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APPLICATION OF THE COMPUTER MATHEMATICS SYSTEM MAPLE 

FOR CALCULATING FIGURE'S AREA BOUNDED A CIRCLE AND A 

CARDIOID 
 

Abstract. The problems of introduction and adaptation of the Maple computer mathematics 
system in the educational process in teaching the course of higher mathematics are considered. In the 
paper presents an adaptation the use of the SCM Maple graphics package to build 2D figures in the 
polar coordinate system in the problems of calculating the figure's area. 

Key words and phrases: computer mathematics system, Maple, information and educational 
environment, figure's area, 2D graph, polar coordinate system, cardioid. 

 
One of the main places among a significant number of systems of computer 

mathematics is occupied by SCM Maple, which allows the user to use an intelligent 

environment for mathematical research [1–8]. A significant share of SCM Maple also 

occupies in various scientific studies. 
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To perform graphical constructions in SCM Maple, specialized packages of 

graphic commands «plots» and «plottools» are used.  
restart: with(plots): with(plottools): 

Solving the problem of calculating the figure's area that is bounded by a circle 

and located outside the cardioid must be performed in the polar coordinate system, 

since the functions of the circle and cardioid have a much simpler analytical expression 

compared to the Cartesian system. 

First, we set the equation of the functions that limit the figure, the area of which 

needs to be calculated (Fig. 1). 
rho[1]:=phi->2: 

rho[2]:=phi->2*(1+cos(phi)): 

In the polar coordinate system, the intersection points will be determined by the 

polar angle θ. To find the specified angle in Maple, we use the function of analytical 

solution of systems of equations solve(equations, variables). 
print(rho[1](phi)=rho[2]('Theta')); 

Theta:=solve(rho[1](phi)=rho[2](phi),phi); 

The plot(f, x=x0..x1) function was used to perform graphic constructions on the 

plane with different parameters of the line thickness and its color. The arc construction 

function arc(c, r, a..b, options) was used to construct the angle designation, and line(a, 

b, options) was used to construct the lines. We also used the textplot(L, options) 

command for constructing text labels on graphs. 
pol1:=plot([rho[1](phi),phi,phi=0..2*Pi],coords=polar,thickness=2,color=RED): 

pol2:=plot([rho[2](phi),phi,phi=0..2*Pi],coords=polar,thickness=2,color=BLUE): 

radius1:=line([0,0],[rho[1](phi)*cos(Theta),rho[1](phi)*sin(Theta)],linestyle=DA

SH): 

radius2:=line([0,0],[rho[1](phi)*cos(-Theta),rho[1](phi)*sin(-

Theta)],linestyle=DASH): 

a:=arc([0,0],.4,0..Theta,color=BLACK): 

t:=textplot([0.5,.4,'Q'],font=[SYMBOL,16]): 

Each graph was presented as a separate construction, and then we implemented 

their joint display on one canvas using function display(L, inseq, options). 
plots[display]([pol1,pol2,radius1,radius2,a,t,seq(poly[i],i=1..total)],scaling=c

onstrained); 
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Since the constructed figure is symmetrical, we will calculate the area of half of 

the figure and multiply by 2 (Fig. 2). 

 

 
Fig. 1 – Figure bounded by given graphs of 

functions 
Fig. 2 – Calculation of the figure's area using 

the definite integral 
Part of the mathematical apparatus and the developed code fragments in the 

SCM Maple, enable students to automatically obtain intersection points of function's 

graphs constructed in the polar coordinate system, build the corresponding figures and 

calculate their area, which improves the quality of the knowledge obtained under time 

to solve typical problems of higher mathematics. 
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MODEL FOR ASSESSING THE USEFULNESS OF AN INSURANCE 

CONTRACT 
 
Аbstract. We consider the assessment of the utility of the insurance contract by means of 

economic and mathematical modeling, namely the insurance model, which describes the model of 
the insured and the model of the insurer. The algorithm for evaluating the usefulness of an insurance 
contract is shown. 

Key words: insurance model, objective function, policyholder's objective function, insurer's 
objective function, policyholder's risk. 

 
Економіко-математичне моделювання – ефективний інструмент вивчення 

економічних об’єктів та спосіб прийняття рішення по управлінню ними в 

реальних життєвих ситуаціях. Математичний інструментарій, який 


