CS213 - Applications of computer programming, Lecture 19

Indexed do loops, goto, one-line if  (Scientific calculations in FORTRAN)

Indexed do loop and one-line if

       program series1

       integer N, I, Step

       real Sum

       print*, 'Enter the number of terms and a step'

       read*, N, Step

       Sum = 0

       do I = 1, N

          Sum = Sum + 1/I

          if (mod(I,Step).EQ.0) print*, I, '      ', Sum

       end do

       end

Enter the number of terms and a step  (Data entry: 1000   100)

100       5.187377517639621

200       5.878030948121446

300       6.282663880299502

400       6.5699296911765055

500       6.79282342999052

600       6.974978421969597

700       7.1290101155912335

800       7.2624522623611485

900       7.380165880900755

1000      7.485470860550343

Practical example: Calculating the base of the natural logarithm – the number e. For a discussion of e see http://mathworld.wolfram.com/e.html
Solution 1: Infinite sum
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n     e

------------------------

1     2

2     2.5

3     2.6666666666666665

4     2.708333333333333

5     2.7166666666666663

6     2.7180555555555554

7     2.7182539682539684

8     2.71827876984127

9     2.7182815255731922

10    2.7182818011463845

       program e

       real e

       integer n,i,f

       e = 1

       do n = 1, 10

          f = 1

          do i = 1, n

             f = f*i

          end do

          e = e + 1/f

          print*, n, '    ', e

       end do

       end

Solution 2: Infinite product
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x       e

-----------------------------

1       2

2       2.25

4       2.44140625

8       2.565784513950348

16      2.6379284973665995

32      2.6769901293781833

64      2.6973449525651

128     2.7077390196880193

256     2.712991624253433

512     2.71563200016899

1024    2.7169557294664357

2048    2.7176184823368796

4096    2.7179500811896666

8192    2.7181159362657876

16384   2.718198877721949

32768   2.7182403519302696

65536   2.7182610899046455

       program e

       real e

       integer n, i

       n = 1

1      e = 1

       do i = 1, n

          e = e * (1 + 1/n)

       end do

       print*, n, '      ', e

       n = n * 2

       if (n.lt.100000) goto 1

       end

Using goto to implement while loops
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Example 1:  Greatest Common Divisor

       program gcd

       integer A, B, T

       print*, 'Enter two integer numbers'

       read*, A, B

1      T=mod(A,B)

       A=B

       B=T

       if (B.NE.0) goto 1

       print*, 'Their greatest common divisor is ', A

       end
Enter two integer numbers (Data entry: 12  8)

Their greatest common divisor is 4

Example 2:  Computing limits

       program series2

       integer I, Step

       real Sum, PreviousSum, D

       print*, 'Enter the difference'

       read*, D

       I = 1

       PreviousSum = 0

       Sum = 1

1      I = I + 1

       PreviousSum = Sum

       Sum = Sum + 1/(I*I)

       if ((Sum - PreviousSum).GE.D) goto 1

       print*, 'S(',I-1,')=',PreviousSum

       print*, 'S(',I,')=',Sum

       end

Enter the difference  (Data entry: 0.1)

S(3)=1.3611111111111112

S(4)=1.4236111111111112

	0.001
	S(31) = 1.6131907003279242
	S(32) = 1.6141672628279242

	0.000001
	S(999) = 1.6439335666815615
	S(1000) = 1.6439345666815615

	0.00000001
	S(9999) = 1.6448340618480652
	S(10000) = 1.6448340718480652

	0.0000000001
	S(100000) = 1.6449240668982423
	S(100001) = 1.6449240669982403


Example 3: Calculating PI with a specified precision
       program pi

       integer N

       real Inner, Outer, Precision, S, C

       print*, 'Enter the precision'

       read*, Precision

       N = 4

       Inner = 2

       Outer = 4

       C = 1/sqrt(2)

1      print*, N, '     ',Inner, '   ',Outer

       N=N*2

       S = sqrt((1-C)/2)

       C = sqrt((1+C)/2)

       Inner = N*S*C

       Outer = N*S/C

       if ((Outer-Inner).GT.Precision) goto 1

       end

Enter the precision (Data entry: 0.00001)

4        2   


   4

8        2.8284271247461907   3.313708498984761

16       3.0614674589207187   3.1825978780745285

32       3.1214451522580537   3.1517249074292573

64       3.1365484905459255   3.1441183852458905

128      3.140331156954737    3.142223629942441

256      3.141277250932617    3.141750369168811

512      3.1415138011450923   3.1416320807039733

1024     3.1415729403698927   3.14160251025961







