBN®G DO &Lo.
e Since quantity is not explicitly provided, it retains its default value of 1.

quantity etegEd 0w emMId DS, O 8 058 gmn 1 Oed) 5.

The function calculates quantity * price whichis 1 * 500 = 500.
@ow quantity * price ®gm®e DOB, & 1 * 500 = 500 8.

It prints: "1 units of Laptop cost 500."
®w "1 units of Laptop cost 500." @cene DOG.

Py

Correct Answer / 8t0€ 80 : 2)

6. What is the most popular development model of the following system development models?
OHD OO eMOROT SERD LR Hwad DTS 9D SHS® HOLN MWIdn S €?

1) Spiral model / 2b8@EMNO enevadcd

2) Object Oriented model / O3 @t geadw

3) Waterfall model / Ecxet€ enwadio

4) Incremental Development model / ©bQensien 0L wmadid
5) Rapid Development model / &g ewme® ©-0bLR®» wadcd

Answer: 3)

Explanation for each option
o & BwEen e oteEl H3®

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.
EDORLO® ©H EXHIR MDD ccecwdHR JeEdDs SMVERD O §O)HE O» ©emd® § HOR
MNWIBHD. &0 BWE, ©BbE OmId oeH DO DWOD HYS O8 o BLMBO® cm B3O
e5NEds gemns DERZ D08 adC 6R® MM 6MED.

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.

©:0DR® PWIBDODO O PReCR® MED®HD 6ME MOR. DEn-HPOT HOL POVECRDHEEE,
RS so8n §0e, » JeEdy S5 ©:OLAS MHVWIBRDO 6T e:ed.

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.

Eo GRS 8 GEKRO 20 aOdK CHEd ®ER) O® 65J0 gAVITD 0L ©ESBHR.
0% OHDHO 6H DT QOC 6RO £5®) 0OLRN HISHORS ONH. N0 DO HIWED, OB
B0R R0 0m DT HEOBR 68NEDS OB SHBHO ©OH).

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.
€80 A, HOMS emMOS ORS ©Obamnn DO ede) ®dm» @ HMHMIBDKD. O SHBw O
008, Seci®ensl Agile DPEOCOR, YD OBHMBDD O EWHIR MDaBn HO® LD & onwm.
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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.
eRee)) 80 et :Omens) @RS ©Obamn 6 GHOPLHB® WEOSH FOMB® 6WT OBE.

eBvOs ewe® 0dbamm (RAD) i85 ;mmad Agile p@edcde ondRs 6o DI SHS8® OB
OB,

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.
20e ©:0bR» ZOm Agile D18 OB HHOOLB ©® DLAD HEOMHS DO) BOS WO MO,
Ex MER MmIdn eOHMBD OMers DO SHBR 65 AHED B O ©OLAS HWIDD RO
SOB).

7. There are three main types of arrays in PHP. The types of those arrays that are given below are
................... respectively,
PHP & g gm0 0b® nows gio). oom € aid g)O0DS BREOBS ..o 3]

$arrl = 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")

)5

1) IndexedArrays, MultiDimensional Arrays, AssociatedArrays
2) IndexedArrays, AssociatedArrays, Multidimensional Arrays
3) AssociatedArrays, IndexedArrays, MultiDimensional Arrays
4) AssociatedArrays, MultiDimensional Arrays, IndexedArrays
5) MultiDimensional Arrays, IndexedArrays, AssociatedArrays

Answer : 2)

In PHP, arrays can be categorized into three types: Indexed Arrays, Associative Arrays, and
Multidimensional Arrays.
PHP 8, b 8b® n®nd dbe DE o §0) v o), HFd g o5 du@® go) 8.

Indexed Arrays

Indexed arrays are the simplest form of arrays where each element is accessed using a numerical index.
The indices start at 0.

am®» g (Indexed arrays) &) ©-R3BRD cHGD ®HIOMERS O O YEr® O Yedn O &)
DR 00E®D MWMOKE. ebum 0 & ;HOBsn 8.

ex:
$fruits = array("Apple", "Banana", "Cherry");
echo $fruits[@]; // 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.
n@®» g (Associative arrays) OE 010 ©00» 9B OM EE OHOT HIOM DMOB. 6®® OO
SE5050n edm @) H3P0 98 oEG.

ex:

$person = array("first_name" => "John", "last_name" => "Doe",
echo $person["first_name"]; // Outputs: John

echo $person["last_name"]; // Outputs: Doe

echo $person["age"]; // Outputs: 30

age" => 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.

@ g (Multidimensional arrays) @) edos gOOs goew gOOB. e®O) arrays of arrays 6@
IEBn o oo DS ©BLE cB Drmrs SHewismn HERD ewiseds ed.

ex:

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

)s

echo $matrix[@][@]; // 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).
o0, @ & ai® PHP edow oem, SOi0E 8o 2) 8.

8. Which HTML tag from following does not require an end tag?
oo eiscds 0 HTML cae®ed o8 carans ad®s emede,?

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.

c®® punwn goses @ HTML caeane 068 caeans vz eandd 39&8. HTML 8, eaes)
CaER® DD Ban o D) i868 cRERMDD &, YD PN BDw.-Or) i868 e HE FEr®
@8, O58 00 OO O 1868 CHEMPOD FGOOS x)ES.

Option / 8@ 1)
<font> requires an end tag (</font>) to define the end of the font style.
<font> ot BEwed oK GO £150R0 g8 caEdWE (</font>) &Os 8.

Option / 8w@de 2)
<title> requires an end tag (</title>) to indicate the title of the document.
<title> eC®ed amd €300 GO6S caedws (</title>) gdwvws 8.

Option / Bw@® 3)
<ol> requires an end tag (</ol>) to close an ordered list.
<0l> §OBEOHEH By EIBENDD DiBPD S caEdXE (</0l>) §O®S 8.

Option / B@® 4)

<br> is a line break tag and does not require a closing tag because it is a void element.

<br>e®) eba) DEEE caedEs O o OX S YRrvws DS O 868 caedw:s GO®S
emed.

Option / 8@ 5)
<b> requires an end tag (</b>) to stop bold formatting.
<b> DE DR DBOD MOTBORD HOOS CQAERIXED (</b>) §OGs 8.

So, the correct answer is Option 4, as <br> does not require an end tag.
68 g0, HOOE BENO d5ess e 4 O gm0, <br> GOHS CORMDS GOGS MO ADS.
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1)
2)
3)
4)
5)

1)

2)

3)

4)

9. What are the core tasks are carried out in data management?
LoD DSRMDOMEEE Beds» Oie®s Mbrrs siess?

Data validation / €55 ®@e@OSNC.

Storing data / 5o @& H3e.

Protecting processed data / g e ose) HS@.
User Access / @08p0I0 ©gedn oognmd® arete.
All of the above / g Boce®.

Answer: 5)

Explanation of each option / & & dwden oiengld HSe:

Data validation / e OE-@QOG:
Ensuring that the data collected or entered is accurate, complete, and consistent.
Oy WO® @E 68 FINED DE T HOIOE, b e SO D oHdw HS®.

Storing data / ¢ ©B3e:
Organizing and storing data in a structured manner, typically within databases or data warehouses,

for easy retrieval and analysis.
e 0ens &) et ©IN) NE, CHHEDS ER) ISP o6 BEeCeMD KM ORHDD
HWMOens e ©Bmn 530 o ©AR) H3®

Protecting processed data / ouwog ¢oo ose 53:
Implementing measures to safeguard data against unauthorized access, alteration, or loss, often

through encryption, access controls, and backup systems.
eRe®)) 80 &Sy TN, LB’ ©IERD 0D COLD SERD HO®) GHOBO ed®, e 5GP
)] anHO® HERD 0D ey MOBE HORD Bwdo Hursew H3®.

User access /| e3&go@0 @8 ongnd® ared®:

Managing permissions and controlling who has access to specific data based on their role or level of
authorization, to maintain data security and privacy.

B ONE®D 66 6IEORNNOD SOFD) ISR ©eH GOed DECIMDOML 65 VYN
MOBDOR 68 GO0 IO ¥y ©emHPO 5HEOD FHOERD LBV &8 g» CEm HOO.

So, the correct answer would be: 5) All above.
ORBS, HOOE BENO Oged: 5) 9oy BLER ©.

~
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10. National Internet Service Provider (ISP) networks are connected to one another by private switching
network is called,
5D gSobee 680 asnsmed (ISP) e o€ oiBHded Hpws ceds Ofecmnd ©BASR
DO gruied,

1) Peering Points
2) Network Access Points / ©)@ ged® &Sd)®

3) National ISP/ &)&e» ISP
4) Data Centers / e ®03680)®
5) None of the above / gy HBOS eemed

Answer: 1)

Explanation of each option / & &5 Swdew omgd 53®

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 @) 982 gooboig 60 cowsias (ISPs) OSemm 6@m ©gde o8 &
DOMOIDN® HOBVOT WO SD» 8. PP @Iy HTVSIMOD DO SPO@ED HHEKS HO®)
@08 HSRHS eMOd ey MLOBEED 0 EMED e Or HORD 98 6Red. YEORD ©®
emE oed® ccew®H® B85, Be Bu ow. SO OMEONE, gSaboe 68D 6erSHS
eeeEemy RENEE &R DO @i 6OBISARS owed, O afeRm 80 ceBSC dw eE®
NESD. c0® BwEen @B (ISP) e 0850 DO oo 0r B8 Grw SHOOED
80 DOB.

2) Network Access Points (NAPs) / &)@ gedw & (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.

SR £e8n S0 08 CERMHIDE HODOT WO OISO HEH Y GSOOSR 660 HSRIHS
Ony O® LB eoE g SV SD® 8. inter-ISP oEASAMD cor HOR e
gSobeeed 98 EHOe &8 BHOMBEL BK. AfVKRD CVMBOm S ) OHEe» 50 6
ORBBeHS DS e 0 ODim O® gmd 80 edesm ISPs gm0 ©RMGHO® HODOWD OEM)
eSeaEdn0s e 6D WOB. NAPs &g 68s50md s ievs & gud, 80) wmag ISP
o850 aem D8m) O SR 0l 5368 & 5HEOD BE0 eMDOR.

3) National ISP / &S 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.

)5 ISP 8®e ®exifn Soefrns ®0®) gInbeE 68D oend, eesn) 80 & OOR. HBHW
gS5obe)e 680 BersmS ®H0 OO WODR cHnn® 5B Br Hf DO eoe B8 0 afrRm
EVMBOm S ©» 6P HREOD 880 SDNOE 05 ISP 0 «BdD Bw ®Hiw. ewmees
e0us, 95w ISP wy oo ot 5868 Oens ed. & 0%, dr ¥ HHE ;DM
DO PEDHHD.
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4) Data Centers / e @360

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 [SPs.

e DNBLEID ) BB ©eEf® 0 AR RS 8 cOvwEw SENB 0H & MHGD CE1®
NS WO S cHnwd® 8. RS HTMODn LSRR, 5 ®RR) HO® 0 6Kned® WOH®
Oe® c@IBn KoDR CHRNE oond. 880 Sl 6D 0 Ty VABED® FHSOGS

0 g0 30 PSRN EBESORD HBMODBOR cieBn & o0, 80) Sedmens® ISPs
6850 WO O 0P BRHS emed.

5) None of the Above / g 580 eaned

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".

c0® BwEmens grmwedses ) & 18 08 5B )Fm ISP e 885 Do e®Rm
A0t 5368 e SHOOED B0 emmO® VORE. ewes OB, el WO & =&, HOLOE,
ewe® "Peering Points" €.

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.

BOOE BEno e’ 1) Peering Points @885 )5 ISP &He obesiedd odeosn 5@t 90
5O BeH 0Igod gsiad 88y gfen ot HEe® S Om WY WOR. 6P way gSHL
OBASVMOD MO® DD 8 EEH DOm amd 88@ ISPs 00 edn sEP@0r 5368 838w
a8 D06.
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1. (a) Consider the following optimized version of the Bubble Sort algorithm:

o 10 odaben Do e AVE 0 GIEemdnded Gns eBHK HED AERS™:

def bubble_sort_modified(data):
n = len(data)
for i in range(n):
is_sorted = True
for j in range(@, 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)

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

e iBsned glo® 55 gif 80, gussind @oed oe® DIGGE (598 i=0 O 80) Honsiem®
508 Hwe Be Be?

4

Explain the mathematical reason behind using n - i - 1 in the inner range () instead of justn - 1. What
is the benefit of this?

gonsio0 range() O g n- 160500 n-i- 1 @0 B Bgee gi5 O@HHOG eHRD eHNER
DOSD. 606 DB NOSE?

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.

VG o0 BOEE, ©I® DOEWOR (i) oad, CiBened &8 SRR gVrs EIBEneEd VO S50D®
@08 WOR. OIS, St OO DRE gOo®ed g8 O° gRo® Oy «lue 53R §O»3 emed.
eRr esicmnn HO8 e &8 DO MDD 8 WOR.

Ifthe input listis [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.

e GBS [1, 2, 3, 4, 5] o989, Gow 250w @) ERD 60 WBO oL OO Brss
HEIe 68e? eon GIads Ded SENO ANGDOI®D DOS.

The outer loop will run once (one full pass of the inner loop).
MHO e & DO P Foiew eo.

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.

eSnd: EIGEND €ORY ows O iy B if data[j] > data[j + 1] emmSecBe HBSeOwSS
eoESes oiw. &30 is sorted 8OEsw True eEH® ©OH. if is sorted: break dM®mw HS SO
QEWN DM HOFOY EDE.
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(b) A sports club has a list of players and their scores stored as tuples:
D) oo PRDES o RS EGT ERH tuples e EIGEHOD R DO GLo:

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.

N ¥ ©e»HTD PR EIGESND gdelingn BEOED (O EnE oD O 8) owd H3®
oe® DG 0 (Bubble Sort) obwm eandem O8e sort players(player data) &8s ofoes Gmons
Buds. SRS ccecemnd 0@ ENF Hed 58, Ve Y GHBECOR ONE eMB® BH®
(Stable Sort). ©Bo85 & d .sort() e® sorted() G =D emMOSI.

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(@, 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))




