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Opyavwon AlaAeEnc — Ta&ivounon ornv i2p library

= Ta&ivopnon He xpRon TnG i2p BiIBAI0OAKNG
= [ivaka akepaiwv
= [ivaka aA@apiBunTIK®wV

= Ta&ivounon - Bubble Sort

= A step-by-step Approach yia nivaka akepaiwv
= EvvalakTikég YAonoinoeic (+AvadpouikoTnTa)
= Ta&vounon nivaka ASIKTGOV O aKeEPaAioug
«  Ta&ivounon AéEewv
= Ta&vounon nivaka aA@apiBunTikwv
« Ta&vounon nivaka AiKTOV o€ aAapiBunTIka
= Avalnrnon
= Linear
= Binary
= J€ nivaka akepaimv
= J€ nivaka a\@apiBunTIK®OV
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https://sites.google.com/site/thramboulidiskleanthis/

Ta&ivopnon pe xpnon Tng i2p BiBAodrikng

1. Ta&vounon (au&ouoa kai pOivouca) Mivaka _

aKePAinV

void sortIntArrayInc(int ar[],int numOfElements);
void sortIntArrayDec(int ar[],int numOfElements);

2. Ta&vounon (au&ouaoa kar pBivouca) Mivaka
aAQapiOpnNTIKOV

void sortStringhArrayInc(char base[],int numOfElements, int strlidth);
void sortStringhArrayDec(char base[],int numOfElements, int striidth);

00dnyiec alonoinong Tng BIBAIOBNKNG i2p kal napadsiypara
KAMONG TwV OUVapTHOEWV TAa&lvounaong 6a BpeiTe oTo apxeio

i2pLibrary.pdf
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Ta&vounon Mivaka akepaiwv

void sortIntArrayInc(int ar[],int numOfElements);
void sortIntArrayDec(int ar[],int numOfElements);

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

AvanTUETe €va npdypaypa nou va €xel Tnv
napanAelpwg €500 KAvovTag Xpron Twv dUo

Array after incremental sort I'I(]pGI'I(']V(D OUVCIPTI'I]O'E(.OV TGEIVC')UI']OT]C.
2 3 u 8 9 18 12 17 21
Array status: Incrementaly sorted

Press any key to continue . . .

Press any key to continue . . .

Array after decremental sort
21 17 12 160 9 8 g 3 2
Array status: Decrementaly sorted

Process exited after 4.325 seconds with return value @
Press any Key to continue . . .
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https://eclass.upatras.gr/modules/document/file.php/CEID1456/Resources/Lab/i2pLibrary.pdf

Ta&vopnon Nivaka aA@apiBunTIKwV

void sortStringArrayInc{char base[],int numOfElements, int strlidth);
void sortStringhArrayDec(char base[],int numOfElements, int strlidth);

|char ar‘[][lE!] {"paris","nikos","alekos","kostas",

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

XpnoigonoinaTe TIG dU0 Napanave
OUVapTAOEIC YIa va avanTUETe £va
NpOypayua nou va £xel £€0d0 avaoyn e
QuTr TOU MPOYPAMKATOG NoU avanTugaTe yia
TA&IVOUNON aKEPAiwV.
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Opyavwon AiaAe€ng - Ta&ivopnon - Bubble Sort

= Ta&vounon pe xpnon Tng i2p BIBAIOBAKNG
= Ta&ivopnon - Bubble Sort
= A step-by-step Approach yia nivaka akepaiwv
= EvvaAakTikéc YAonoinoeic (+AvadpopikoTnTa)
= Ta&ivounon nivaka ASIKTWV O AKEPAIOUG
= Ta&ivounon Aé€ewv
« Ta&vounon nivaka aApapiOunTIKwv
« Ta&ivounon nivaka AsikTwv o€ aApapiBunTIKG
= Avadnrnon (Search)

» Linear Search

= Binary Search

= 2€ nivaka akepainv

= € nivaka aApapidunTIKOV
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Bubble Sort - Opiopo¢

int ar[] = {3,5,4,7,2,8,1,8,9,6};
“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 @ comparison sort, is named for the
way the larger elements "bubble" up to the top of the list.” Wikipedia
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To NMpoypappa pe Tnv bubbleSort()

AvanTtUETe €va npdypappa nou Ba XpnoIPonoIEl Jia ouvapTnaon nou UAOMOIET ToV
aAyopiBuo Bubble Sort yia va Ta&ivoproel éva nivaka akepaiov. To npoypauua
va €xel TNV Napakatw €€0d0 oTnv 08ovn.

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

=] -] 4 7 2 8 1 e 9 6

Array status: not sorted
Press any key to continue . . .

2] 1 2 3 4 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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bubbleSort(int ar[], int numOfElements)

16 int ar[] = {3,5,4,7,2,8,1,0,9,6};
17 int main(int argc, char *argv[]) {

18 H bubbleSort()

19 int numOfElements =sizeof(ar)/sizeof(int); T(,ngvousi !::VG'

28 displayArray(ar,numOfElements); nivaka akepaiowv

21 arrayStatus(ar,num0fElements); ar ke gpleuo
OTOIXEIWV

22 system("pause”); numOfElements

23 bubbleSort(ar, numOfElements); ’

24 displayArray(ar,numOfElements);

25 arrayStatus(ar,num0fElements);

26 return @;

7Ly [ ]

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

Press any key to continue . . .

<] 1 2 3 q 5 6 7 8 9

B _

Process exited after 2.028 seconds with return value @

. Iy Press any key to continue . . .
KigavOng Opoumoviiong v ¥ TUGQUURIUI] = Avug i 9

Bubble Sort — Baoikeg diepyacieg

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 thelist'are|
repeated until no swaps had to be performed during a pass, meaning that the list has become fully sorted. The

algorithm, which is @ comparison sort, is named for the way the larger elements "bubble" up to the top of the list.”
Wikipedia

= AUO €ival o1 BacikEG S1EPYATieC NOU EKTEAEI
= 2Uykpion OU0 OTOIXEIWV (comparing the current element with the one after it)
= Evalayn 6£ong av n ouykpion To anaiTei (swapping their values if needed)
= Me Tnv enavaAapBavopevn ekTEAeon Twv OUO AUTWV JIEPYATIWV
ENITUYXAVEI TNV TAEIVOUNON TWV OTOIXEIWV TOU Nivaka
= repeatedly steps through the input list element by element
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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. 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

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

= 2TOXOC pHac va avanTtu&oupe Tnv bubbleSort BrAua-npoc-pAua.
= Step 1 — YAonoiei To KiTpIVO HEPOG TNG NEPIYPAPNG
Kaver moveBubbleUp yia Tov nivaka ar pe otoixeia numOfElements

= Step 2 - YAonolgi Tnv enavaAnyn Tou Step 1 yia 6AOUC TOUC UMNO-NIVAKEG TOU ar YEXPI TOV
uno-nivaka Ye 2 aroixeia (MPAcivo JEPOC NEPIYPAPNG).
>Tnv ouaia enavaAapBavel Tnv douleid Tou Bridatog 1, dnAadr To moveBubbleUp, yia kaBe uno-nivaka Tou ar
MEXP!I QuTOV [E 2 OTOIXEIa.

= Step 3 — BeATiwon Tou BriHaTog 2 yia va ano@UYOUE TIG AOKOMES ENAVAARYEIG

Kiedvlne Opaymoviions Ta&wopnon - Avagimon 11

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. (...)" Wikijpedia

= Ovopaloupe moveBubbleUp Tn diepyacia nou neplypd®eTal napanavw
ME KiTpIVO

= AuTN €ival n npwTn doUAEIG nou npénel va kavel n bubbleSort
= Me Baon auto n bubbleSort diapoppwveTal ONwS NApakaTw

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

29 moveBubbleUp(ar,numOfElements);
38 } AGOTE To oOpa TnG moveBubbleUp
31

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

KieavOns @papmoviione Tagwopmon - Avaimon 12




1st Step — moveBubbleUp for ar (2/2)

O nivakag
int ar[] = {3,5,4,7,2,8,1,8,9,6};
Screenshot exkTéAeong 11 Ekdoong

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

Press any key to continue . . .

Iteration No2->3 [} 2 7 2 8 1 <] o 6
Iteration Nou->3 1 5 L2 7l 8 1 0 9 6
Iteration No6->3 u 5 2 7 L1 2 | 8 9 6
Iteration No7->3 4 5 2 7 1 Le [l | 9 6
Iteration No9->3 il 5 2 T 1 [} 8 Ls 9 |

End of array pass

Press any key to continue ..
3 4 5 2 7 1 2] 8 6
Arrav.status: not sorted

A®OTE TOV NNyaio KWJIKa
Process exited after 15.26 seconds with return value @ . 1
Press any key to continue . . . YIG To Bnl‘lo GUTO (Vl)

Kieavbns Opaymoviisne Ta&wopnon - Avagimon 13

Next Step for bubbleSort ?

O nivakag npiv TNV EKTEAEON Tou Step 1

Ch\Code\courses\I2P2023-24_ X

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

O nivakag HETa TNV eKTEAEON TOU Step 1 (moveBubbleUp)

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

l Next step Mooa steps;

KieavOne Opaumovliong Toa&wounmon - Avalitnon




2nd Step — MoveBubbleUp for all sub-arrays

Screenshot ekTéAeong 21S €ékdoong (1t part)

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

3 5 4 7 2 8 1 2] 9 6
Array status: not sorted
Press any key to continue .

AvaBabuioTe Tov nnyaio

Iteration No2->3 u ) 5 7 2 8 1 2] 9 6
Iteration Nou->3 u 5 2 7 8 1 0 9 6 KWOIKA TOU BI"]IJGTOC 1 (V]_)
Iteration No6->3 o 5 2 7 1 8 ] 9 6 '
Iteration No7->3 4 5 2 7 1 ] 8 9 6 yia va uAonoINGEl TNV
Iteration No9->3 y 5 2 7 1 8 8 EKTE'Z)\EO'I'] ™e
End of ArTay pass for 16 elements )\EITOUpYIKéTI']TCIC
'
Press any key to continue . . . moVeBubeeUp YICI OAOUC
Iteration No3->3 u 2 5 7 1 ] 8 6 v
Iteration No5->3 u 2 5 1 7 ‘] 8 6 TOUC Uno-nlquaq TOU ar
Iteration No6->3 o 2 5 1 ] 7 8 6
Iteration No8->3 4 2 5 1 0 7 E (VZ)'
End of array pass for 9 elements
Press any key to continue . . .
Iteration No2->3 2 4 5 1 2] 7 6
Iteration Nod->3 2 y 1 5 ] 7 6
Iteration No5->3 2 4 1 2] 5 7 6
Iteration No7->3 2 il 1 [ 5
End of array pass for 8 elements
Kieavbns Opaymoviisne Ta&wopnon - Avagimon 15
nd Step — MoveBubbleUp for all sub-
2nd Step — MoveBubbleUp for all sub-arrays
v v
Screenshot ekTeAeong 21S ekdoong (last part)
Iteration Nol->1 2 0 3 q
Iteration No2->1 3 i}
End of array pass for 5 elements
Press any key to continue .
Iteration No1-3f__ 17 2 3
End of array pass for 4 elements
Press any key to continue . nClpOTr]pI"]OTE TIC (']O'KOI'IEQ
End of array pass for 3 elements EI'IGVO)\I']LIJEIC; yia 3 kai 2 OTOIXEiCI
Press any key to continue .
End of array pass for 2 elements
Press any key to continue .
3] 1 2 3 u 5 6 7 8 9
Array status: sorted
Process exited after 17.62 seconds with return value @
Press any key to continue .
KieavOne Opaumoviong Ta&wopmon - Avaymon 16




3rd Step — Avoid meaningless iterations

Screenshot ekTéAeong 31 £kdoong (last part)
Press any key to continue . . .
Iteration No2->2 1) 3 e q 5
Iteration No3->2 1) <] & q 5

End of array pass for 6 elements

Press any key to continue . . .
Iteration Nol->1 2 <]

w
=

Iteration No2->1 0 2 3 u AVCIBCIelJiOTE TOV I'II']YCliO KOOIKa
3] 5 oy e e Tou Brpatog 2 (V2) Qﬁu va

n TE TNV EKT T
e e AErTOOpyKGTITOE MoveBUbbleUp
End of array pass for 4 slesents YIQ TOUG TAEIVOLNPEVOUG

uno-nivakeg Tou ar (V3).

Press any key to continue . . .

End of array pass for 3 elements

Press any key to continue . . .
2] 1 2 3 4 5 6 7 8 9
‘ ArTay statu._s: sorted

‘ Process exited after 12.84 seconds with return value @
Press any key to continue . . . \

Kiedvlne Opaymoviions Ta&wopnon - Avagimon 17

EvaAAakTIKEC YAOMNOINOEIC

1. 'Evag Bpoxoc kal cuvaptnon moveBubbleUp
2. Auo Bpoxol (xwpic Tn ouvaptnon moveBubbleUp)

3. AvadpopuikoTtnTa (recursion)
H bubbleSort kaAei Tov €auTo TNC,

4. Ta&vounon nivaka JEIKTWV O€ akepaioug ?
int *ar[180];
5. Ta&vounon AA@apiBunTikwv ?

14 char ar[][18] = {"cde","abc","cef","abb","aab",
15 "klm“,“kab"_,“gbc"_,“gab",“aaa"};
char *ar_‘[] = {Ilcdell-'Ilab‘clljllceflljIlab‘b‘ll-'llaab‘llj

———————

"klm","kab","gbc","gab","aaa"};

KieavOne Opaumoviong Ta&wopmon - Avaymon 18




Ta&vounon Mivaka AsikTwv o€ int

11  dint arr[] = y 7
12 Jlint arr[] = {1,6,4,

15

6}; 7/
,9,6}1; //4

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

15
16
17
18
19 | |
20
21

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

int *ar[numOfElements];
_Fnr{int 1;1<numOTElements;i++)
' ar[i]=&arr[i];

A®OTE TOV NNyaio KWdIKa

TPOMOMOIWVTAC TOV KWJIKA TNG

bubbleSort yia nivaka akepainv

KieavOne Opaumoviions

Ta&wopnon - Avalion
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Ta&vounon Mivaka AAQapIBunTIKwV

chaf aPL][lq]

- {Ilcdell-‘IlabclljIlceflljllabblljllaabllj
IlklmlljIlkablljIlgbclljllgablljllaaall ;

[ Sicsiass inz s

cde abc
Array status:

cef abb aab klm kab gbc gab aaa
not sorted

Press any key to continue .

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

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

Press any key to continue .

Iteration No2-=abe abb cde aab cef kab gbc gab aaa
Iteration No3-=abc abb aab cde cef kab gbc gab aaa
Iteration No6é-=abc abb aab cde cef gbc kab gab aaa
Iteration No7-=abc abb aab cde cef gbc gab kab aaa
Iteration No&->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 .

KiedvOne Opamoviions

aaa
aaa
aaa
aaa
aaa
aaa
klm

A®OTE TOV MNyaio KWdIKa

Ta&wopmon - Avaymon
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Ta&vounon Mivaka * ag AA@apIBunTIKa

Charf *Er‘:[] - {"cde","abc",“cef"i"abb","aab“,
i "klm"_,"kab"_,"gbc"_,"gab"j"-aaa"}i

Array status: not sorted
Press any Key to continue . .

Iteration Nol->abc 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 gbe gab aaa
Iteration No6-=abc cde abb aab cef kab Kklm 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 18 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->abe abb aab cde cef gbe 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 KWdIKa

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

Kieavbns Opaymoviisne Ta&wopnon - Avagimon 21

Opyavwon AildAe€nc - AvalnTnon

= Ta&vounon He xpnon g i2p BIBAIOBNAKNG
= Ta&vounon - Bubble Sort
= A step-by-step Approach yia nivaka akepaiov
= EvvahakTikég YAonoinoeic (+AvadpopikoTnTa)
= Ta&vounon nivaka ASIKTOV O£ aKePaiouc
= Ta&ivopunon AéEewv
« Ta&vounon nivaka aApapiBunTikwy
« Ta&vounon nivaka ASKTOV o€ aApapiBunTIKa

= AvalnTtnon (Search)
= Linear Search
= Binary Search
= 2€ Nivaka akepaiwv
= 2€ nivaka aApapiOunTIKwV

KieavOne Opaumoviong Ta&wopmon - Avaymon 22
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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[] = {8,1,2,3,4,5,6,7,8,9};

9

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

11 int index=08;

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

= Linear Search
= AwoTe Tov 0pIopo TNG linearSearch()
= AwoTe napadelypa Xpnong Tng

= Binary Search
= AwoTe TOV 0pIouO TNG binarySearch()
= AwoTe napadelypa Xpnong Tng

A®OTE TOV NNyaio KwdIKa

KieavOne Opaumoviiong To&wounon - Avalinon 23

Binary Search

ar

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

mid=(low+high)/2;
if(ar[mid]==key)

mid = (low+highy2 ~ return mid;
N if(ar[mid]>key)
if(ar[mid]<key)

A®OTE TOV NNyaio kKwdika
J TnG binarySearch() pe kai
XWPIG avadpopikoTnTa

n-1

Kieaving Opapmoviions Ta&wopnmon - Avalimon 24




AvalnTtnon (Linear-Binary) 4String

& int linearSearch(char *ar[],int numOfElements, char *key);
7 |lint binarySearch(char *ar[], int low, int high, char *key);

8
9H char *ar[] = {"cde","abec","cef","abb", aab B
18 g 5 g "klm", "kab","gbe","gab","aaa"};
11
12 int main(int argc, char *argv[]) {
13 int index=8;
14 int numOfElements =sizeof(ar)/sizeof(char *);

15
= Linear Search
= AwoTe TOV 0pIoWO TNG linearSearch()
= AwoTe Napadeiypa xpnong Tng
- Binary Search A®OTE TOV NNyaio KwdIKa
= AwOoTE TOV 0pIoKO TNG binarySearch()
= AwoTe Napadeiypa xpnong Tng

char key[] = "gbe";

KaedvOng Opaumoviions To&wounon - Avalinon 25

How I feel when my code works

\ EE. ‘ AnapaiTnTn NMpoiinoBeon

: A) Karavonon Tou npog
. avaleon €pyou (gicodol,
£€00o0l, ...)
B) yvwon Tou aAyopifpou,
N duvaroTnTa NEPIyPaPng
TOU OTNV OHIAOUMEVN
YAwooa
A) duvaToTNTA PETATPOMNNG
TNG AEKTIKAG NEPIYPAPNG OF
source code
E) napaywyn ekTeAEOIOU
KWOIKaA

KieavOne Opoymoviione Ta&wopmon - Avaymon 26
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