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기말고사 

담당교수: 단국대학교 응용컴퓨터공학 박경신 

 

� 답은 반드시 답안지에 기술할 것. 공간이 부족할 경우 반드시 답안지 몇 쪽의 뒤에 있다고 명기한 

후 기술할 것. 그 외의 경우의 답안지 뒤쪽이나 연습지에 기술한 내용은 답안으로 인정 안 함. 답

에는 반드시 네모를 쳐서 확실히 표시할 것. 

� 답안지에 학과, 학번, 이름 외에 본인의 암호(4자리 숫자)를 기입하면 성적공고시 학번대신 암호를 

사용할 것임. 
 
1. Point 클래스이다. 다음 물음에 답하라. (60점)  
    
public classpublic classpublic classpublic class    PointPointPointPoint    impleimpleimpleimplementsmentsmentsments    Comparable<Comparable<Comparable<Comparable<PPPPointointointoint>>>>    {{{{    // (// (// (// (3333)))) 

prprprprotectedotectedotectedotected    doubledoubledoubledouble    xxxx;;;;    
prprprprotectedotectedotectedotected    doubledoubledoubledouble    yyyy;;;;    
public public public public PointPointPointPoint()()()()    {{{{    thisthisthisthis(0.0, 0.0);(0.0, 0.0);(0.0, 0.0);(0.0, 0.0);    }}}}    //(1)//(1)//(1)//(1)    
public public public public PointPointPointPoint((((doubledoubledoubledouble    xxxx, , , , doubledoubledoubledouble    yyyy))))    {{{{    thisthisthisthis.x = x; .x = x; .x = x; .x = x; thisthisthisthis.y = y;.y = y;.y = y;.y = y;    }}}}    // (1)// (1)// (1)// (1)    
public public public public PointPointPointPoint((((PointPointPointPoint    otherotherotherother))))    {{{{    set(other);set(other);set(other);set(other);    }}}}    ///// (1)/ (1)/ (1)/ (1)    
public public public public voidvoidvoidvoid    printprintprintprint()()()()    {{{{    System.out.println(System.out.println(System.out.println(System.out.println("(((("    + x + + x + + x + + x + ","+ y + + y + + y + + y + ")"););););    }}}}    
public public public public StringStringStringString    toString()toString()toString()toString()    {{{{    return return return return "(((("    + + + + xxxx    + + + + ","+ + + + yyyy    + + + + ")";;;;    }}}}    
public public public public doubledoubledoubledouble    getXgetXgetXgetX()()()()    {{{{    returnreturnreturnreturn    xxxx;;;;    }}}}    
public public public public doubledoubledoubledouble    getYgetYgetYgetY()()()()    {{{{    returnreturnreturnreturn    yyyy;;;;    }}}}    
public public public public void void void void setXsetXsetXsetX((((doubledoubledoubledouble    xxxx))))    {{{{    thisthisthisthis.x = x.x = x.x = x.x = x; ; ; ; }}}}    
public public public public vovovovoid id id id setYsetYsetYsetY((((doubledoubledoubledouble    yyyy))))    {{{{    thisthisthisthis.y = y.y = y.y = y.y = y; ; ; ; }}}}    
public public public public void void void void setsetsetset((((Point Point Point Point otherotherotherother))))    {{{{    thisthisthisthis.x = other.x; .x = other.x; .x = other.x; .x = other.x; thisthisthisthis.y = other.y;.y = other.y;.y = other.y;.y = other.y;    }}}}    
public public public public intintintint    compareTocompareTocompareTocompareTo((((Point Point Point Point otherotherotherother))))    {{{{    returnreturnreturnreturn    Double.compare(Double.compare(Double.compare(Double.compare(thisthisthisthis.getX(), other.getX().getX(), other.getX().getX(), other.getX().getX(), other.getX()))));;;;    }}}}    // (// (// (// (4444))))    
public public public public static Comparator<Point> YComparatorstatic Comparator<Point> YComparatorstatic Comparator<Point> YComparatorstatic Comparator<Point> YComparator    = = = = newnewnewnew    ComparatComparatComparatComparator<Point>or<Point>or<Point>or<Point>()()()()    {{{{    // (// (// (// (4444))))    

public public public public intintintint    comparecomparecomparecompare((((Point Point Point Point p1, p1, p1, p1, Point Point Point Point p2p2p2p2))))    {{{{    
returnreturnreturnreturn    Double.compare(p1Double.compare(p1Double.compare(p1Double.compare(p1.getY.getY.getY.getY(), p2(), p2(), p2(), p2.get.get.get.getYYYY())())())());;;;    

}}}}    
}}}};;;;    

}}}}    
public public public public class class class class Point3DPoint3DPoint3DPoint3D    extendsextendsextendsextends    PPPPointointointoint    {{{{    // (// (// (// (3333))))    

protected doubleprotected doubleprotected doubleprotected double    zzzz;;;;    
publicpublicpublicpublic    Point3DPoint3DPoint3DPoint3D() () () () {{{{    this(0, 0, 0)this(0, 0, 0)this(0, 0, 0)this(0, 0, 0);;;;    }}}}    ////////    (1)(1)(1)(1)    
public public public public Point3DPoint3DPoint3DPoint3D((((intintintint    xxxx,,,,    int int int int yyyy,,,,    int int int int zzzz))))    { { { { thisthisthisthis.x = x; .x = x; .x = x; .x = x; thisthisthisthis.y = y;.y = y;.y = y;.y = y;    thisthisthisthis.z = z; .z = z; .z = z; .z = z; }}}}    // (1)// (1)// (1)// (1)    
public public public public Point3DPoint3DPoint3DPoint3D((((Point3DPoint3DPoint3DPoint3D    otherotherotherother))))    { { { { set(other);set(other);set(other);set(other);    }}}}    // (1)// (1)// (1)// (1)    
public public public public Point3DPoint3DPoint3DPoint3D((((PointPointPointPoint    otherotherotherother))))    { { { { set(other);set(other);set(other);set(other);    } // (1)} // (1)} // (1)} // (1)    
public public public public voidvoidvoidvoid    printprintprintprint()()()()    {{{{    System.out.println(System.out.println(System.out.println(System.out.println("(((("    + x + + x + + x + + x + ","+ y + + y + + y + + y + ","+ z ++ z ++ z ++ z +")"););););    }}}}    
public public public public StringStringStringString    toString()toString()toString()toString()    {{{{    rrrreturn eturn eturn eturn "(((("    + x + + x + + x + + x + ","+ y + + y + + y + + y + ","+ z ++ z ++ z ++ z +")";;;;    }}}}    
public public public public doubledoubledoubledouble    getZgetZgetZgetZ()()()()    {{{{    returnreturnreturnreturn    zzzz;;;;    }}}}    
public public public public void void void void ssssetZetZetZetZ((((doubledoubledoubledouble    zzzz))))    {{{{    thisthisthisthis....zzzz    = = = = zzzz; ; ; ; }}}}    
public public public public void void void void setsetsetset((((Point Point Point Point otherotherotherother))))    {{{{    // (// (// (// (2222))))    

if if if if (other(other(other(other    instanceofinstanceofinstanceofinstanceof    Point3DPoint3DPoint3DPoint3D) ) ) ) ____set((set((set((set((Point3DPoint3DPoint3DPoint3D)other);)other);)other);)other);________________________________    
else else else else ____super.set(other);super.set(other);super.set(other);super.set(other);________________________________________________________________________________________________________________________________    

}}}}    
public public public public void void void void setsetsetset((((PointPointPointPoint3D3D3D3D    otherotherotherother))))    {{{{    thisthisthisthis.x = other.x; .x = other.x; .x = other.x; .x = other.x; thisthisthisthis.y = other.y;.y = other.y;.y = other.y;.y = other.y;    thisthisthisthis.z = other.z;.z = other.z;.z = other.z;.z = other.z;    }}}}    // (2)// (2)// (2)// (2)    
public public public public static Comparator<Pointstatic Comparator<Pointstatic Comparator<Pointstatic Comparator<Point3D3D3D3D>>>>    ZZZZComparatorComparatorComparatorComparator    = = = = newnewnewnew    Comparator<PointComparator<PointComparator<PointComparator<Point3D3D3D3D>>>>()()()()    { // ({ // ({ // ({ // (4444))))    

public intpublic intpublic intpublic int    comparecomparecomparecompare((((PointPointPointPoint3D3D3D3D    p1, p1, p1, p1, PointPointPointPoint3D3D3D3D    p2p2p2p2))))    {{{{    
returnreturnreturnreturn    Double.Double.Double.Double.compare(p1compare(p1compare(p1compare(p1.getZ.getZ.getZ.getZ(), p2.get(), p2.get(), p2.get(), p2.getZZZZ())())())());;;;    

}}}}    
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}}}};;;;    
}}}}    
class class class class PointTest PointTest PointTest PointTest {{{{    

public static voidpublic static voidpublic static voidpublic static void    print(print(print(print(ObjectObjectObjectObject[][][][]    arr) { arr) { arr) { arr) { SystemSystemSystemSystem.out.println(.out.println(.out.println(.out.println(java.util.Arraysjava.util.Arraysjava.util.Arraysjava.util.Arrays.toString(arr).toString(arr).toString(arr).toString(arr)););););    }}}}    
public static voidpublic static voidpublic static voidpublic static void    pointpointpointpointTestTestTestTest() {() {() {() {    // (5)// (5)// (5)// (5)    

IIIIntntntntegeregeregereger[][][][]    array1 = { 1, 2, 3 };array1 = { 1, 2, 3 };array1 = { 1, 2, 3 };array1 = { 1, 2, 3 };    
print(array1); // print(array1); // print(array1); // print(array1); // (1) (1) (1) (1) [1, 2, 3][1, 2, 3][1, 2, 3][1, 2, 3]    
SSSStringtringtringtring[][][][]    array2 = { array2 = { array2 = { array2 = { "aaaa", , , , "bbbb", , , , "cccc"    };};};};    
print(array2); // print(array2); // print(array2); // print(array2); // (2) (2) (2) (2) [a, b, c][a, b, c][a, b, c][a, b, c]    
PointPointPointPoint[] [] [] [] array3array3array3array3    = = = = newnewnewnew    PointPointPointPoint[[[[3333];];];];    
array3array3array3array3[[[[0000] = ] = ] = ] = newnewnewnew    PointPointPointPoint((((1111, , , , 1111););););    
array3array3array3array3[[[[1111] = ] = ] = ] = newnewnewnew    Point3DPoint3DPoint3DPoint3D((((0000, , , , 0000, , , , 0000););););    
array3array3array3array3[[[[2222] = ] = ] = ] = array3array3array3array3[[[[0000];];];];    
print(print(print(print(array3array3array3array3); // (3)); // (3)); // (3)); // (3)    [ (1[ (1[ (1[ (1.0.0.0.0, 1, 1, 1, 1.0.0.0.0), (0), (0), (0), (0.0.0.0.0, 0, 0, 0, 0.0.0.0.0, 0, 0, 0, 0.0.0.0.0), ), ), ), (1(1(1(1.0.0.0.0, 1, 1, 1, 1.0.0.0.0) ]) ]) ]) ]    
PointPointPointPoint    oooonenenene1 = 1 = 1 = 1 = newnewnewnew    PointPointPointPoint(10, 10);(10, 10);(10, 10);(10, 10);    
oooonenenene1.print(); // (1.print(); // (1.print(); // (1.print(); // (4444))))    (10(10(10(10.0.0.0.0, 10, 10, 10, 10.0.0.0.0))))    
PointPointPointPoint    one2 = one2 = one2 = one2 = newnewnewnew    PointPointPointPoint(o(o(o(onenenene1)1)1)1);;;;    
one2.setone2.setone2.setone2.setXXXX((((20202020););););    
one2.setY(30);one2.setY(30);one2.setY(30);one2.setY(30);    
oneoneoneone2.print();2.print();2.print();2.print();    // (5// (5// (5// (5))))    (20, 30)(20, 30)(20, 30)(20, 30)    
PointPointPointPoint    one3 = one3 = one3 = one3 = newnewnewnew    Point3DPoint3DPoint3DPoint3D(100, 100, 100);(100, 100, 100);(100, 100, 100);(100, 100, 100);    
one3.print(); // (6)one3.print(); // (6)one3.print(); // (6)one3.print(); // (6)    (100, 100, 100)(100, 100, 100)(100, 100, 100)(100, 100, 100)    
PointPointPointPoint    one4one4one4one4    = = = = newnewnewnew    Point3DPoint3DPoint3DPoint3D(1,(1,(1,(1,    2, 3);2, 3);2, 3);2, 3);    
one4one4one4one4.print(); // (.print(); // (.print(); // (.print(); // (7777))))    (1, 2, 3)(1, 2, 3)(1, 2, 3)(1, 2, 3)    
oneoneoneone4444.set(one1);.set(one1);.set(one1);.set(one1);    
System.out.printlnSystem.out.printlnSystem.out.printlnSystem.out.println(((("oneoneoneone4444.set(one1)=.set(one1)=.set(one1)=.set(one1)="    + + + + one4one4one4one4))));;;;    // (8// (8// (8// (8))))    (10, 10, 3)(10, 10, 3)(10, 10, 3)(10, 10, 3)    
oooonenenene4444.set(one2);.set(one2);.set(one2);.set(one2);    
System.out.printlnSystem.out.printlnSystem.out.printlnSystem.out.println(((("oneoneoneone4444.set(one2)=.set(one2)=.set(one2)=.set(one2)="    + one+ one+ one+ one4444))));;;;    // (9// (9// (9// (9))))    (20, 30, 3)(20, 30, 3)(20, 30, 3)(20, 30, 3)    
oooone4ne4ne4ne4.set(.set(.set(.set(one3one3one3one3););););    
System.out.printlnSystem.out.printlnSystem.out.printlnSystem.out.println(((("oneoneoneone4444.set(.set(.set(.set(one3one3one3one3)=)=)=)="    + + + + one4one4one4one4)))); // (; // (; // (; // (10101010))))    (100, 100, 100)(100, 100, 100)(100, 100, 100)(100, 100, 100)    

}}}}    
public public public public sssstatic voidtatic voidtatic voidtatic void    arrayListarrayListarrayListarrayListTest() {Test() {Test() {Test() {    // (6)// (6)// (6)// (6)    

ArrayList<ArrayList<ArrayList<ArrayList<Point3Point3Point3Point3DDDD>>>>    qList = qList = qList = qList = newnewnewnew    ArrayList<ArrayList<ArrayList<ArrayList<Point3DPoint3DPoint3DPoint3D>>>>()()()();;;;    
qqqqListListListList.add(.add(.add(.add(newnewnewnew    PointPointPointPoint3D3D3D3D((((0000, , , , 1, 21, 21, 21, 2))))))));;;;    
qqqqListListListList.add(.add(.add(.add(newnewnewnew    PointPointPointPoint3D3D3D3D((((----6666, , , , 7, 8)7, 8)7, 8)7, 8)););););    
qqqqListListListList.add(.add(.add(.add(newnewnewnew    PointPointPointPoint3D3D3D3D((((----11110000, , , , 20, 3020, 3020, 3020, 30))))))));;;;    
qListqListqListqList.sort(.sort(.sort(.sort((Point p1, (Point p1, (Point p1, (Point p1, Point p2) Point p2) Point p2) Point p2) ---->>>>    // (// (// (// (6666))))    

Double.compare(p1.getX(), p2.getX())Double.compare(p1.getX(), p2.getX())Double.compare(p1.getX(), p2.getX())Double.compare(p1.getX(), p2.getX())    
););););    
qList.sort(qList.sort(qList.sort(qList.sort(new Comparator<Point3D>() {new Comparator<Point3D>() {new Comparator<Point3D>() {new Comparator<Point3D>() {    // (// (// (// (6666))))    

public int compare(Point3D p1, Point3D p2) {public int compare(Point3D p1, Point3D p2) {public int compare(Point3D p1, Point3D p2) {public int compare(Point3D p1, Point3D p2) {    
        return Double.compare(p1.getY(), p2.getY());return Double.compare(p1.getY(), p2.getY());return Double.compare(p1.getY(), p2.getY());return Double.compare(p1.getY(), p2.getY());    
    }}}}    

});});});});    
qList.sort(qList.sort(qList.sort(qList.sort(Point3D.Point3D.Point3D.Point3D.ZComparator);ZComparator);ZComparator);ZComparator);    // (// (// (// (6666))))    

}}}}    
public stpublic stpublic stpublic static voidatic voidatic voidatic void    main(main(main(main(StringStringStringString[ ] args[ ] args[ ] args[ ] args) {) {) {) {    

pointTest();pointTest();pointTest();pointTest();    
arrayListTest();arrayListTest();arrayListTest();arrayListTest();    

}}}}    
}}}}    
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1.11.11.11.1 PointPointPointPoint     Point3DPoint3DPoint3DPoint3D            ....    ((((10101010 ))))    
    
public public public public PointPointPointPoint()()()()    { { { { thisthisthisthis(0.0, 0.0); (0.0, 0.0); (0.0, 0.0); (0.0, 0.0); }}}}    //(1)//(1)//(1)//(1)    
public public public public PointPointPointPoint((((doubledoubledoubledouble    x, x, x, x, doubledoubledoubledouble    yyyy))))    {{{{    thisthisthisthis.x = x; .x = x; .x = x; .x = x; thisthisthisthis.y = y; .y = y; .y = y; .y = y; }}}}    // (1)// (1)// (1)// (1)    
public public public public PointPointPointPoint((((PointPointPointPoint    otherotherotherother))))    {{{{    set(otheset(otheset(otheset(other);r);r);r);    }}}}    // (1)// (1)// (1)// (1)    
    
publicpublicpublicpublic    Point3DPoint3DPoint3DPoint3D() () () () {{{{    this(0, 0, 0)this(0, 0, 0)this(0, 0, 0)this(0, 0, 0);;;;    }}}}    // (1)// (1)// (1)// (1)    
public public public public Point3DPoint3DPoint3DPoint3D((((intintintint    xxxx,,,,    int int int int yyyy,,,,    int int int int zzzz))))    { { { { thisthisthisthis.x = x; .x = x; .x = x; .x = x; thisthisthisthis.y = y;.y = y;.y = y;.y = y;    thisthisthisthis.z = z; }.z = z; }.z = z; }.z = z; }    // (1)// (1)// (1)// (1)    
public public public public Point3DPoint3DPoint3DPoint3D((((Point3DPoint3DPoint3DPoint3D    otherotherotherother))))    { { { { set(other);set(other);set(other);set(other);    } // (1)} // (1)} // (1)} // (1)    
public public public public Point3DPoint3DPoint3DPoint3D((((PointPointPointPoint    otherotherotherother))))    { { { { set(other);set(other);set(other);set(other);    } // (1)} // (1)} // (1)} // (1)    
    
    

1.21.21.21.2 Point3D Point3D Point3D Point3D     setsetsetset((((PointPointPointPoint3D3D3D3D))))     set(Point)set(Point)set(Point)set(Point)     ....    ((((10101010 ))))    
    
public public public public void void void void setsetsetset((((Point Point Point Point otherotherotherother))))    {{{{    // (// (// (// (2222))))    

if if if if (other (other (other (other instanceofinstanceofinstanceofinstanceof    Point3DPoint3DPoint3DPoint3D) ) ) )     
set((set((set((set((Point3DPoint3DPoint3DPoint3D)other); )other); )other); )other);     

else else else else     
supersupersupersuper.set(other);.set(other);.set(other);.set(other);    

}}}}    
public public public public void void void void setsetsetset((((PointPointPointPoint3D3D3D3D    otherotherotherother))))    {{{{    // // // // (2(2(2(2))))    

thisthisthisthis.x = other.x;.x = other.x;.x = other.x;.x = other.x;    
thisthisthisthis.y = other.y;.y = other.y;.y = other.y;.y = other.y;    
thisthisthisthis.z = other.z;.z = other.z;.z = other.z;.z = other.z;    

}}}}    
    
    

1.31.31.31.3 PointPointPointPoint        implements implements implements implements     PointPointPointPoint3D 3D 3D 3D     extends extends extends extends     ....    (10(10(10(10 ))))    
    
class Point iclass Point iclass Point iclass Point implementsmplementsmplementsmplements    Comparable<Point>Comparable<Point>Comparable<Point>Comparable<Point>                         

,,,,    int compareTo(Point)int compareTo(Point)int compareTo(Point)int compareTo(Point)             ....    
    
class Point3D extends Pointclass Point3D extends Pointclass Point3D extends Pointclass Point3D extends Point     Point3D Point3D Point3D Point3D     Point Point Point Point         protectedprotectedprotectedprotected     publicpublicpublicpublic         

                            ....    
    
    
    
    

1.41.41.41.4 PointPointPointPoint     Point3DPoint3DPoint3DPoint3D        intintintint    compareTocompareTocompareTocompareTo((((Point Point Point Point otherotherotherother) ) ) )     ....    Comparator<Point> Comparator<Point> Comparator<Point> Comparator<Point> 
YComparatorYComparatorYComparatorYComparator        Comparator<Point3D> ZComparatorComparator<Point3D> ZComparatorComparator<Point3D> ZComparatorComparator<Point3D> ZComparator            . . . . ((((10101010 ))))    

    
ComparableComparableComparableComparable            Point Point Point Point     iiiint nt nt nt compareTo(Point other) compareTo(Point other) compareTo(Point other) compareTo(Point other)             

....    PointPointPointPoint     collectionscollectionscollectionscollections             sort() sort() sort() sort()         ....    
PointPointPointPoint     x x x x                 ....    
    
Comparator<Point> YComparatorComparator<Point> YComparatorComparator<Point> YComparatorComparator<Point> YComparator        Comparator<Point3D> ZComparatorComparator<Point3D> ZComparatorComparator<Point3D> ZComparatorComparator<Point3D> ZComparator        y y y y     z z z z     

                        ....    ComparatorComparatorComparatorComparator            
        int compare(Point p1, Pint compare(Point p1, Pint compare(Point p1, Pint compare(Point p1, Point p2)oint p2)oint p2)oint p2) . . . .     

PointPointPointPoint////Point3DPoint3DPoint3DPoint3D     collectionscollectionscollectionscollections             sort(YComparator)sort(YComparator)sort(YComparator)sort(YComparator)        sort(ZComparator)sort(ZComparator)sort(ZComparator)sort(ZComparator)             
yyyy        z z z z             ....    
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1.51.51.51.5 pointTestpointTestpointTestpointTest(((())))             ....                . . . . PPPPolymorphismolymorphismolymorphismolymorphism         ....    (10(10(10(10 ))))    
    

[1, 2, 3][1, 2, 3][1, 2, 3][1, 2, 3]    // (1)// (1)// (1)// (1)    
[a, b, c][a, b, c][a, b, c][a, b, c]    // (2)// (2)// (2)// (2)    
[[[[(1.0, 1.0)(1.0, 1.0)(1.0, 1.0)(1.0, 1.0), (0.0, 0.0, 0.0), (0.0, 0.0, 0.0), (0.0, 0.0, 0.0), (0.0, 0.0, 0.0), (1.0, 1.0) ], (1.0, 1.0) ], (1.0, 1.0) ], (1.0, 1.0) ]    // (// (// (// (3333))))    
(10.0, 10.0) // (4)(10.0, 10.0) // (4)(10.0, 10.0) // (4)(10.0, 10.0) // (4)    
(20.0, 30.0) // (5)(20.0, 30.0) // (5)(20.0, 30.0) // (5)(20.0, 30.0) // (5)    
(100.0, 100.0, 100.0) // (6)(100.0, 100.0, 100.0) // (6)(100.0, 100.0, 100.0) // (6)(100.0, 100.0, 100.0) // (6)    
(1.0, 2.0, 3.0) // (7)(1.0, 2.0, 3.0) // (7)(1.0, 2.0, 3.0) // (7)(1.0, 2.0, 3.0) // (7)    
oooonenenene4444.set(.set(.set(.set(one1one1one1one1)=()=()=()=(11110.0, 0.0, 0.0, 0.0, 11110.00.00.00.0, 3.0, 3.0, 3.0, 3.0) // () // () // () // (8888))))    
oooone4ne4ne4ne4.set(one2)=(20.0, 30.set(one2)=(20.0, 30.set(one2)=(20.0, 30.set(one2)=(20.0, 30.0.0.0.0, 3.0, 3.0, 3.0, 3.0) // () // () // () // (9999))))    
oooonenenene4444.set(.set(.set(.set(one3one3one3one3)=(1)=(1)=(1)=(100000000.0, .0, .0, .0, 111100000000.0.0.0.0, 1, 1, 1, 100000000.0.0.0.0))))    // (// (// (// (10101010))))    
    
    

1.61.61.61.6 arrayListTest()arrayListTest()arrayListTest()arrayListTest()                 sort sort sort sort     . . . . ((((11110000 ))))    
    
qList.sort((Point p1, Point p2) qList.sort((Point p1, Point p2) qList.sort((Point p1, Point p2) qList.sort((Point p1, Point p2) ----> // (1) lambda > // (1) lambda > // (1) lambda > // (1) lambda         x x x x         
    Double.compare(p1.getX(), p2.getX())Double.compare(p1.getX(), p2.getX())Double.compare(p1.getX(), p2.getX())Double.compare(p1.getX(), p2.getX())    
););););    
qList.sort(qList.sort(qList.sort(qList.sort(new Comparator<Point3D>() {new Comparator<Point3D>() {new Comparator<Point3D>() {new Comparator<Point3D>() {    // (2) // (2) // (2) // (2) anonymousanonymousanonymousanonymous    method method method method         yyyy            
    public int compare(Point3D p1,public int compare(Point3D p1,public int compare(Point3D p1,public int compare(Point3D p1,    Point3D p2) {Point3D p2) {Point3D p2) {Point3D p2) {    
        return Double.compare(p1.getY(), p2.getY());return Double.compare(p1.getY(), p2.getY());return Double.compare(p1.getY(), p2.getY());return Double.compare(p1.getY(), p2.getY());    
    }}}}    
});});});});    
qList.sort(qList.sort(qList.sort(qList.sort(Point3D.Point3D.Point3D.Point3D.ZComparator); // (ZComparator); // (ZComparator); // (ZComparator); // (3) Comparator 3) Comparator 3) Comparator 3) Comparator         z z z z         
    

 
 
2. ShapeDrawing 프로그램 일부이다. 다음 물음에 답하라. (30점)  
    
public class ShapeDrawing extends JFrame {public class ShapeDrawing extends JFrame {public class ShapeDrawing extends JFrame {public class ShapeDrawing extends JFrame {    

ShapeDrawingPanel polyCanShapeDrawingPanel polyCanShapeDrawingPanel polyCanShapeDrawingPanel polyCanvas = new ShapeDrawingPanel();vas = new ShapeDrawingPanel();vas = new ShapeDrawingPanel();vas = new ShapeDrawingPanel();    
public static void main(String[] args) {public static void main(String[] args) {public static void main(String[] args) {public static void main(String[] args) {    

        new ShapeDrawing();new ShapeDrawing();new ShapeDrawing();new ShapeDrawing();    
}}}}    
public ShapeDrawing() {public ShapeDrawing() {public ShapeDrawing() {public ShapeDrawing() {    

super("Shape Drawing Frame");super("Shape Drawing Frame");super("Shape Drawing Frame");super("Shape Drawing Frame");    
setBounds(10, 10, 350, 350);setBounds(10, 10, 350, 350);setBounds(10, 10, 350, 350);setBounds(10, 10, 350, 350);    
setResizable(false);setResizable(false);setResizable(false);setResizable(false);    
setVisible(true);setVisible(true);setVisible(true);setVisible(true);    
polyCanvas.setPreferredSize(new DimenspolyCanvas.setPreferredSize(new DimenspolyCanvas.setPreferredSize(new DimenspolyCanvas.setPreferredSize(new Dimension(300, 300));ion(300, 300));ion(300, 300));ion(300, 300));    
this.add(polyCanvas);this.add(polyCanvas);this.add(polyCanvas);this.add(polyCanvas);    
setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);    

}}}}    
private class ShapeDrawingPanel extends JPanel implements private class ShapeDrawingPanel extends JPanel implements private class ShapeDrawingPanel extends JPanel implements private class ShapeDrawingPanel extends JPanel implements MouseListenerMouseListenerMouseListenerMouseListener        

        ArrayList<RandomShape> shapes ArrayList<RandomShape> shapes ArrayList<RandomShape> shapes ArrayList<RandomShape> shapes = new ArrayList<RandomShape>= new ArrayList<RandomShape>= new ArrayList<RandomShape>= new ArrayList<RandomShape>();();();();    // (1)// (1)// (1)// (1)        ....    
        public ShapeDrawingPanel() {public ShapeDrawingPanel() {public ShapeDrawingPanel() {public ShapeDrawingPanel() {    
            System.out.println("ShapeDrawingPanel");System.out.println("ShapeDrawingPanel");System.out.println("ShapeDrawingPanel");System.out.println("ShapeDrawingPanel");    
            addMouseListener(this);addMouseListener(this);addMouseListener(this);addMouseListener(this);    
        }}}}    
        @Override@Override@Override@Override    
        public void paintComponent(Graphics g)public void paintComponent(Graphics g)public void paintComponent(Graphics g)public void paintComponent(Graphics g)    {{{{    // (2)// (2)// (2)// (2)    
            super.paintComponent(g);super.paintComponent(g);super.paintComponent(g);super.paintComponent(g);    
            Graphics2D g2 = (Graphics2D) g;Graphics2D g2 = (Graphics2D) g;Graphics2D g2 = (Graphics2D) g;Graphics2D g2 = (Graphics2D) g;    
            g2.setRendeg2.setRendeg2.setRendeg2.setRenderingHint(RenderingHints.KEY_ANTIALIASING, ringHint(RenderingHints.KEY_ANTIALIASING, ringHint(RenderingHints.KEY_ANTIALIASING, ringHint(RenderingHints.KEY_ANTIALIASING, 
RenderingHints.VALUE_ANTIALIAS_ON);RenderingHints.VALUE_ANTIALIAS_ON);RenderingHints.VALUE_ANTIALIAS_ON);RenderingHints.VALUE_ANTIALIAS_ON);    

for (RandomShape s : shapes) for (RandomShape s : shapes) for (RandomShape s : shapes) for (RandomShape s : shapes) // (// (// (// (1111))))                
s.draw(g2);s.draw(g2);s.draw(g2);s.draw(g2);    
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        }}}}    
        public void mouseClicked(MouseEvent e) {public void mouseClicked(MouseEvent e) {public void mouseClicked(MouseEvent e) {public void mouseClicked(MouseEvent e) {    
        }}}}    
        public void mousePressed(MouseEvent e) {public void mousePressed(MouseEvent e) {public void mousePressed(MouseEvent e) {public void mousePressed(MouseEvent e) {    
            System.out.println("PrSystem.out.println("PrSystem.out.println("PrSystem.out.println("Pressed");essed");essed");essed");    
            Point center = new Point((double) e.getX(), (double) e.getY()Point center = new Point((double) e.getX(), (double) e.getY()Point center = new Point((double) e.getX(), (double) e.getY()Point center = new Point((double) e.getX(), (double) e.getY()))));;;;    
            RandomShape s = RandomShapeFactory.getInstance(RandomShape s = RandomShapeFactory.getInstance(RandomShape s = RandomShapeFactory.getInstance(RandomShape s = RandomShapeFactory.getInstance(centercentercentercenter););););    

shapes.add(s);shapes.add(s);shapes.add(s);shapes.add(s);    // (// (// (// (1)1)1)1)                ....    
            repaint();repaint();repaint();repaint();    // (2)// (2)// (2)// (2)    
        }}}}    
        public void mouseReleased(MouseEvent e) {public void mouseReleased(MouseEvent e) {public void mouseReleased(MouseEvent e) {public void mouseReleased(MouseEvent e) {    
        }}}}    
        publipublipublipublic void mouseEntered(MouseEvent e) {c void mouseEntered(MouseEvent e) {c void mouseEntered(MouseEvent e) {c void mouseEntered(MouseEvent e) {    
        }}}}    
        public void mouseExited(MouseEvent e) {public void mouseExited(MouseEvent e) {public void mouseExited(MouseEvent e) {public void mouseExited(MouseEvent e) {    
        }}}}    
    }}}}    
}}}}    
    
2.12.12.12.1 ShapeDrawingPanel ShapeDrawingPanel ShapeDrawingPanel ShapeDrawingPanel                     ....    (10(10(10(10 ))))    

    
ArrayList<RandomShape> shapes ArrayList<RandomShape> shapes ArrayList<RandomShape> shapes ArrayList<RandomShape> shapes = new ArrayList<RandomShape>= new ArrayList<RandomShape>= new ArrayList<RandomShape>= new ArrayList<RandomShape>(); // (1) (); // (1) (); // (1) (); // (1)     ....    
    
ffffor (RandomShape s : shapes) or (RandomShape s : shapes) or (RandomShape s : shapes) or (RandomShape s : shapes) // (1)// (1)// (1)// (1)                

s.draw(g2);s.draw(g2);s.draw(g2);s.draw(g2);    
    
shapes.add(s);shapes.add(s);shapes.add(s);shapes.add(s);    // (1) // (1) // (1) // (1)             ....    
    
    
    

2.22.22.22.2 ShapeDrawingPanel ShapeDrawingPanel ShapeDrawingPanel ShapeDrawingPanel         paintComponent(paintComponent(paintComponent(paintComponent(Graphics g)Graphics g)Graphics g)Graphics g)        mousePressed(mousePressed(mousePressed(mousePressed(MouseEvent MouseEvent MouseEvent MouseEvent 
eeee) ) ) )     repaint()repaint()repaint()repaint()         ,,,,                            ....    (10(10(10(10 ))))    
    
paintComponentpaintComponentpaintComponentpaintComponent        JPanelJPanelJPanelJPanel         ShapeDShapeDShapeDShapeDrawingPanel rawingPanel rawingPanel rawingPanel             

((((Paint) Paint) Paint) Paint)                 ....        
                                ....    

    
rrrrepaint(epaint(epaint(epaint() ) ) )                         ((((Paint) Paint) Paint) Paint)     

        ....    rrrrepaint() epaint() epaint() epaint()                         
paintComponent paintComponent paintComponent paintComponent         ....    
    
    

2.32.32.32.3 ShapeDrawingPanel ShapeDrawingPanel ShapeDrawingPanel ShapeDrawingPanel                     MouseListenerMouseListenerMouseListenerMouseListener            
....                ....    (10(10(10(10 ))))    

    
            (1) (1) (1) (1)                 (2) (2) (2) (2)                 

    (3) (3) (3) (3)         (4) (4) (4) (4)                 (5) (5) (5) (5)         
    ....            MouseListener MouseListener MouseListener MouseListener                     

        ....        
vvvvoid oid oid oid mouseClicked(MouseEvent e)mouseClicked(MouseEvent e)mouseClicked(MouseEvent e)mouseClicked(MouseEvent e)    
void mousePressed(MouseEvent e)void mousePressed(MouseEvent e)void mousePressed(MouseEvent e)void mousePressed(MouseEvent e)    
void mouseReleased(MouseEvent e)void mouseReleased(MouseEvent e)void mouseReleased(MouseEvent e)void mouseReleased(MouseEvent e)    
void mouseEntered(MouseEvent e)void mouseEntered(MouseEvent e)void mouseEntered(MouseEvent e)void mouseEntered(MouseEvent e)    
void mouseEvoid mouseEvoid mouseEvoid mouseExitxitxitxited(MouseEvent e)ed(MouseEvent e)ed(MouseEvent e)ed(MouseEvent e)    

    ShapeDrawingPanel ShapeDrawingPanel ShapeDrawingPanel ShapeDrawingPanel             addMouseListener(this);addMouseListener(this);addMouseListener(this);addMouseListener(this);     ....    
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3. HW3 프로그램 일부이다. 다음 물음에 답하라. (20점) 
    
public public public public classclassclassclass    GeometryFrame GeometryFrame GeometryFrame GeometryFrame extendsextendsextendsextends    JFrame JFrame JFrame JFrame implementsimplementsimplementsimplements    ItemListener, KeyListener ItemListener, KeyListener ItemListener, KeyListener ItemListener, KeyListener {{{{ 

private private private private GeometryGeometryGeometryGeometry    geo = geo = geo = geo = nullnullnullnull;;;;    
private intprivate intprivate intprivate int    selectedIndex = selectedIndex = selectedIndex = selectedIndex = ----1111;;;;    
private private private private StringStringStringString[] comboboxItems = [] comboboxItems = [] comboboxItems = [] comboboxItems = GeometryTypeGeometryTypeGeometryTypeGeometryType.names().names().names().names();;;;    
private private private private JComboBox JComboBox JComboBox JComboBox ccccombo1 = ombo1 = ombo1 = ombo1 = new JCombonew JCombonew JCombonew JComboBoxBoxBoxBox(comboboxItems)(comboboxItems)(comboboxItems)(comboboxItems);;;;    
private private private private JLabel JLabel JLabel JLabel label1 = label1 = label1 = label1 = new JLabelnew JLabelnew JLabelnew JLabel((((""""label1label1label1label1""""))));;;;    
private JLabel private JLabel private JLabel private JLabel label2 = label2 = label2 = label2 = new JLabelnew JLabelnew JLabelnew JLabel((((""""label2label2label2label2""""););););    
private JLabel private JLabel private JLabel private JLabel label3 = label3 = label3 = label3 = new JLabelnew JLabelnew JLabelnew JLabel((((""""label3label3label3label3""""););););    
private JLabel private JLabel private JLabel private JLabel label4 = label4 = label4 = label4 = new JLabelnew JLabelnew JLabelnew JLabel((((""""label4label4label4label4""""););););    
private JLabel private JLabel private JLabel private JLabel label5 = label5 = label5 = label5 = new JLabelnew JLabelnew JLabelnew JLabel((((""""label5label5label5label5""""););););    
privatprivatprivatprivate JTextField e JTextField e JTextField e JTextField textfield1 = textfield1 = textfield1 = textfield1 = new Jnew Jnew Jnew JTextFieldTextFieldTextFieldTextField(20);(20);(20);(20);    
private JTextField private JTextField private JTextField private JTextField textfield2 = textfield2 = textfield2 = textfield2 = new Jnew Jnew Jnew JTextFieldTextFieldTextFieldTextField(20);(20);(20);(20);    
private JTextField private JTextField private JTextField private JTextField textfield3 = textfield3 = textfield3 = textfield3 = new Jnew Jnew Jnew JTextFieldTextFieldTextFieldTextField(20);(20);(20);(20);    
private JTextField private JTextField private JTextField private JTextField textfield4 = textfield4 = textfield4 = textfield4 = new Jnew Jnew Jnew JTextFieldTextFieldTextFieldTextField(20);(20);(20);(20);    
private JTextField private JTextField private JTextField private JTextField textfield5 = textfield5 = textfield5 = textfield5 = new Jnew Jnew Jnew JTextFieldTextFieldTextFieldTextField(20);(20);(20);(20);    
prprprprivate Jivate Jivate Jivate JButtonButtonButtonButton    button1button1button1button1    = = = = new Jnew Jnew Jnew JButtonButtonButtonButton(((("""" """"););););    
private JButton private JButton private JButton private JButton button1 = button1 = button1 = button1 = new Jnew Jnew Jnew JButtonButtonButtonButton(((("""" """"););););    
private JPanel private JPanel private JPanel private JPanel panel1 = panel1 = panel1 = panel1 = new Jnew Jnew Jnew JPanelPanelPanelPanel();();();();    
public public public public GeometryFrameGeometryFrameGeometryFrameGeometryFrame()()()()    {{{{    

setLayout(setLayout(setLayout(setLayout(nullnullnullnull)))); // (; // (; // (; // (1111))))    
            combo1.setBounds(20, 20, 300, 20);combo1.setBounds(20, 20, 300, 20);combo1.setBounds(20, 20, 300, 20);combo1.setBounds(20, 20, 300, 20);    

combo1.addItemListener(combo1.addItemListener(combo1.addItemListener(combo1.addItemListener(thisthisthisthis););););    
add(combo1);add(combo1);add(combo1);add(combo1);    
label1.setBounds(20, 50, 100, 20);label1.setBounds(20, 50, 100, 20);label1.setBounds(20, 50, 100, 20);label1.setBounds(20, 50, 100, 20);    
add(add(add(add(label1);label1);label1);label1);    
// // // //     …………    
textfield1textfield1textfield1textfield1.setBounds(.setBounds(.setBounds(.setBounds(111120, 50, 220, 50, 220, 50, 220, 50, 200, 20);00, 20);00, 20);00, 20);    
textfield1textfield1textfield1textfield1....addKeyListeneraddKeyListeneraddKeyListeneraddKeyListener((((thisthisthisthis););););    
add(add(add(add(textfield1);textfield1);textfield1);textfield1);    
// // // //     …………    
button1.setSize(140, 20);button1.setSize(140, 20);button1.setSize(140, 20);button1.setSize(140, 20);    
button2.setSize(140, 20);button2.setSize(140, 20);button2.setSize(140, 20);button2.setSize(140, 20);    
panel1.add(button1);panel1.add(button1);panel1.add(button1);panel1.add(button1);    
panel1.add(buttonpanel1.add(buttonpanel1.add(buttonpanel1.add(button2222););););    
add(add(add(add(panel1);panel1);panel1);panel1);    

}}}}    
ppppublicublicublicublic    voidvoidvoidvoid    itemStateChangeditemStateChangeditemStateChangeditemStateChanged((((ItemEventItemEventItemEventItemEvent    eeee))))    {{{{        

JComboBox cb = (JComboBox cb = (JComboBox cb = (JComboBox cb = (JComboBox)JComboBox)JComboBox)JComboBox)eeee....getSource()getSource()getSource()getSource();;;;    // (2)// (2)// (2)// (2)    
selectedIndex = selectedIndex = selectedIndex = selectedIndex = cb.cb.cb.cb.getSelectedIndexgetSelectedIndexgetSelectedIndexgetSelectedIndex();();();();    // (2)// (2)// (2)// (2)    
switchswitchswitchswitch    (selectedIndex) {(selectedIndex) {(selectedIndex) {(selectedIndex) {    
// // // //     …………    

        ccccaseaseasease    2222::::    
label1.setText(label1.setText(label1.setText(label1.setText(""""RadiusRadiusRadiusRadius""""))));;;;    
labellabellabellabel2222.setText(".setText(".setText(".setText("HeightHeightHeightHeight""""))));;;;    
label1.selabel1.selabel1.selabel1.settttVisibleVisibleVisibleVisible((((truetruetruetrue))));;;;    
label2label2label2label2.set.set.set.setVisibleVisibleVisibleVisible((((truetruetruetrue))));;;;    
labellabellabellabel3333.set.set.set.setVisibleVisibleVisibleVisible((((falsefalsefalsefalse))));;;;    
textfieldtextfieldtextfieldtextfield1.set1.set1.set1.setVisibleVisibleVisibleVisible((((truetruetruetrue))));;;;    
textfield2.setVisible(textfield2.setVisible(textfield2.setVisible(textfield2.setVisible(truetruetruetrue))));;;;    
textfield3.setVisible(textfield3.setVisible(textfield3.setVisible(textfield3.setVisible(falsefalsefalsefalse))));;;;    
breakbreakbreakbreak;;;;    

// // // //     …………    
}}}}    

                }}}}    
public public public public voidvoidvoidvoid    keyTypedkeyTypedkeyTypedkeyTyped((((KeyEvent eKeyEvent eKeyEvent eKeyEvent e))))    {{{{    }}}}    
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public public public public voidvoidvoidvoid    keykeykeykeyReleasedReleasedReleasedReleased((((KeyEvent eKeyEvent eKeyEvent eKeyEvent e))))    {{{{    }}}}    
public public public public voidvoidvoidvoid    keyPressedkeyPressedkeyPressedkeyPressed((((KeyEvent eKeyEvent eKeyEvent eKeyEvent e))))    {{{{        

intintintint    keykeykeykey    = = = = e.getKeyCode(e.getKeyCode(e.getKeyCode(e.getKeyCode(););););    // (3// (3// (3// (3))))    

iiiif f f f ((((key == KeyEvent.VK_ENTERkey == KeyEvent.VK_ENTERkey == KeyEvent.VK_ENTERkey == KeyEvent.VK_ENTER))))    {{{{    // (3)// (3)// (3)// (3)    
switchswitchswitchswitch    (selectedIndex) {(selectedIndex) {(selectedIndex) {(selectedIndex) {    
// // // //     …………    

            casecasecasecase    2:2:2:2:    
                geo = geo = geo = geo = newnewnewnew    CCCCoooonnnneeee    (Double.parseDouble(textfield1.getText(), (Double.parseDouble(textfield1.getText(), (Double.parseDouble(textfield1.getText(), (Double.parseDouble(textfield1.getText(), 
Double.parseDouble(textfield2.getText(Double.parseDouble(textfield2.getText(Double.parseDouble(textfield2.getText(Double.parseDouble(textfield2.getText());));));));    
                break;break;break;break;    

        // // // //     …………    
        }}}}    

ifififif    (geo != null) {(geo != null) {(geo != null) {(geo != null) {    
            textfield4.setText(textfield4.setText(textfield4.setText(textfield4.setText(""""""""+ geo.getSurfaceArea()+ geo.getSurfaceArea()+ geo.getSurfaceArea()+ geo.getSurfaceArea()););););    
            textfield5textfield5textfield5textfield5.setText(.setText(.setText(.setText(""""""""+ geo.get+ geo.get+ geo.get+ geo.getVolumeVolumeVolumeVolume());());());());    
        }}}}    

}}}}    
                }}}}    
}}}}    
3.13.13.13.1 GeometryFrame GeometryFrame GeometryFrame GeometryFrame             setLayout(setLayout(setLayout(setLayout(nullnullnullnull););););             ....    ((((5555 ))))    

    

ssssetLayout(null);etLayout(null);etLayout(null);etLayout(null);         label, texlabel, texlabel, texlabel, textfieldtfieldtfieldtfield         GUI GUI GUI GUI     setBoundssetBoundssetBoundssetBounds                

            . . . .     ,,,,    combo1.setBounds(20, 20, 300, 20); combo1.setBounds(20, 20, 300, 20); combo1.setBounds(20, 20, 300, 20); combo1.setBounds(20, 20, 300, 20);     

label1.setBounds(20, 50, 100, 20);label1.setBounds(20, 50, 100, 20);label1.setBounds(20, 50, 100, 20);label1.setBounds(20, 50, 100, 20);    textfield1textfield1textfield1textfield1.setBounds(.setBounds(.setBounds(.setBounds(111120, 50, 200, 20);20, 50, 200, 20);20, 50, 200, 20);20, 50, 200, 20);        
    

3.23.23.23.2 itemStateChangeditemStateChangeditemStateChangeditemStateChanged((((ItemEventItemEventItemEventItemEvent    eeee))))     ItemEvent eItemEvent eItemEvent eItemEvent e                     ....    ((((5555 ))))    
    

                        ,,,,    eeee....getSource()getSource()getSource()getSource()             

cb.cb.cb.cb.getSelectedIndexgetSelectedIndexgetSelectedIndexgetSelectedIndex();();();();             selectedIndexselectedIndexselectedIndexselectedIndex     ....    

selectedIndexselectedIndexselectedIndexselectedIndex                         ////     visible/hidevisible/hidevisible/hidevisible/hide ....    

    
3.33.33.33.3 keyPressedkeyPressedkeyPressedkeyPressed((((KeyEvent eKeyEvent eKeyEvent eKeyEvent e))))     KeyKeyKeyKeyEEEEvent event event event e                     ....    ((((5555 ))))    

    
                        ,,,,    e.getKeyCode()e.getKeyCode()e.getKeyCode()e.getKeyCode()                 

KeyEvent.VK_ENTERKeyEvent.VK_ENTERKeyEvent.VK_ENTERKeyEvent.VK_ENTER            selectedIndexselectedIndexselectedIndexselectedIndex         Geometry Geometry Geometry Geometry     ....    

    
    

3.43.43.43.4                     ....    ((((5555 ))))    
    

                    ....    

                    selectedIndexselectedIndexselectedIndexselectedIndex     ,,,,    

                        visible/hivisible/hivisible/hivisible/hidededede     ....    

        ENTERENTERENTERENTER            selectedIndexselectedIndexselectedIndexselectedIndex         Geometry Geometry Geometry Geometry         

        ,,,,    textfield4textfield4textfield4textfield4     textfield5textfield5textfield5textfield5         ....    
    

    
-끝-    


