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Generic count # of elements in a
collection

public final class

Algorithm {

    public static <T> int
countI f(C oll ect ion <T> c,
UnaryP red ica te< T> p) {
        int count = 0;
        for (T elem : c)
            if
(p.tes t(e lem))
                ++c ount;
        return count;
    }
}

public interface

UnaryP red ica te< T> {
    public boolean test(T
obj);

}

import java.u til.*;
class OddPre dicate
implements

UnaryP red ica te< Int ege r> {
    public boolean
test(I nteger i) { return
i % 2 != 0; }

}

public class Test {

    public static void
main(S tring[] args) {
        Col lec tio n<I nte ger
> ci = Arrays.as List(1, 2,
3, 4);

        int count =
Algori thm.co unt If(ci, new
OddPre dic ate());
        Sys tem.ou t.p rin tl
n ("Number of odd integers
= " + count);

    }
}

The program prints:
Number of odd integers = 2

 

compile? If not, why?

public class Singleton<T>

{

    public static T
getIns tance() {
        if (instance ==
null)

            ins tance = new
Single ton <T>();
        return instance;
    }
    private static T
instance = null;

}

No. You cannot create a static field
of the type parameter T.

Swap positions of two elements
in array.

public final class

Algorithm {

    public static <T> void
swap(T[] a, int i, int j)

{

        T temp = a[i];
        a[i] = a[j];
        a[j] = temp;
    }
}

Method 2 find the maximal
element of a list.

import java.util.*;

public final class

Algorithm {

    public static <T
extends Object &

Compar abl e<? super T>>
        T max(Li st<?
extends T> list, int

begin, int end) {

        T maxElem =
list.g et( begin);

 

Method 2 find the maximal
element of a list. (cont)

        for (++begin;
begin < end; ++begin)

            if
(maxEl em.c om par eTo (li st.g e
t (be gin)) < 0)
                maxElem =
list.g et( begin);
        return maxElem;
    }
}

How invoke 2 find the first
integer...

public static <T>

    int findFi rst (Li st< T>
list, int begin, int end,

UnaryP red ica te< T> p)
___

import java.u til.*;
public final class

Algorithm {

    public static <T>
        int
findFi rst (Li st< T> list,
int begin, int end,

UnaryP red ica te< T> p) {
        for (; begin <
end; ++begin)

            if
(p.tes t(l ist.ge t(b egin)))
                return
begin;

        return -1;
    }
    // x > 0 and y > 0
    public static int
gcd(int x, int y) {

        for (int r; (r = x
% y) != 0; x = y, y = r) {

}

            return y;
    }
}

 

Compiler erases parame ters, y
use generics?

The Java compiler enforces tighter
type checks on generic code at
compile time.

Generics support progra mming
types as parame ters.

Generics enable you to implement
generic algori thms.

Converted to after type erasure?

public class Pair {

    public Pair(O bject
key, Object value) {

        thi s.key = key;
        thi s.value =
value;

    }
    public Object getKey()
{ return key; }

    public Object
getValue() { return value;

}

    public void
setKey (Object key) {
this.key = key; }

    public void
setVal ue( Object value) {
this.value = value; }

    private Object key;
    private Object value;
}

converted to after type erasure?

public static <T extends

Comparable<T>>

    int
findFi rst Gre ate rTh an(T[]
at, T elem) {

    // ...
}

// becomes
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converted to after type erasure?
(cont)

public static int

findFi rst Gre ate rTh an( Com par a
ble[] at, Comparable elem) {

    // ...
    }

compile? If not, why?

public static void

print(List<? extends Number>

list) {

    for (Number n : list)
        Sys tem.ou t.p rint(n +
" ");

    Sys tem.ou t.p rin tln();
}

Yes

Will the following class compile? If
not, why?

public final class Algorithm

{

    public static <T> T
max(T x, T y) {

        return x > y ? x :
y;

    }
}

No. The greater than (>) operator
applies only to primitive numeric types.

Compile?

class Node<T> implements

Comparable<T> {

    public int compar eTo(T
obj) { / ... / }

}

Yes.

 

Compile

class Shape { / ... / }

class Circle extends

Shape { / ... / }

class Rectangle extends

Shape { / ... / }

class Node<T> { /  ... / }

Node<C irc le> nc = new
Node<>();

Node<S hap e> ns = nc;

No. Because Node<C irc le> is not
a subtype of Node<S hap e>.
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