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Recursive Programming in view of H.P.C.

Seiji Fujino and Akira Kojima

Hiroshima City University

Abstract

In the lecture of programming language including C, PASCAL and For-
tran90, the recursive programming, i.e., Fibonacci series, factorial calcula-
tion and Combination ,C, are often adopted. This recursive programming
is very useful and educational material for describing a recursive relation.
On the other hand, it is known that recursive programming includes waste-
ful calculation in view of high performance computing. In this contribution,
efficiency of recursive programming is discussed through the results of nu-

merical experiments by students.
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function fibo(i:integer):integer;
begin

if i=0 then fibo:=0

else if i=1 then fibo:=1

else fibo:=fibo(i-1)+fibo(i-2)
end;
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function fibo(i:integer):integer;
var a,b,w,n:integer;
begin

a:=0; b:=1;n:=1;

while n<> i do begin
w:=b;

b:=a+b;

a:i=w;

n:=n+l

end;

fibo:=a

end;
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Table 1. CPU time in seconds by recursive 2B 2 D7 0% 5 A (HIRE)
program for Fibonacci F(40). #include<stdio.h>

L int fibo(int n)
program | Bilifehy | EwferL Lo |
R 116.8 (100.) | 161.8 (100, return n>2 ? fibo(n-1)+fibo(n-2):1;
SR 1 |102.1 (87.4) | 135.6 (83.8) ¥
E2 | 58.9(51.9)| 85.4 (52.8) KER3DTOY T A (FRER)
SR 3 | 31.0(26.5) | 42.0 (26.0)  4ipclude <stdio.h>
CCEL4 | 0.30 (003) | 040 (003) ;¢ fivo(n)

Table 2. CPU time of 10000 times by =~ ‘%% ™
_ { switch (n) {
non-recursive program for F(40).
case O: return 0;
MR LEY case 1:
program %i@'ﬂﬁ %ﬁ'ft& L case 2: return 1;
}E% 0.04 sec 0.11 sec case 3: return ;
Eﬁ%mj 003 Sec 0.11 sec case 4: return 3;
default:
XKz, Ed%@@jufﬁl\@aiﬂ 1~4 % . 1
_ o return fibo(n - 1)+fibo(n - 2);
AT RORAY M, (BRI )
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EDHEZZ 1ITL72bDTHS. Tablel 7 pinclude <stdio.h>

Lo L), R 2] OFIEFFMIZFE #define DATA_MAX 15
DREFTIIEY, UHEMRPFKE NI LA int datalDATAMAX] = { 0, 1 };
bbb, —F, BRI, f XOADYIT int data_size = 2;

switch X2 > TIFHEZHH L7725 DTH  int fibo(n)

D, AR 4]13, FREILERLEDONAT int n;

Uy FIitE <5, RS (DKE )% { if (n >= data_size) {

HCTELHEMTOSILLELERSL, - return fibo(n-1)+fibo(n - 2);
} else { ~

LR 1Oy T LA (FRE return datal[n];

#include<stdio.h> 1}

int fibo(int n) : : main()

{ { int n, r;

if(n < 2) {return (n);} long t1, t2;

else {return (fibo(n-1)+fibo(n-2));} '

} printf('n = 7 ");

scanf("%d", &n);



time (&t1);
/* make initial data */
for (data_size = 2; data_size

< DATA_MAX; data_size++) {
data[data_size] = fibo(data_size);
}
r = fibo(n);
time (&t2);
printf ("fibo (%d)=%d\n", n, r);
printf("time=%1ld sec.\n", t2 - t1);
exit(0);}
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function fibo(i:integer):integer;
var a,b,w,n:integer;
begin
a:=0; b:=1;n:=1;
while n<> i do begin
a:=a+b; (alla+b DfEET AND)
b:=a-b; (bIZD LD aDEEZANET)
n:=n+l
end;
fibo:=a
end;
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function fac(n:integer):integer;
begin

if n=0 then fac:=1

else fac:=n*fac(n-1)

end;
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Table 3. Student’s results for calculation of ZERTMIE, AE ) EORENERFE L OB

Combination: ,,C,.
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Table 4. Ratios of CPU time for
Product-Sum 54, S,, S3 and S.
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1.00 { 0.95 | 1.61 | 1.18
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Table 5. Operation counts of Assembler
coding for S; and S;.

el | A | HE | €0t
S1 32 11 5 16
Sa 30 11 5 14
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Fig. 1. Schema of Assembler Coding for
product-sum S and S;.
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