AN

ATz MERDODAFNGRER 2 AL EZEEBSIES
W’k Java FOTSSOTDT I —TEEDHEE

ZREsh™  EkiEZ™

F TV =7 MEMOAFIRBRA X A Ve Bk STk Java 70 7 7 IV T O N—THEBEERETDH. KAV
N, HEa—FDH> b, SHELEAY Yy REEETD, XEP— A ECHEfia— FICHA2AAEN, AT AREL
THITEND. £, 2— NOWEEZMHAT D L) ildflia— RICKHEET X FbiThbhvs. B&mcE, 71—
TELTOa—FELTEASN, MAOEMELMKENS. 2Ky, MFERCL2 Y 7 by =THEEOTF
EEERBRT D, KT, ToiEsER~Ns.

A Group Exercise of Preliminary Java Programming
for Introduction to Object-Oriented Developing Style

FUMIYA GEMBA™ HIROYUKI TOMINAGAT™

We propose a group Exercise of preliminary Java programming for introduction to Object-Oriented developing style. A member
of a group selects a method in a problem code. It is embedded into the exemple code and executed in a support server as a personal
test. A unit test by an exam code is also performed in order to check non-functional requirement.Finally, collection of answer codes
of all members is performed as a productbof the team. A point of a member is calculated by the team score and personal
contribution. The educational purpose is to make learners aware of cooperation works in OOP style. In this paper, we discuss issues
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of educational approach and examples.
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o1 public class QuickSort extends
02 SortTypeAbstract {
o3 //— Y—F
04 @Override
05 public void sort(int[] arr) {
06 quickSort(arr, 0, arr.length-1);
07 }
08 //—— Y—F+F&E
09 private void quickSort(int[] arr,
10 int low, int hig) {
11 int i = low;
12 int j = hig;
13 int pivot = getPivot(arr, low, hig);
14 if (low >= hig) { return; }
15 while (i <= j) {
16 while (arr[i] < pivot) { i++; }
17 while (arr[j] > pivot) { j--; }
18 if (i > j) { break; }
19 swapArr(arr, i, j);
20 i++; j--;
21 }
22 if (low < j) { quickSort(arr, low, j); }
23 if (hig > i) { quickSort(arr, i, hig); }
24 }
25 //---- ¥Ry FORE
26 protected int getPivot(int[] arr,
27 int low, int hig) {
28 return arr[low];
29 }
30 }
2 QuickSort 7 Z A
o1 public class InsertSort extends
02 SortTypeAbstract {
03 //---- J—Fh
04 @0verride
05 public void sort(int[] arr) {
06 insertSort(arr, 0, arr.length-1);
07 }
08 public void sort(int[] arr,
09 int low, int hig) {
10 insertSort(arr, low, hig);
11 }
12 //---- Y— &K
13 private void insertSort(int[] arr,
14 int low, int hig) {
15 for (int i = low+l; i <= hig; i++) {
16 int j = i;
17 while (j >= low+l &&
18 arr[j-11 > arr[j]) {
19 swapArr(arr, j, j-1);
20 j--;
21 }
22 }
23 }
24 }

3 InsertSort 7 7 A
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o1 public abstract class SortTypeAbstract {
02 private int swap_count; /1 RHEEEK
03 //---- AVARALTT
04 public SortTypeAbstract() {
05 swap_count = 0;
06 }
o7 //---- Y—Fk
08 public abstract void sort(int[] arr);
09 [/ ZRHARIE D B A
10 public int getSwapCount() {
11 return swap_count;
12 }
13 //---- BEROKZH
14 protected void swapArr(int[] arr,
15 int p1, int p2) {
16 int tmp = arr[pl];
17 arr[pl] = arr[p2];
18 arr[p2] = tmp;
19 swap_count++;
20 }
21
4 SortTypeAbstract 1% 7 5 %
o1 public class ExtremeQuickSort extends
02 QuickSort {
03 private final int limit = 5;
04 private InsertSort insert_sort;
05 //---- AVARNTIHE
06 public ExtremeQuickSort() {
07 insert_sort = new InsertSort();
08 }
09 //---- Y—h
10 @Override
11 public void sort(int[] arr) {
12 quickSort(arr, @, arr.length-1);
13 }
14 //---- ZHBEBOHRE
15 @Override
16 public int getSwapCount() {
17 return super.getSwapCount() +
18 insert_sort.getSwapCount();
19 }
20
21 //---- Y— MERE
22 private void quickSort(int[] arr,
23 int low, int hig) {
24 int i = low;
25 int j = hig;
26 int pivot = getPivot(arr, low, hig);
27 if (low >= hig) { return; }
28 if (hig-low <= limit) {
29 insert_sort.sort(arr, low, hig);
30 return;
32 }
33 while (i <= j) {
34 while (arr[i] < pivot) { i++; }
35 while (arr[j] > pivot) { j--; }
36 if (1 > j) { break; }
37 swapArr(arr, i, j);
38 i++; j--;
39 }
40 if (low < j) { quickSort(arr, low, j); }
41 if (hig > i) { quickSort(arr, i, hig); }
42 }
43

5 ExtremeQuickSort 7 7 A
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