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Learning System of Data Structure Algorithms

using Interactive Animation

Soo-Mi1 Jang

Dept. of Computer and Information science

Pukyong National University

Abstract

This paper implements the learning system of data structure
algorithms available according to the level of learners under a remote
education environment.

The existing learning systems of the data structure are deficient in the
active participation of learners and interactions between learners and the
systems, because the animations of them using fixed numeric data are
not presented interactively.

In systems, it which it is possible for learners to control data size,
instruction execution rate and tracking code in the course of the
execution of the algorithms, enable self-directed learning. And the
effective learning is provided by implementing interactive animations of

Flash Action Script on web.
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- Micrasoft Internet Explorer

stack example

-2 ¢ topsm A®2 MDD = 4
* top = (index)

— 1 * top <= 4 RIJpYES
. « top > 0 2I31? yes
N

kel
)

POP

(gl 22) 254

A e (18 233 #Zo] o8 A9 dHoly #d5Eo] Az AHs
T RGE Y AR doly 59 A reardlA dojuvi, o] ¢
2= rear ERAE = A7 shE]Zivh dolE a5 o] AAl= frontol A
Adojutm, o] YA = front EQE = XA A7 7 2ok

By HJe F TRV (19 207 o]l d¥o8 FAHY rear ¥H
a3t front EQEE BSHAIA AlZbA o g FHI
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o2 - Microsoft internet Explorer

Linear Queue examipe

EERTTEVY
4

e

£ gk

ECYTEE
«front = 1 {incex)
«{rontx=rear 21JtyeS

g
b4
[~}
=
~~

front= |
rear= 3

fromt<rear? Yes
rear<=from? Yes
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~ Microsoft inlernet Explorer

Insertion sort example

Algorithm Close T Nowvter of ronmy
1] intlist},n;

2

3| inti).next:

4] =t

S whitafi<=n} Y jemm)
8 { ‘

7 next=lisif3}:

s jEisn

3 while{j>=0 && next<iistfi])
10 listlie1)=Hstln
11 i
12 }

13 Bet(j+1]l=nexst;
14 i+

151 )

1)

A A2 Y32 - Microsoft intern

Aigorithm Close:

intij;

i=1;

whie{i<n}{

jeies;

whilsficmoy
iikeys{i] < xeysff]}
swapBkeysli], Bkeys{il).

R N T

-_.
- D
baad ..
E:
*
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Aigorithm Close

intijm_key:
i#fmeni
{
FmiEny1m hey=keysimi;
dof
do{
isitd:

Jwhiteikeysij<=m_key);

o e NS B A W N W

18] dof

" jEit:

12 ywhiteikoyliom ey} | mmm;
it e

LET I e T

14 swap{Skeys{i]. Skeysfjk

151 Jwhitefi<p);

16| swapiBkeys[m]. &koys(j});

18 quick_sortikeys, m, j-1);
19| quick_sort{keys, j+1, nj;
@] )

{ Next ;| | Auto

(gl 29) 2 HH

HEAEL g zrt obd dow (7Y 309 2ol dHelHE ¥

st vl s = 5 dHolH e Aeder gastn, Bl = AE d H o

T e W delEE merdol N REMOR (17
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Algorithm Closs

mergesortiint first,int lasti
first<tastif
int mid = (firstyiosty2;
rergesonifirat mid);
mergeserymid+t last);
mergeiiist, sorted, first, mid, jast);
for(int isfirst;bc=inati++)
list{i).key = sortedij.key
}
14
rvergeilistf) sorted{]int §int m,ing n){
it j= mey;
it k=i;
white(i<em &8 j<=n}{
Hibiatli ey<=Hatfi] key
sorted{k++].kay = listfi++Lkey;
nse
sorted{ke+] ey = listfir+]1key;
}
om}
for{iet t=4; te=n; to e}
sorted{het] key = listft] key:
else
forfint t=i;tc=m;t++}
sorted{et-i).key = fistft] key;

FRRBREBIAIBGACGRNSS oo was ow -

}

- Microsoft Internel Expiorer

Merge Sort

Nnber of roains

List
m'u«iu i
Sorted
{ Next . | Auto :

|mergesortiint first,int tast){
Hifirst<dast){
int mid = {firstrlasty2;
merpasari{first,mid};
mergesortimids1 last);
merge(list sorted. first.mid.fast);
fot(int i=Braticstasties}
fatffl.key = sorted{il.key

R A e N

91}
i

tf].sortedf],int i,int m,int nK
ntj=met:
nt kosi;
while{i<=m 88 je=n){
H{iisti] key<=tist]j} key
sortedfls+] key « ftyt[l++] key;
else
sortmdfk++]key = Hst]] ++] key;
18} )
i#(irm)
for(int tej; te=n; 194}
sortedk+t-} key = Hstft] key:
else
fortint twi;tc=m,tee}
sorted{k«t4] key = Hstithkey:

1}

List

-

[ 00000

Saarted

: . S 5
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Algorithm Open’

void heap_sortiint n){
int kenfd;
whils(k>w1){

down_heapik, nj.
E o

}

k=n-1:

LR

white(k>=1){
3|  swap(keys{l] keysihs1}

10| down_hespit, k)

LY O

12}

131} endt beap sort */

15 | void down_heaptint k, int ni{
16| down key=keys(k]:
17| widle(k<=n/2}

=%

19| ii<n)

0 Hioysiilderaliot])

2t B end Y

22| Mdown_key>skeysfif)
break;

24| waysikjumey(i):
hemi;
25| }

77| heys{j=down_key:
28|}

434_



Microsoft internet Expiorer

Algortihiny Opedt:

woid heap_sori{int ni{
it X=n'2;
witite (ke 1)
down_heapik, n);
ke
}
a4
whiefion1){
9| swap(keysft]. keyaiks1],
10| down heap(l. k)
" ke
12|}
13(}7 end heap sont "/

PR R

15| vokt down_heaptint k, int ni{

18] down_key=keys[k}:

917} whike(k<en/2K

18| i=2%;

191 Hilxn)
itreysfij<heysiivi))
B end i T

"ld‘"'" key>=keyslil}

HOYS[R)*M‘P

SYBUEBNNY

W’l‘tl'mww
}

e EE

Microsoft interaet [ xple

Algorithm Ogen .

void heap_sontiint n}
it Ren'2;
venitefiox Tl

down_heapik, nj:
Kea!

13
lean-1;
while{k>=1{ .. AP
m‘iﬂiﬂl reysik+i) mﬂ issd
. beap{t, k) 4 :
h b ot
}
} 7 end heap_sost *f

1
2

3

4

£

5

T

B

L]

0

11

12

13

1“

15 | void down_heapting &, int ny{
16| sown_hkey~keys[ij:
17| white(k<ens2)
18] 2%

19| iffi<n)

] Heyslilneysiies))
2 el 2 and i
22| idown dey>skeysii]}
23] break,

P
%
26
k4
28

keys[kf=keyli):
k=i
¥
keys{uingdown key;
}

{ Nemt | | Auto
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