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The following tests were done on a IBM RISC System /6000 with 64 Mb of main memory and 264 Mb of
swap area. 1o get an idea of the speed of such a machine, the following C program takes about 5 seconds to
execute (the program was compiled using cc -0 and the time was mesured with /bin/time):

main() { int i,s=0; for (i=0;i<100000000; i++) s+=i*i; }

The tests are grouped together into several tables of five columns each. The first column contains the tests
names, the second the Maple code, the third the Mathematica code, the fourth the time used by Maple to
execute the test, and the fifth the time used by Mathematica. The times indicated are those (in seconds) given
by the timing functions of both systems, Timing[...] for Mathematica and st:=time(): ... time()-st
for Maple.

1 Initialization

The table below indicates the initialization time in seconds (the real time you wait to get the prompt after
you have typed the command; it depends on the speed of the disk), the initial program size (SZ) and the
size of the part resident in main memory (RSS) given by the Unix command ps -xu.

| Maple V.3 Mma 2.2

load time 0.3s 5s

SZ (Kb) 392 892

RSS (Kb) 828 2788

2 Rationals
Maple code Mathematica code Maple Mma

A2 2°5000/3"5000%15°5000/10°5000 275000/3"5000%15~5000/10~5000 3.1 0.5
D1 s:=1:for i to 12 do s:=(s8+2/s)/2 od s=Nest[(#+2/#)/2&,1,12] 0.6 0.6
D2 s:=0: for i to 700 do s:=s+1/i od: s8=0;For[i=1,i<=700,i++,s=s+1/1i] 0.4 0.9



3 Reals

Maple code Mathematica code Maple Mma
s:=0: M:=4000 s=0; M=4000
Cl for i to M do s:=evalhf(s+sqrt(i)) od Dols=s+N[Sqrtl[i],16],{i,M}] 0.7 12.1
C2 for i to M do s:=evalhf(s+sin(i)) od Dol[s=s+N[Sin[i],16],{i,M}] 0.7 3.2
C3 for i to M do s:=evalhf(s+ln(i)) od Do[s=s+N[Log[i],16],{i,M}] 0.8 3.0
Digits:=33: s:=0: M:=250 s=0; M=250
C4 for i to M do s:=stevalf(sqrt(i)) od Do[s=s+N[Sqrt[i],24],{i,M}] 0.5 1.1
Ch for i to M do s:=s+tevalf(sin(i)) od Do[s=s+N[Sin[i],24],{i,M}] 2.0 1.8
C6 for i to M do s:=stevalf(Iln(i)) od Do[s=s+N[Log[i],24],{i,M}] 1.8 1.6
A3 evalf(exp(Pi*sqrt(163)),600) N[Exp[Pi*Sqrt[163]],600] 0.4 1.1
a:=evalf(Pi/E,1000): a=N[Pi/E, 1000];
L1 evalf(sin(a),1000) N[Sin[a], 1000] 1.5 1.3
L2 evalf(ln(a),1000) W[Loglal,1000] 0.7 1.9

In Maple, the tests C1 to C3 were done with the evalhf function that uses machine floating-point numbers,
that is objects of type double in the C language, whereas the evalf function uses Maple floating-point
arithmetic. The Maple error on the sum Z?iqo Vi 4 sin(i) + log(i) ~ 197868.7302075302 computed by the
tests Cl to C3 is 2 units on the last digit. In Mathematica, numerical evaluations with precision less or
equal to 16 also seem to use floating-point numbers of the machine; the error on the same sum is 4 on the
last digit.

The tests C4 to C6 were intended to compute an approximation of the sum Zi? Vi + sin(i) + log(i) ~
3777.1864752049372711584133174073 accurate to 32 decimal places (that is an error of at most 1 unit on
the last digit). In Maple, we had to set the variable Digits to 33 to get this accuracy. In Mathematica, a
precision of 24 was enough (but 23 was not).

4 Solving equations

4.1 Linear algebra

Maple code Mathematica code Maple Mma
M:=16: A:=array(1..M,1..M): M=16
for i to M do f[n_]:=Map[n~#&,Range [M]]
for j to M do A[i,jl:=i"j od A = Map[f,Range[M]]
od
N1 1linalglinverse](4); Inverse[4] 4.9 23.1
M:=5; L := {seq(x[il,i=1..M)} M=5; L = x[#]& /@ Range[M]
S:={seq(sum(x[i]/(a+i+j), S=Sum[x[i]/(a+i+#),{i,1,M}]==#"2&
i=1..M)=j"2,j=1..M}: /@ Range[M]
N2 solve(S,L) Solve[S,L] 1.3 6.1

4.2 Numeric roots of complex polynomials

p1 =24 3x 4+ 5x? + 723 + 11a* + 132° + 172° + 1927 + 2328 + 292°
po = p1 + 3120 + 3721 4 4121? 4 43213 + 472 + 532 + 59216 + 61217 + 67218 + T121?
pa = po + 732%0 + 79221 + 83222 + 89223 + 97224 4+ 1012%° + 103225 + 107227 + 109228 + 11322°
Maple code Mathematica code Maple Mma
Digits:=28;

N3 fsolve(pl+I,x,complex); NRoots[p1+I==0,x,20] 1.5 2.7

N4 fsolve(p2+I,x,complex); NRoots[p2+I==0,x,20] 2.8 11.7

Nb fsolve(p3+I,x,complex); NRoots[p3+I==0,x,20] 5.7 27.3



For the test N3, the maximal modulus when one replaces the given roots in p; 4+ I is 2 - 10727 for Maple
and 5 - 1073! in Mathematica. For the test N4, the maximal errors are 2 - 1072% for Maple and 4 - 1072°
in Mathematica. For N5, the errors are 8 - 1072 for Maple and 8 - 1072% in Mathematica. As we already
noticed before, we had to ask a higher precision of Maple, in order to get the same accuracy at the end.

5 Control
Maple code
Bl for i to 5000 do
B1 if i mod 2=0 then s:=s+i+1
B1 else s:=s-i fi od
fb:=proc(n) if n<=1 then 1
else 1+fb(n-1)+fb(n-2) fi end
B2 fb(18)
f:=proc(n) option remember; n end
B3 s:=0: for i to 3000 do s:=s+f(i) od
h := proc(n) option remember;
h(n-h(n-1)) + h(n-h(n-2)) end
h(1):=1: h(2):=1
B4 h(1000)

Note: test B4 induces a very high depth of recursive calls.

6 Symbolic computations

Al

D3
A4
A4
A4
A5

D4
D5
D5
D5

Maple code
series(1/cos(z),z=0,51)
f:=exp(cos(sqrt(1-x74)))
series(f,x=1/sqrt(2),9): evalf(")
to 120 do d:=1/(1+x"4);

for i to 10 do d:=diff(d,x) od
od
for i to 10 do d:=int(d,x) od;
p:=expand(product (product(
x[11-x[j],i=j+1..5),j=1..5)):
factor(p)
expand (radsimp(1/(sqrt(2)+sqrt(3)
+sqrt(5)+sqrt(7)+sqrt(11)
+sqrt(13)), ’ratdenom’));

Mathematica code Maple
For[i=1,i<=5000,1i++,
If[Mod[i,2]==0,s=s+i+1,s=s-1] 0.8
]
fb[n_] := If[n<=1, 1,
1+fb[n-1]1+fb[n-2]]
fb[18] 1.1
fln_]:=f[n]l=n
s=0; Dols=s+f[j],{j,3000}] 0.8
$RecursionLimit=Infinity
hln_J:=h[nl=h[n-h[n-1]1+
hin-h[n-2]17; hl11=h[2]=1
h[1000] 0.4
Mathematica code Maple
Series[1/Cos[z],{z,0,50}] 0.5
f=Exp[Cos[Sqrt[1-x~4]11]
Series[f,{x,1/Sqrt[2],8}]; N[%] 0.5
Dold=1/(1+x"4);
Do[d=D[d,x],{10}], 0.5
{120}]
Do[d=Integratel[d,x],{10}] 1.8
p=Expand[Product [Product [
x[11-x[j1,{i,j+1,5%1,{j,1,5}]1]
Factor[p] 0.5
Apart[1/(Sqrt[2]+Sqrt[3]+Sqrt [5]
+Sqrt [7]1+Sqrt[11]+Sqrt[13])]
0.6

Mma

4.2

5.4

5.1

2.8

Mma
5.2

7.4

14.8

2.0

0.6

9.0

Note: in Maple, the third argument of series is the order of the big-O term. Thus, to get an expansion of
n terms, you have to give n 4+ 1 as third argument.



Arithmetic and Control

Maple code Mathematica code Maple Mma
El ee:=sum(1/i!,i=0..99) ee=Sum[1/i',{i,0,99}] 0.4 1.2
CF:=proc(x,n) CF[x_, n_Integer?Positive]:=
local xi,xp,i; Block[{xi,xp=x,r={}},
Xp := X; Dol
xi := array(1l..n); xi=Floor[xp];
for i to n do AppendTo[r,xi];
xi[i]:=trunc(xp); xp=1/(xp-xi),
xp:=1/(xp-") {n}1;
od; Return([r]
op(xi) ]
end:
Maple code Mathematica code Maple Mma
E2 CF(ee”5,500) CF[ee”5,500] 0.5 1.6
Taylor series expansions
Maple code Mathematica code Maple
ul1l:= x -> log(1/(1-x)) ul1l,x_]1 := Logl1/(1-x)]
ul2]:= x —> x/(1+x) ul2,x_] := x/(1+x)
ul3]:= x -> exp(x)-1 ul3,x_] := Expl[x]-1
uf4]:= x -> sqrt(1-x)-1 ul4,x_] := Sqrt[1-x]-1
ul5]:= x —> (1+x)"(1/3)-1 ul5,x_] := (1+x)~(1/3)-1
ul6l:= x > (1-x)*(1-x"2)*(1-x"3)* ul6,x_1:=(1-x)(1-x"2)(1-x"3)
(1-x"4)*(1-x"5)-1 (1-x"4)(1-x"5)-1
ul7]:= x —> x+x"2+x"3+x"4+x"5 ul7,x_]:=x+x"2+x"3+x"4+x"5
ul0]:= x —> sin(x) ul0,x_]:=Sin[x]
test:=proc(n) Test[n_]:=Block[{},
t:=x; t:=x;
for i to 8*%n do Dol
t:=series(uli mod 8](t),x=0,13) t=Series[ulMod[i,8],t],
od; {x,0,12}]1,{i,8n}]1;
t Return([t]
end: ]
F1 test(1) Test[1] 0.7
F2 test(2) Test [2] 0.9
Differentiation
Maple code Mathematica code Maple Mma
test:=proc(nn) Test[nn_]:=Block[{},
s:=0; s=0;
for n to nn do Dol
d:=diff(sin(x)"n,x$n); d=D[Sin[x] "n,{x,n}]1;
s:=s+subs(x=0,d)*z"n; s=s+(d /. x—->0)*z"n,
od; {n,1,nn}];
s Return([s]
end; ]
Gl test(30); Test [30] 0.5 18.7

Mma

5.7
7.7



10 Factorization

10.1 Modular factorization

a:=T8 + 17z + 7222 — 99z° — 85z* — 863" + 302° + 80z" + 72z° + 665° — 29z'° — 912! —

53712 — 192 — 47z 4 6821° — 722'¢ — 8757 4+ 79218 + 432'° — 6652° — 5321 —

61222 — 2322° — 3722 4 3122° — 342%° — 4257 4 8822° — 762%° — 652°° + 252°1 +

287°2 — 612> — 602> 4 92°° + 292°¢ — 665°7 — 322°% + 782 + 39510 + 944t 4

68z*2 — 17z*° — 98z — 365%° + 405 + 22247 + 55*® — 882%% — 4345

Maple code Mathematica code Maple Mma
T[p_] := Factorl[a,Modulus—>p]

I1 for p in {2,3,5,7} Map[T,{2,3,5,7}] 0.4 0.9
I1 do Factor(a) mod p od:
I2 for p in {101,103,107,109} Map[T,{101,103,107,109}] 0.9 1.6
12 do Factor(a) mod p od:
I3 for p in {10007,10009,10037,10039} Map[T,{10007,10009,10037,100393}] 4.7 1.8
I3 do Factor(a) mod p od:

10.2 Factorization of composite polynomials

We consider here the polynomials

P2 (4 —4dx + 32%) (=6 + Tw — T2” + 52°) (=7 + 42 — To” — 52° 4+ 82*) (=3 — 62 — Ta” + 62° + 32")
pe = (2 +2'"+112° +12) (2% + 472'® + 192° + 81)

7 (l‘33 _ 1) (l‘Sl _ 1)

and b,,, the expanded product of the Bernoulli polynomials of order n and n + 1.

Maple code  Mathematica code Maple Mma
H1 factor(p2) Factor[p2] 0.5 0.2
H2 factor(ps) Factor[pé] 1.0 0.8
H3 factor(p7) Factor[p7] 1.0 1.0
J1 factor(b10) Factor[bi10] 0.4 0.3
J2  factor(b20) Factor[b20] 1.6 2.6
J3  factor(b30) Factor[b30] 5.4 10.0
J4  factor(b40) Factor[b40] 9.2 36.4
10.3 Factorization of almost irreducible polynomials
Maple code Mathematica code Maple Mma
b25:=bernoulli(25,x) b25 = BernoulliB[25,x]
b26:=bernoulli(26,x) b26 = BernoulliB[26,x]
K1 factor(b25): factor(b26) Factor[b25]; Factor[b26] 0.4 0.6
K2 factor(b45): factor(b46) Factor[b45]; Factor[b46] 0.5 2.9
K3 factor(bsb): factor(b66) Factor[b65]; Factor[b66] 1.4 8.3
K4 factor(b85): factor(b86) Factor[b85]; Factor[b86] 3.5 70.3



11

M1
M1
M2
M2
M3
M3
M3

Plots

Maple code

plot(log(1+sin(tan(x))),
x=0..Pi/2,numpoints=100)
plot([sin(3*t),sin(5*t),
t=0..2*%Pi] ,numpoints=100)

plot3d(sin(x)#*sin(y),x=-10..10,

y=-10..10,grid=[40,40],
orientation=[-62,36])

Mathematica code Maple Mma
Plot[Log[1+Sin[Tan[x]1],
{x,0,Pi/2},PlotPoints->100] 0.4 0.3
ParametricPlot [{Sin[3t],Sin[5t]1},
{t,0,2Pi},PlotPoints->100] 1.4 0.5
Plot3D[Sin[x] Sin[y]l,{x,-10,10},
{y,-10,10},PlotPoints—>40] 0.5 2.2

Note: the example M3 was taken from page 122 of the Mathematica reference manual, first edition.

12 Conclusions

The table below compares the efficiency of both systems for each type of operation. A single + in a column
means that the corresponding system is between 1 and 2 times faster than the other one, a +4 for between
2 and 4 times faster, and a +++ for more than 4 times faster (we considered the geometric mean of the time
ratios in the case of several tests).

Maple Mma

V.2 2.2
Rationals +
Reals 16 digits +++
Reals 32 digits +
Reals 600-1000 digits +
Rational linear algebra +++
Symbolic linear algebra +++
Numeric complex roots ++
Control +++
Symbolic +++
Arithmetic/control ++
Taylor series +++
Differentiation +++
Factor (modular, p < 10%) +
Factor (modular, p > 10%) ++
Factor (composite) +
Factor (irreducible) +++
Plot 2D +
Plot 3D +++
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