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// Approximation of pi by calculating the area under the curve 4/ (1+x"2)
// between 0 and 1 using numerical integration.

//

// The idea behind this numerical integration is to divide the area

// under the curve into rectangles. The width of every rectangle is

// the same. The height of each rectangle is chosen so that the curve
// intersects the top of the rectangle at its midpoint. The sum of

// the rectangles’ areas is an approximation to the area under the.

// As the width of the rectangles decreases, so does the difference

// between the area of the rectangles and the area under the curve.

public class pi ({
final static int INTERVALS = 400000;

public static void main(String argsl(])

{ Lo slet f
1 —int i;
Z — double sum; // sum of rectangle areas
« double width; // width of a rectangle
A - double x; // midpoint of rectangle on x axis
width = (double) 1.0 / (float) INTERVALS;
sum = (double) 0.0;

x = width * (double) .5;

for (i = 0; i < INTERVALS; i++) {
sum += ((double) 4.0) / (((double) 1.0) + x * x);
X += Width;

}

sum *= width;

System.out.println("Estimation of pi is " + sum);

PJsvs
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Compiled from "pi.java" C/ é/ F
public class pi extends java.lang.Object({ 1$<SELrvm \/ o

static final int INTERVALS;

public

Code:

0:
1:
4:

public

Code:

0
3
5:
6
7
9
12:
13:,
15:

47
’,fa'SO:
51:
53:
54:
55:
58:
61:
62:
65:
67:
70:
T71:
74:
77 :
80:

pi():;

aload_0
invokespecial
return

#1;

'P c_{\‘.!f
Javsp —e P

//Method java/lang/Object.'"<init>":()V

static void main(java.lang.Stringl[]):;

ldc2_w #2; //double 2.5E-6d I{ oo o

dstore 4

dconst_0 3? 0"{

dstore_2

dload 4 o0&

1dc2_w #4; //double 0.5d

dmul

dstore 6

iconst_0

istore_1

iload_1

ldc #6; //int__400000

if_icmpge 0 A’Z, (o X&) (6

dloady 2

1dc2_w #7; //double 4.0d4

dconst_1

dload 6

dload 6

dmul

dadd

ddiy 7 T4 cer orFF—v'lL G

dadd P + {

dstore_2 (o < ///’

dload 6 _ ‘{7 + C-'§o) 09°( IO
God e = (l{o 0%
dstore 6 ‘e(
iinc 1, 1 )

goto 17 = A7 Fl’ EL

dload_2 (e o (HO 0902
dload 4

dmul - - -
dstore_2 (_ rd C: ZL’
getstatic #9; //Field java/lang/System.out:Ljava/io/PrintStream;
new #10; //class java/lang/StringBuilder

dup

invokespecial #11; //Method java/lang/StringBuilder."<init>":()V
ldc #12; //String Estimation of pi is

invokevirtual #13; //Method java/lang/StringBuilder.append: (Ljava/lang
dload_2

invokevirtual #14; //Method java/lang/StringBuilder.append: (D)Ljava/la
invokevirtual #15; //Method java/lang/StringBuilder.toString: ()Ljava/l
invokevirtual #16; //Method java/io/PrintStream.println: (Ljava/lang/St
return
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THE JAVA VIRTUAL MACHINE INSTRUCTION SET lde2_w

ldc2 w

Operation

Format

Forms

Operand
Stack

Description

Notes

ldc2 w

Push 1ong or double from runtime constant pool (wide index)

ldc2_w

indexbytel

indexbyte?2

lde2_w =20 (0x14)

P 4

..y Value

The unsigned indexbytel and indexbyte2 are assembled into an
unsigned 16-bit index into the runtime constant pool of the
current class (§2.6), where the value of the index is calculated as
(indexbytel << 8) | indexbyte2. The index must be a valid index
into the runtime constant pool of the current class. The runtime
constant pool entry at the index must be a runtime constant of type
long or double (§5.1). The numeric value of that runtime constant
is pushed onto the operand stack as a Long or double, respectively.

Only a wide-index version of the ldc2_w instruction exists; there
is no ldc2 instruction that pushes a 1ong or double with a single-
byte index.

The ldc2_w instruction can only be used to push a value of type
double taken from the double value set (§2.3.2) because a constant
of type double in the constant pool (§4.4.5) must be taken from
the double value set.
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