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Opyavwon AIGAeENG
= Ta&ivopunon He XxpRon TnG i2p BiBA10OAKNG

= [ivaka akepaiwv
= [ivaka aA@apiBunTIKwV
= Ta&ivounon - Bubble Sort

= A step-by-step Approach yia nivaka akepaiwv
= EvvahakTikég YAonoinoeig (+AvadpopikoTnTa)
= Ta&vounon nivaka ASIKTWV OE AKEPAIOUG
»  Ta§vounon A&Eewv
« Ta&vounon nivaka aA@apiBunTikwv
= Ta&ivounon nivaka AsikT@V o aApapiBunTIKG
= Avalnrnon
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= € nivaka akepaiwv
= 2€ nivaka aApapiBunTIKwV
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Ta&ivopnaon pe xpnon TnG i2p BIBAI0BRKNG

1. Ta&vounon (au&ouaoa kal pBivouca) Mivaka
aKePAinV

void sortInc4Int(int *base,int numOfElements, int width);
void sortDec4Int(int *base,int numOfElements, int width);

2. Ta&vounon (av&uaoa kai pOivouca) Mivaka
aAQapIOPNTIKOV

void sortInc4String(char *base,int numOfElements, int strWidth);
void sortDecd4String(char *base,int numOfElements, int strWidth);

0dnyiec alonoinong Tng BIBAIOBNKNG i2p Kal napadsiypara
KAMONG TwV OUVapTHOEWV TAa&lvounaong 6a BpeiTe oTo apxeio

i2pLibrary.pdf
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Ta&vopnon MNivaka akepaiwv

void sortInc4Int(int *base,int numOfElements, int width);
void sortDec4Int(int *base,int numOfElements, int width);

l C\Code\courses\i2P2023-24. X

Array before sorting
9 u 12 2 17 21 8 10 3
Array status: Not sorted

_ AvanTUETe €va NpOypaya nou va Exel TNV
Prasshanvikevatojicon tinusitata napanAsUpwc ££000 KAvovTag xpron Twv dUo
Array after incremental sort napanavew ouvapTNOEWV TAgIvoUnonG.

2 3 u 8 9 10 12 17 21
Array status: Incrementaly sorted

Press any key to continue . . .

Array after decremental sort
21 17 12 18 9 q 3 2
Array status: Decrementaly sorted

Process exited after 4.325 seconds with return
Press any key to continue . . .
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Ta&vopnon Nivaka aA@apiBunTIKwV

void sortInc4String(char *base,int numOfElements, int strWidth);
void sortDecd4String(char *base,int numOfElements, int strWidth);

khar ar[][1@]={"paris", "nikos","alekos", "kostas",

"basos","andreas","petros"};

XpnoiponoiraTe TIg 3U0 napanavw
ouUVapTnOEIC yid va avanTuETe £va
npoypaypa nou va £xel £€0d0 avaloyn e
QuTH TOU MPoYPAKATo G nou avantUgaTe yia
TagIVOUNON aKepaiwv.

KizavOns Opapmovlione Ta&wounen - Avalnmon

Opyavwon AIaAe€ng
= Ta&vounon pe xpnon g i2p BIBAIOBNAKNG
= Ta&ivopnon - Bubble Sort
= A step-by-step Approach yia nivaka akepaiwv
= EvvahakTikeg YAonoinoeig (+AvadpouikoTnTa)
= Ta&ivounon nivaka ASIKTWV 0€ akePAioug
= Ta&ivounon Ae€ewv
= Ta&givounon nivaka aAgapidunTIKwV
= Ta&ivounon nivaka ASIKTWV o€ aAQapiBunTIKA
= Avalnrnon (Search)

= Linear Search

= Binary Search

= J€ nivaka akepaiwv

= J£ nivaka aA@apiBunTikwv
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Bubble Sort - OpiopoC¢

int ar[] = {3,5,4,7,2,8,1,08,9,6};

“Bubble sort (...) is a simple sorting algorithm that repeatedly
steps through the input list element by element, comparing

the current element with the one after it, swapping their

values if needed. These passes through the list are repeated.
until no swaps had to be performed during a pass, meaning
that the'list has'become fully'sorted. The algorithm, which is

a comparison sort, is named for the way the larger elements
"bubble" up to the top of the list.” Wikipedia
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bubbleSort(int ar[], int numOfElements)

16 int ar[] = {3,5,4,7,2,8,1,8,9,6};
17H int main(int argc, char *argv[]) { H bubbleSort()

18 '

19 int numOfElements =sizeof(ar)/sizeof(int); T(,]E’IVOIJEI EVG'

20 displayArray(ar,numOfElements); nivaka akepaiwv
21 arrayStatus(ar,numOfElements); ar Je Gplel..l(')

22 system("pause"); OTOIXEIWV

23 bubbleSort(ar, numOfElements); numOfElements.
24 displayArray(ar,numOfElements);

25 arrayStatus(ar,numOfElements);

26 return 9

27 L 3}

3 5 4 7 2 8 1 ] 9 6
Array status: not sorted

Press any key to continue . . .

] 1 2 3 u 5 6 7 8 9
Array status: sorted

Process exited after 2.028 seconds with return value @ _

Press any key to continue . . .
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Bubble Sort — Baoik&g diepyaocieg

int ar[] = {3,5,4,7,2,8,1,0,9,6};
“Bubble sort (...) is a simple sorting algorithm that repeatedly steps through the input list element
by element, comparing the current element with the one after it, swapping their values if needed.
These passes through the list are repeated until no swaps had to be performed during a pass,
Meaning that thellist hasibecome fully/sorteds The algorithm, which is'a comparison sort, is named

for the way the larger elements "bubble" up to the top of the list.” Wikijpedia

= AUo gival o1 Baoikég BIEPYATIEG NOU EKTEAEI
= ZUyKpion OUO OTOIXEIWV (comparing the current element with the one after it)

= EvaMayn 8gong av n olykpion To anaiTei (swapping their values if
needed)

= Me Tnv enavaAapBavopevn ekTéAeon Twv 0UO AUTWV
JlEpYAOIWV EMITUYXAVEl TNV TAEIVOUNON TWV OTOIXEIWV TOU
nivaka
= repeatedly steps through the input list element by element

KizavOns Opapmovlione Ta&wounen - Avalnmon 9

Bubble Sort — A step-by-step Approach

“Bubble sort (...) is a simple sorting algorithm that repeatedly steps through the input list

element by element, comparing the current element with the one after it, swapping their values
if needed.
he algorithm, which is @ comparison sort,

is named for the way the larger elements "bubble" up to the top of the list.” Wikipedia

int ar[] = {3,5,4,7,2,8,1,0,9,6};

= 2TOXOC Hac va avanTtu&oupe Tnv bubbleSort BrAua-

npoc-pnpa.
= Step 1 - YAonolsi To KiTpIVvO HEPOG TNG NEPIYPAPNG
Kavel moveBubbleUp yia Tov nivaka ar pe otoixeia numOfElements
= Step 2 - YAonoigi Tnv enavainyn Tou Step 1 yia 6Aou¢ Toug uno-
nivakeg Tou ar PEXPI Tov uno-nivaka Pe 2 aToixeia (Npacivo JEPOG
nePIYpagnc).

ZTnv ouaia enavaAapBavel Tnv douleid Tou Brdatog 1, dnAadr To moveBubbleUp, yia
KABe uno-nivaka Tou ar PéXPl auTov We 2 aTolxeia.

= Step 3 — BeATiwon Tou BAPATog 2 yia va ano@UyoUE TIG AOKOMNEG
enavainyeig

KizavOne @papmoviions Togwounon - Avaliton 10




1st Step — moveBubbleUp for ar 1/2

“Bubble sort (...) is a simple sorting algorithm that repeatedly steps through the input list
element by element, comparing the current element with the one after it, swapping their values
if needed. ()" Wikipedia

. OvoudCc?ups moyeBubeeUp Tn OlEPYAcia nou NepypageTal
MIapanave HE KiTpivo

= AuTn €ival n npwTn doUA€Id Nou npénel va kavel n bubbleSort

= Mg Baon auto n bubbleSort diapoppwveTal ONwG NApakaTw

29 moveBubbleUp(ar,numOfElements);

3@ } AmOoTe To ohpa TN moveBubbleUp
31

32@ void moveBubbleUp(int ar[], int numOfElements){

EBT void bubbleSort(int ar[], int numOfElements){

Kzavns Gpopimoviiong Ta&wopnon - Avagimon 11

1st Step — moveBubbleUp for ar 2/2

O nivakag
int ar[] = {3,5,4,7,2,8,1,8,9,6};
Screenshot exTéAeong 1S Ekdoong

[ O HEEDe, &

& 5 u 7 2 8 1 ] 9 6

Arrag status: not sorted

Press any key to continue . . .

Iteration No2->3 m 5 7 2 8 1 8 9 6
Iteration Nol->3 u 5 L2 1| 8 1 8 9 6
Iteration No6->3 4y 5 2 T L1 2 | 8 9 6
Iteration No7->3 4y 5 2 7 1 Le Pl | 9 6
Iteration No9->3 u 5 2 7 1 8 8 Ls 9 |

End of array pass

Press any key to continue 5.
3 q 5 2 7 1 2] 8 6

Array status. not sorted
A®MOTE TOV NNyaio KwdIKa

Process exited after 15.26 seconds with return value @ yla To Br'“_]a GUT(') (V]_)
Press any key to continue . . .

KisdvOne Opaumoviions Ta&wopnen - Avalimon 12




Next Step for bubbleSort ?

O nivakac npiv Tnv eKTEAEON TOoU Step

C\Code\courses\|2P2023-24_ X

& 5 4 7 2 8 i <] 9 6
Array status: not sorted

O nivakag pETa Tnv ekTéAegon Tou Step 1 (moveBubbleUp)

3 4 5 2 7 1 2] 8 6 9
Array status: not sorted

l Next step Mooa steps;

3 2 4 i C] 5 6 7

KieavOne Opaumovkiong Ta&wopnon - Avalymon

2nd Step — MoveBubbleUp for all sub-arrays

Screenshot eKTEAEC

[ C:\Code\courses\|2P2023-24_ X

3 5 q 7 2 8 1 2] 9 6
Array status: not sorted
Press any key to continue .

Iteration No2->3 u 5 7 2 8 1 2] 9 6
Iteration Nod-=3 u 5 2 7 8 1 2] 9 6
Iteration No6->3 u 5 2 7 1 8 a 9 6
Iteration No7->3 u 5 2 7 1 ] 8 9 <]
Iteration No9->3 a4 5 2 7 1 8 8
End of array pass for 16 elements

Press any key to continue . .

Iteration No3->3 u 2 5 7 1 ] 8 6
Iteration No5->3 u 2 5 1 7 e 8 6
Iteration No6->3 o 2 5 1 2] 7 8 6
Iteration No8->3 u 2 5 1 3 7

End of array pass for 9 elements

Press any key to continue . . .

Iteration No2-=3 2 u 5 1 2] 7 6

Iteration Nod->3 2 u 1 5 2] 7 6

Iteration No5->3 2 u 1 ] 5 7 ]

Iteration No7->3 2 u 1 0 5

End of array pass for 8 elements

KieavOne Opapmovlione Ta&wopnon - Avalymon 14




2nd Step — MoveBubbleUp for all sub-arrays

Screenshot ekTéAeong 21s £kdoong (last part)

Iteration Nol-=1 2 2] 3 u
Iteration No2->1 3 [0}

End of array pass for 5 elements

Press any key to continue . . .
Iteration Nol-f__ 17 2 3

AvaBabpioTe Tov nNnyaio kwdika
Tou Bripatog 1 (V1) yia va

Press any key to continue . . . UAOHOIﬁOEI TNV EKTé)\EO'n NG
AEIToupyIKOTNTAaG moveBubbleUp

' yia 0AOUG TOUG UMNO-NiVAKEG TOU
Press any key to continue . . . ar (V2)

End of array pass for 4 elements

End of array pass for 3 elements

End of array pass for 2 elements

Press any key to continue . . .
2] 1 2 3 u 5 6 7 8 9
Array status: sorted

MapatnprioTe TIG AOKOMEG
enavahnyeic yia 3 kai 2 oTolxeia

Process exited after 17.62 seconds with return value _
Press any key to continue . . .

KaedvOns Gpapimoviiong Ta&wopnon - Avagimon 15

3rd Step — Avoid meaningless iterations

Screenshot extéAeong 31 ékdoong (last part)

Press any key to continue . . .
Iteration No2->2 1 3 e g 5
Iteration No3->2 1) 2] 3 q 5

End of array pass for 6 elements

Press any key to continue . . .

Iteration Nol->1 2 ] 3 Ll ' v .
Iteration No2->1 0 2 3 4 AvapabuioTe TOV NNyaio Kwdika
End of array pass for 5 elements TOU B"]'IJGTOC 2 (VZ) 'YICI va

Press any key to continue . . . ClI'IO(pUYETE' TnV EKTE)\GOT] an
Iteration Nol->8 1 2 3 AgIToupyikoTnTag moveBubbleUp
End of array pass for 4 elements YICI TOUq TGEWOUHUEVOUC

uno-nivakeg Tou ar (V3).

Press any key to continue . . .

End of array pass for 3 elements

Press any key to continue . . .
a 1 2 3 o 5 6 7 8 2
Array status: sorted

—

Process exited after 12.e4 seconds with return value @
Press any key to continue . . . \
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EvaAAakTIKEC YAOMOINGEIC

1. 'Evag Bpoxoc kal auvaptnon moveBubbleUp
2. Auo Bpoxol (xwpic Tn ouvaptnon moveBubbleUp)
3. AvadpopikoTnTa (recursion)
H bubbleSort kaAei Tov €auTd TNC.
4. Ta&vounon nivaka dsIKTwV OE akepaioug ?
int *ar[108];
5. Ta&vounon AA@apIBunTikwv ?

14{% char aP[][l@] = { "cde" : "abc" ; "cef", "abb" » "aab",
15 : "klm","kab","gbe","gab","aaa"};

char *ar[] = {"ecde","abe","cef","abb", "aab"
: : "klm","kab","gbc","gab", "aaa’ },

Kzavns Gpopimoviiong Taéwo o - Avagimon 17

Ta&vounon Mivaka AsikTwv o€ int

11  int arr[] = {3,5,4,7,2,8,1,0,9,6}; V74
12 //int arr[] = {1,0,4,7,2,8,5,3,9,6}; //4
13

14[H int main(int argc, char *argv[]) {

15 int numOfElements;

16

17 numOfElements=sizeof(arr)/sizeof(int);
18

19 | | int *ar[numOfElements];

28 _?nr(int 1;1<numOtElements;i++)

21 E ar[i]=&arr[i];

A®OTE TOV NNyaio KWJdIKa
TPOMOMOINVTAG TOV KWOIKA TNG
bubbleSort yia nivaka akepainv

KieavOne Opapmovliong Ta&wopnon - Avalymon 18




Ta&vopnon Mivaka AApapIBuNTIKWV

char ar[][18] = {"cde","abc","cef","abb", "aab",
i IlklmlljIlkablljllgbclljllgablljIlaaall 3

[ CEnRES DT, 2

cde abc cef abb aab klm kab gbc gab aaa
Array status: not sorted
Press any key to continue .

Iteration Nol-=abe cde cef abb aab klm kab gbc gab aaa
Iteration No3-=abc cde abb cef aab klm kab gbc gab aaa
Iteration Nod-=abe cde abb aab cef klm kab gbc gab aaa
Iteration No6-=abc cde abb aab cef kab Kklm gbc gab aaa
Iteration No7-=abe cde abb aab cef kab gbe Kklm gab aaa
Iteration No8&-=abc cde abb aab cef kab gbc gab Klm aaa
Iteration No9-=abc cde abb aab cef kab gbc gab aaa klm

End of array pass for 10 Elements. Array is not sorted

Press any key to continue .

Iteration No2->abc abb cde aab cef kab gbc gab aaa
Iteration No3->abc abb aab cde cef kab gbc gab aaa

Iteration No6->abc abb aab cde cef gbc kab gab aaa

Iteration No7-=abc abb aab cde cef gbc gab kab aaa

Iteration No8-=abc abb aab cde cef gbc gab aaa kab

End of array pass for 9 Elements. Array is not sorted

Press any key to continue . . . Awote TOov nnyaio Kwdlika
KaedvOns Gpapimoviiong Ta&wopnon - Avagimon 19

Ta&vopnon Mivaka * o AAQapIBunTIKa

chEIIT *ah[] — {IlcdelljIlabclljllceflljIlabblljllaabllj
i "klm","kab"_,"gbc"_,"gab","aaa"};

Array status: not sorted
Press any key to continue .

Iteration Nol->abe cde cef abb aab klm kab gbc gab aaa
Iteration No3-=abc cde abb cef aab klm kab gbc gab aaa
Iteration Nou->abc cde abb aab cef klm kab gbc gab aaa
Iteration No6->abc cde abb aab cef kab klm gbc gab aaa
Iteration No7->abc cde abb aab cef kab gbc Klm gab aaa
Iteration No8->abc cde abb aab cef kab gbc gab Klm aaa
Iteration No9-=abc cde abb aab cef kab gbc gab aaa Klm

End of array pass for 10 Elements. Array is not sorted

Press any key to continue .

Iteration No2->abc abb cde aab cef kab gbc gab aaa
Iteration No3-=abc abb aab cde cef kab gbc gab aaa
Iteration No6->abc abb aab cde cef gbc kab gab aaa
Iteration No7->abc abb aab cde cef gbc gab kab aaa
Iteration No8->abc abb aab cde cef gbc gab aaa kab

End of array pass for 9 Elements. Array is not sorted

A®OTE TOV NNyaio KWJdIKa

Press any key to continue .

Iteration Nol-=abb abc aab cde cef gbc gab aaa
Iteration No2->abb aab abc cde cef gbc gab aaa
Iteration No6->abb aab abc cde cef gab gbc aaa
Iteration No7-=abb aab abc cde cef gab aaa gbc

End of arrav pass for 8 Elements. Arrav is not sorted

KisdvOne Opaumoviions Ta&wopnen - Avalimon 20
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Opyavwon AIaAe€ng

= Ta&vopnon pe Xpnon TnG i2p BIBAIOBNAKNG
= Ta&vounon - Bubble Sort
= A step-by-step Approach yia nivaka akepaiwv
= EvvaAakTikég YAonoinoeig (+AvadpopikoTnTa)
= Ta&vounon nivaka AEIKTWV O akepaioug
= Ta&vounon Agswv
« Ta&vounaon nivaka aA@apiBunTIKOV
« Ta&vounon nivaka AsiKTwv o€ aApapidunTikd

= Avalntnon (Search)
= Linear Search
= Binary Search
= 2€ Mivaka akepaiwv
= 2€ nivaka aApapiopunTIKwv
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Avalntnon (Linear-Binary) 4Int

5 int linearSearch(int ar[],int numOfElements, int key);
& dint binarySearch(int arr[], int low, int high, int num);
7

8 dint ar[] = {©,1,2,3,4,5,6,7,8,9};

9

16 =] int main(int argc, char *argv[]) {

11T int index=08;

12 int numOfElements =sizeof(ar)/sizeof(int);

= Linear Search
= AWOTE TOV opIopO TN linearSearch()
= AWoTE Napadeiypa Xpnone Tne
= Binary Search
= AWOTE TOV 0pIoPO TN linearSearch()
= AWOTE NApAdelyPa XPnong TNG |adore Tov nnyaio kbdika

KieavOne Opapmovliong Ta&wopnon - Avalymon 22
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Binary Search

ar

int binarySearch(int ar[], int
low, int high, int key);

mid=(low+high)/2;
_ if(ar[mid]==key)
mid = (low+high)/2 _ _return mid;
n if(ar[mid]>key)

if(ar[miaj <key)

A®CTE TOV NNyaio KJIKa
J TnG binarySearch() pe kai
XWPIC avadpopIKOTNTA

n-1

KizavOns Opapmovlione Ta&wounon - Avagimon 23

Avalntnon (Linear-Binary) 4String

& dint linearSearch(char *ar[],int numOfElements, char *key);
7 knt binarySearch(char *ar[], int low, int high, char *key);
8

9 char *ar[] = {“cde“ "abec","cef","abb", "aab",

10 | "klm","kab","gbc","gab","aaa"};
11

12H int main(int argc, char *argv[]) {

13 int index=8;

14 int numOfElements =sizeof(ar)/sizeof(char *);
15 char key[] = "gbe";

= Linear Search
« AwoTe ToV opIopo TNG linearSearch()
« AwOoTE Napadeiypa Xprnonc Tng
= Binary Search
« AwoTe ToV opIopo TNG linearSearch()
= AQOTE NApadelyua XpRone TG AwoTE TOV NNyaio KWOIKA

Kieaving Opapmoviions Ta&wopnon - Avaimon 24
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