Way to Parallel Symbolic

Computations

= G. Malaschonok, Tambov State University,
gennadi@mathpar.com, http://mathpar.com

- Contemporary mathematics is symbolic.

- Elementary mathematical objects are not
numbers, but functions, operators, functional
matrices and other objects.

- Therefore the supercomputer software must
support symbolical-numerical computations.
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The following notations for elementary functions and constants are accepted:

\i - imaginary unit,
\e — the basis of natural logarithm,
\pi - the ratiec of length of a circle to its diameter,

FUNCTIONS OF ONE ARGUMENT

\ln - natural noapubm,
\lg - decimal logarithm,
\sin - sine,

‘cos - cosine,

\tg - tangent,
\ctg - cotangent,

‘arcsin - arcsine,
\arccos - arccosine,
‘Zarctg - arccotangent,
\arcctg - arcsine,

\sh - sine hyperbeolic,
\¢h - cosine hyperbolic,

\th - tangent hyperbolic,
‘cth - cotangent hyperbolic,

‘arcsh - arcsine hyperbolic,
\arcch - arccosine hyperbolic,
\arcth - arctangent hyperboclic,
\arccth - arccotangent hyperbolic,
\exp - exponent,

\sqgrt - root sgquare,
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Decomposition and factorization of polynomials and compositions of functions:

To expand or to facteorize a peolyneomial or an expressicon use the commands
‘expand (f) and \factor (f).
For locgarithmic and expcnential functicons the special commands exist

f=0-nx+y*+29%

g =expand(f);
h=factor(g);

g =expandLn(log,,(10x%));
print(f, h, g);

out :

f =(yz°® —x2® +2y°2° = 2xy?z7 + 2xyz® — 2x% 2% + y7 —xy* + 2xy° -2y + xPy - x7);
h=(-1-(2>+y* +x)*-(y - x);
g =(1+5-1og,,(x);

Radian UnicRing Substitution Expand rn ][Shw fDrmUla]
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Calculating the inverse matrix:

To calculate the inverse matrix for the matrix A, to execute the \inverse (A)

SPACE = Z[x];

14
A = ;
)

B =inverse(A);
print(B);
out :

[(—5);11 4/11 }
B = ;

4/11 (=-1)/11
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SPACE = Z[x, yl;

A=[x+y X }
y cos(x)

B=inverse(A);
print(B);
out :
cos(x)/(y-cos(x)+x-cos(x)+(—xy)) (—x/(y-cos(x)+x-cos(x)+(—xy))

_[( —y/(y-cos(x)+x-cos(x) +( —xy))) (y+x,r‘(y-cns(x]+x-cns(x]+(—xy]]];

Radian UnicRing L] substitution Expand[ un ][SHDW fDrmUla]
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Solution of a differential equation

The solution of a linear differential equation:

Procedure of sclving a differential egquaticn consists cof three parts:

(1) to set an eguation,

(2) to set initial conditions

(3) solving the equation.

g =“systLDE(\d(y,t,3)+3\d(y,t,2)+3\d(y,t)+y=1) - set the differential equation;

f =\initCond (\d(v,t,0,0)=0, \d(y,t,0,1)=0, \d(y,t,0,2)=0) - set the initial conditions;
\solveLDE (g,f) - solve the differential equation with the initial conditions.

SPACE = R64[t];
ZERO;64 = 8;

g = {.V +3J? +3y,+y = 1;

yt=l] =0
f=1Y0 = 0;

‘vt=0 =0
h=solveLDE(g, [);
print(h);

out :
h=((-t%)-et/2,00+1,00) - (t-e t+e);

Radian UnicRing Substitution Enq:-an:l[ run J[Shmﬂ' fDm'luIa] b
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f=\initCond (\d(x,t,0,0)=1,d(y,t,0,0)=2,%d(=z,t,0,0)=3) - set the initial conditions for the [~ =

system of differential equations;
\solveLDE (g, f)- solving SDE with the initial conditions.

ISPACE = R64]t];

-y+z = 0

g=1-x-y+y, = 0;

-x—-2z+2z; = 0

X,_o = 1.0
f:dyt=0 = 2.0;

zZ,_, = 3
h=solveLDE(g, [);
print(h);

out :
((=2,00)+5,00-e"t+(—3,00-e7%)-t)

h=|(4,00+(—-2,00-e 9 +(-12,00-e -1}
((=2,00)+4,00-e t+(=1,00-e7%)-t)

Radian UnicRing Substituticn EJq:-an::l[ run J[ShD‘III' fD”“L”a]

SPACE=R64[t];
g=\svstILDE{(\d(x.t.2)+\di{x.t)-‘d{v.t)=1. . \dix. t)+x-\d({v.t.2)=1+4\exp{t)) :
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plot3d([x/20+ y?/20, x*/20 + y/20], [ - 20, 20, — 20, 20]);
out :
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= /I MHOroe gpyroe MOXHoO HaUTU Ha cauTe
http://mathpar.com.

= [1naHupyeTCca B ganbHeuLemMm:

= 3arpyska 1 BbIrpy3ka AaHHbIX B dpaunn
= 3anycK napannernbHbIX Nporpamm

= PelwleHun gpyrmux 3agau...
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