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Drawing the outlines of shapes by using the graphs of
functions
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ABSTRACT

The functions and their graphs are very important parts in mathematical educations. But there
seems be a lot of students studying the functions and their graphs without grasping the meaning of
them and without interest with them. We present a learning method of how to match functions and
their graphs with outlines of various shapes. That is, outlines of the shapes are assumed to be the
graphs of the functions and the graphs will be plotted on the screen of a computer with help of the

computer algebra system.
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Fig. 1. Graph of function f(n)
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f(t)=(1.2(1.3+0.47cos (19t ))cos (2t),
1.2(1.340.47 cos(19¢))sin (2t )
)

g(t)= (cos(79t) cos (7t), cos(79t) sin(7t)), 0 < t < 2«
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> solve(-x"2/50+50=abs(x),x);

—25+25+/5 ,—25—25/5
®9 b F7 A AP 121% AHEE,
=97/ V2ol @F ®e] k= 2g ogst
a s A9} AAR
> solve(subs(x=97/sqrt(2),a%x"2+121=x),a);

V2 o 242

97 9409

2

97 97
Q157439 334 y=hl, ——==<2 < —
T T Yy \/2» 6
B 9 y=+ V252 —2? , —25 <2 <25
@ ok 19 y=—[z[+36, —18 <z < 18
@ ok 1 y:*?loz2+50,
—25—25+v5 <z <—25+25+/5
V2 242)
of 18 y=|—r— |2’ +121
© Sk y(97 9409 )% T12L,

—68.58 < z < 68.58
® 17 Hlo]~ y=—I|r—20/+24, 18 < 2 < 22;
y=lr—20/+20, 18 < z < 22
@ 2% Hlol y=—lz|+40, —2<2<2;
y=lrl+36, —2 <z <2
® 3F Hlo] 2 y=—I|r—20/+24,
18 < 2 < 22;
y=lr—20[+20, 18 <z <22
© EMlolx y=lxl+4, —2<2<2

0 X5 y=+ V25—2>, —5<x<5
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Maple HIAEol| e} AoHs At
Syl:=plot(abs(x),x=—97*cos(Pi/4)..97+cos(Pi/4)):%:
>y2:i=plot({sqrt(2.5°2-x"2)+18 ~sqrt(2.5"2-x"2)+18},
x=-25..25,colour=red):%:
>y3:=plot(-abs(x)+36,x=-18..18 colour=green):%:
Syd:=plot(-x"2/50+50,x=25-25+5"(1/2)..
-25+25+%5"(1/2) colour=green): %:
Sy5i=plot((1/97+2°(1/2)-242/9409)x"2+121,
x=-6858..6858, colour=green):%:
>y6:=plot(-abs(x)+40,x=-2..2):%:
>y7:=plot(abs(x)+36,x=-2..2):%:
>y&:=plot({-abs(x-20)+24,abs(x-20)+20},x=18..22,
colour=red):%:
>v9:=plot({-abs(x+20)+24,abs(x+20)+20},x=-18..-22,
colour=red):%:
>y101r:=plot(sqrt(5°2-x"2)-3,
x=-3/2+1/2%41~(1/2)..5, colour=red):%:
>y1011:=plot(sqrt(5"2-x"2)-3,x=-5..3/2-1/2+41"(1/2),colour
=red):%:
>y102:=plot(-sqrt(5"2-x"2)-3 x=-5..5,colour=red):%:
>yl1l:=plot(-abs(x)+4,x=-2..2,colour=red): %:

« 597 = 3

> with(plots):display({y1,y2,y3,y4,y5,y6,y7,y8,y9,y101r,
y1011,y102,y11} xtickmarks=[],ytickmarks=[],
scaling=constrained,axes=boxed);
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