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Abstract: Differential equations are playing more and more important role in modern
science and technologies, engineering. On solving and integrability analysis of differential
equations, our research group developed a dozen different off-line related software based on
Maple. On the basis of these Maple packages, Maple and some open-source technologies,
an online automated computing platform for equations called Emathema was proposed
and implemented. Emathema can provide convenient and efficient online computing and
graphing services for users. On this platform, users can not only solve nonlinear algebraic
and differential equations using external Maple packages, but also execute almost all
simple symbolic computations related to equations in the interactive mode. For each input,
Emathema outputs the computing result visually.
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Fig.1 How scientific computations are executed in Emathema
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Fig.2 The integrated user interface of Emathema
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Emathema (A Novel Web-based Automated Symbalic Computing Platform for Equations)

Import:  none . Export Input as Worksheel
expand((x-2)"3*(x+1/3)2)

solve(x"2-x+2=0};
ged(91,143) mod 11;
Command: | i iinaig)rank(matrix(3,3. [x.1,0.0.0,1.'y.y.11))

integrate(x*sin(x), x);

2int;

Computing | | Plotling | | Error Checking Clear

expa A3*(x+1/3)*2); solve(x”2-x+2=0); gcd(91,143) mod 11; with(linalg):rank(matrix(3,3, [x,1,0,0,0,1.x*y,y,1])); integrate(x*sin(x), x); ?int;

In[1]: expand((x-2)3*(x+1/3)A2);

oupet -8 gt T 0 2 a8
ut[l]: 32 3¢ 32 &=3
In[2): solve(x*2-x+2=0);

11 11
out2k=+=-1.7%, =—=.I.7%

2 2 2 2

In[3]: gcd(91,143) mod 11;

Out(3]: 2

In[4]: with(linalg):rank(matrix(3,3, [x,1,0,0,0,1x*y.y,1)));
Outf4): 2

In[5]: integrate(x*sin(x), x);

Out[5]: sin(x) — x - cos(z)

In[6]:
< 7int;

int - definite and indefinite integration

Calling Sequence

int(expression,x, options) int(expression,x)

K3 itk S
Fig.3 The input and output of batch tasks
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|: > integrate(x * sin(x), x);
A|: > ?int;
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Fig.4 The content of Maple Worksheet file exported from the results

o M H Pk EE T R B ) “any” N, FRGES A F T N TR with 15 PO A IR RN
FEFF AN WA, SIS, P R B SRS N P9 PR A Ao P R e SR T R, ] A BRAT DA 1
IV S N Tk

T A RATH R AER2 0 51 5 356 W e 100 A5 FH PR IR Y, o RATH SRR fig
i Tto’s 5th-mKdV /7 FE:

2 4

(‘% <6u5(z, t)+10c (uQ(z, t)%u(z, t)+u(x,t) (%u(z, t)>2> + %u(z, t)) + % u(z,t)=0.

56 with iy 45 N RATH N #F, S8 )5 18 RATH [ AR rath AR g% 5 12, H
N 45 5 LKL 5 IR,

a

(A Novel Web-based d Symbolic C Platform for

Import: any v Export Input as Worksheet
with(rath):

Command: rath([diff(u(x,t),t) +diff(6*u(xt)* 5+10*alpha*(u(xt) A 2*diff(u(x,t),x$2)+ u(xt)*diff(u(xt),x) A 2) +diff(u(x,1),x$4)),x)=0]);
Computing || Plotting || Error Checking Clear

The input command:

with(rath):rath([diff(u(x,t),t)+diff((6*u(x,t) A 5+ 10*alpha*(u(x,t) A 2*diff(u(x,t)x$2) + u(x,t) *diff(u(x,t),x) A 2) + diff(u(x,t),x$4)), x) =0]);

The results:

****************************

The input equation is:

p 2 - 3

Bu(a,t) +30(u(e,t) Zu(a,t) + 10a (4u(m,t) (%u(z,t)) Los(a,1) + (u (e, ) Syu (e, 1) + (%u(z,t)) ) + L@t =0
The order of the solution is: 1

2 required solution(s) is(are) listed as follows:

u(z,t) = ag + a; - tanh(€),€ = —k- (t-w — )
where:

ag =0,a; = k,w; =6-k*

k: free
The parameter constraints are:

a=-1

ag =0,a; = —k,wy; =6-k*

k: free
The parameter constraints are:

a=-1

The running time is: 437 seconds.
Export Output as Worksheet

K5 SRR PN B RATH A8 L 73l
Fig.5 An example of using RATH under the integrated user interface
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Fig.6 A demo of Maple Worksheet file exported from results using RATH
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an, R Charsets £, 4 FHH A 1 csolve fir & K ki — N ELMEAREO R (41). A
Fir s LI 7 B
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C | @ localhost/Cmp/onlineCS_other.php w
a
— Emathema (A Novel Web-based Automated Symbolic Computing Platform for Equations)
Import: none

_Export Input as Worksheet
with(share):with(charsets):
Command: csolve([x+2*y-3*z-5, y +4%z-2, 2%x-y+z-1],{xy.z});

Computing | | Plotting || Eror Checking Clear

In[1]: with(share):with(charsets): csolve([x+2*y-3*z-5, y+4*z-2, 2*x-y+z-1],{x,y,Z});

Otl.‘_38'_50_1
ut[1]: 1:—2—7,y— 5,2—2—7

7 Charsets LI H <51
Fig.7 A demo of using Charsets package
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