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Design and Implementation of a Novel CAS Compiler

QIN An, FU Hongguang
(Chengdu Institute of Computer Applications, Chinese Academy of Sciences, Chengdu 610041)

Abstract A computer algebra system (CAS) is a software platform that facilitates the symbolic computation and the big number computation. The
typical software includes Maple and Mathematica. However, in building CAS, one of difficult problems is the design and implementation of its
compiler. GiNaC is a symbolic computation package running on the Linux platform. Based on the package, this paper presents a new design method
to implement the CAS compiler, and implements a new CAS compiler on Linux platform. The novel CAS compiler is compatible with Maple’s
program language. The testing results show its efficiency is not inferior to Maple.
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numeric numeric
ex ex
5
2 f g (GCD)
CAS fg Maple
3 GiNaC GCD mygcd
fg x GCD
mygcd := proc (f,g,x)
local r0,r1,r2;
4 r0:=f;
. rl:=g;
RedHat9 Linux while 11 <> 0 do
r2 ;= rem(r0,r1,x);
r0:=rl;
rl ;= expand(r2);
1 for 200 000 od;
Maple return r0;
X:=1; end;
for i from 1 to 200000 do
Xi= X*i; p:= expand((24*x"12+2333*x \7+247)NL7*((7T*x"70+2547*x"19-
od: 325)*(15489%x-1)"20)"3*(2391*x"19-676*X"17+654)"8)
print(x); g:= expand((24*x"12+2333*x"7+247)"11*((7*x"70+2547*x"19-
P11l 556 MHz, 128MB RAM  IBM PC 325)72*(15489*x-1))*(2391*x"19-676*x 17+654)"5)
200 000 mygcd GCD
1.420 225 345 470 314 405 1E973 350 r:=mygced (p,q,X);
97 5(a) print(r); ( 91 )



