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New Foreword

On October 1, 2001 Axiom was withdrawn from the market and ended life as a commer-
cial product. On September 3, 2002 Axiom was released under the Modified BSD license,
including this document. On August 27, 2003 Axiom was released as free and open source
software available for download from the Free Software Foundation’s website, Savannah.

Work on Axiom has had the generous support of the Center for Algorithms and Interactive
Scientific Computation (CAISS) at City College of New York. Special thanks go to Dr.
Gilbert Baumslag for his support of the long term goal.

The online version of this documentation is roughly 1000 pages. In order to make printed
versions we’ve broken it up into three volumes. The first volume is tutorial in nature. The
second volume is for programmers. The third volume is reference material. We’ve also added
a fourth volume for developers. All of these changes represent an experiment in print-on-
demand delivery of documentation. Time will tell whether the experiment succeeded.

Axiom has been in existence for over thirty years. It is estimated to contain about three
hundred man-years of research and has, as of September 3, 2003, 143 people listed in the
credits. All of these people have contributed directly or indirectly to making Axiom available.
Axiom is being passed to the next generation. I'm looking forward to future milestones.

With that in mind I've introduced the theme of the “30 year horizon”. We must invent
the tools that support the Computational Mathematician working 30 years from now. How
will research be done when every bit of mathematical knowledge is online and instantly
available? What happens when we scale Axiom by a factor of 100, giving us 1.1 million
domains? How can we integrate theory with code? How will we integrate theorems and
proofs of the mathematics with space-time complexity proofs and running code? What
visualization tools are needed? How do we support the conceptual structures and semantics
of mathematics in effective ways? How do we support results from the sciences? How do we
teach the next generation to be effective Computational Mathematicians?

The “30 year horizon” is much nearer than it appears.

Tim Daly
CAISS, City College of New York
November 10, 2003 ((iHy))



Chapter 1

General examples

These examples come from code that ships with Axiom in various input files.

1.1 Two dimensional functions



2 CHAPTER 1. GENERAL EXAMPLES

A Simple Sine Function

i

— equation123 —
draw(sin(11*x),x = 0..2%%pi)



1.1. TWO DIMENSIONAL FUNCTIONS

A Simple Sine Function, Non-adaptive plot

— equationl124 —

draw(sin(11*x),x = 0..2#Ypi,adaptive == false,title == "Non-adaptive plot")



4 CHAPTER 1. GENERAL EXAMPLES

A Simple Sine Function, Drawn to Scale

— equationl125 —

draw(sin(11%*x),x = 0..2#Ypi,toScale == true,title == "Drawn to scale")



1.1. TWO DIMENSIONAL FUNCTIONS

A Simple Sine Function, Polar Plot

— equationl126 —

draw(sin(11*x) ,x = 0..2%%pi,coordinates == polar,title == "Polar plot")



6 CHAPTER 1. GENERAL EXAMPLES

A Simple Tangent Function, Clipping On

N

— equationl127 —

draw(tan x,x = -6..6,title == "Clipping on")



1.1. TWO DIMENSIONAL FUNCTIONS

A Simple Tangent Function, Clipping On

— equationl128 —

draw(tan x,x = -6..6,clip == false,title == "Clipping off")



8 CHAPTER 1. GENERAL EXAMPLES

Tangent and Sine

— equation101 —

f (x:DFLOAT) :DFLOAT == sin(tan(x))-tan(sin(x))
draw(£,0..6)



1.1. TWO DIMENSIONAL FUNCTIONS

A 2D Sine Function in BiPolar Coordinates

— equationl107 —

draw(sin(x),x=0.5..%pi,coordinates == bipolar (1$DFLOAT))



10 CHAPTER 1. GENERAL EXAMPLES

A 2D Sine Function in Elliptic Coordinates

— equation110 —

draw(sin(4*t/7),t=0..14%Ypi,coordinates == elliptic(1$DFLOAT))



1.2. TWO DIMENSIONAL CURVES

A 2D Sine Wave in Polar Coordinates

draw(sin(4*t/7),t=0..14%Ypi,coordinates == polar)

1.2 Two dimensional curves

11



12 CHAPTER 1. GENERAL EXAMPLES

A Line in Parabolic Coordinates

_—

\

— equationl14 —

h1(t:DFLOAT) :DFLOAT == t
h2(t:DFLOAT) :DFLOAT ==
draw(curve(hl,h2),-3..3,coordinates == parabolic)



1.2. TWO DIMENSIONAL CURVES

Lissajous Curve

— equationl102 —

11 (t:DFLOAT) :DFLOAT == 9*sin(3*t/4)
i2(t:DFLOAT) :DFLOAT == 8*sin(t)
draw(curve(il,i2),-4%*)pi..4*)pi,toScale == true, title == "Lissajous Curve")

13



14 CHAPTER 1. GENERAL EXAMPLES

A Parametric Curve

|
|
|
< |

<_______ﬁ__\

— equationl129 —

draw(curve(sin(6*t),t),t = 0..2x%pi,title == "Parametric curve")



1.3. THREE DIMENSIONAL FUNCTIONS

A Parametric Curve in Polar Coordinates

g

— equation130 —

draw(curve(sin(5*t),t),t = 0..2x%%pi,_
coordinates == polar,title == "Parametric polar curve")

1.3 Three dimensional functions

15



16 CHAPTER 1.

A 3D Constant Function in Elliptic Coordinates

AXIOM3D

— equationl1l —

m(u:DFLOAT, v:DFLOAT) :DFLOAT ==
draw(m,0..2x%pi,0..%pi,coordinates == elliptic(1$DFLOAT))

GENERAL EXAMPLES



1.3. THREE DIMENSIONAL FUNCTIONS

A 3D Constant Function in Oblate Spheroidal

AxIOM3D

— equationl113 —

m(u:DFLOAT, v:DFLOAT) :DFLOAT ==
draw(m,-%pi/2..%pi/2,0..2%}pi,coordinates ==

oblateSpheroidal (1$DFLOAT))

17
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A 3D Constant in Polar Coordinates

AXIOM3D

— equationl119 —

m(u:DFLOAT,v:DFLOAT) :DFLOAT ==
draw(m,0..2x%pi, 0..%pi,coordinates == polar)

CHAPTER 1.

GENERAL EXAMPLES



1.3. THREE DIMENSIONAL FUNCTIONS

A 3D Constant in Prolate Spheroidal Coordinates

AxIOM3D

— equationl120 —

m(u:DFLOAT, v:DFLOAT) :DFLOAT ==
draw(m,-%pi/2..%pi/2,0..2%}pi,coordinates == prolateSpheroidal (1$DFLOAT))



GENERAL EXAMPLES

CHAPTER 1.

20

A 3D Constant in Spherical Coordinates

AXIOM3D

e
e a
T PR S
] AT T
-.'.«hqf I Fon

SSNianE e
N

equationl121

1
.%pi,coordinates == spherical)

m(u:DFLOAT,v:DFLOAT) :DFLOAT

draw(m,0..2%*%pi,0.



1.4. THREE DIMENSIONAL CURVES

A 2-Equation Space Function

2-Eguation Space Curwe

i
iois
oo{;,::f

— equationl04 —
f (x:DFLOAT,y:DFLOAT) :DFLOAT == cos (x*y)

colorFxn(x:DFLOAT,y:DFLOAT) :DFLOAT == 1/(x**2 + y**x2 + 1)
draw(f,-3..3,-3..3, colorFunction == colorFxn,title=="2-Equation Space Curve")

1.4 Three dimensional curves



22 CHAPTER 1. GENERAL EXAMPLES
A Parametric Space Curve

Parametric curwve

— equationl131 —

draw(curve(sin(t)*cos(3*t/5) ,cos(t)*cos(3*t/5),cos(t)*sin(3*t/5)),_
t = 0..15%Ypi,title == "Parametric curve")



1.4. THREE DIMENSIONAL CURVES

A Tube around a Parametric Space Curve

Tube around curwe

— equationl132 —

draw(curve(sin(t)*cos(3*t/5),cos(t)*cos(3*t/5),cos(t)*sin(3*t/5)),_
t = 0..15%Ypi,tubeRadius == .15,title == "Tube around curve")

23



24 CHAPTER 1.

A 2-Equation Cylindrical Curve

AXIOM3D

Ao

B
/\Y

— equation109 —

j1(t:DFLOAT) :DFLOAT == 4
j2(t :DFLOAT) :DFLOAT == t
draw(curve(j1,j2,j2),-9..9,coordinates == cylindrical)

1.5 Three dimensional surfaces

GENERAL EXAMPLES



1.5. THREE DIMENSIONAL SURFACES

A Icosahedron

Icosahedron

— Icosahedron —

)se exp add con InnerTrigonometricManipulations
exp (%hi*2x%pi/5)

FG2F 7

h -1

complexForm 7%

norm %

simplify %

s:=sqrt %

ph:=exp (%i*2x%pi/5)

Al:=complex(1,0)

A2:=Alxph

A3:=A2%ph

A4:=A3*ph

A5:=A4%*ph

cal:=map(numeric , complexForm FG2F simplify A1)
ca2:=map(numeric , complexForm FG2F simplify A2)
ca3:=map(numeric ,complexForm FG2F simplify A3)
ca4:=map(numeric ,complexForm FG2F simplify A4)
cab:=map(numeric ,complexForm FG2F simplify A5)
Bl:=Al*exp (2*)i*}pi/10)

B2:=Bl#ph

B3:=B2#*ph

B4:=B3*ph

B5:=B4*ph

cbl:=map (numeric ,complexForm FG2F simplify B1)
cb2:=map (numeric ,complexForm FG2F simplify B2)
cb3:=map (numeric ,complexForm FG2F simplify B3)

25



26 CHAPTER 1. GENERAL EXAMPLES

cb4:=map (numeric ,complexForm FG2F simplify B4)
cbb:=map (numeric ,complexForm FG2F simplify B5)
u:=numeric sqrt(s*s-1)

pO:=point ([0,0,u+1/2])@Point (SF)
pl:=point([real cal,imag cal,0.5])@Point (SF)
p2:=point([real ca2,imag ca2,0.5])@Point (SF)
p3:=point([real ca3,imag ca3,0.5])@Point (SF)
p4:=point([real ca4,imag ca4,0.5])@Point (SF)
p5:=point([real cab,imag cab5,0.5])@Point (SF)
p6:=point([real cbl,imag cbl,-0.5])0@Point (SF)
p7:=point([real cb2,imag cb2,-0.5])@Point (SF)
p8:=point ([real cb3,imag cb3,-0.5])@Point (SF)
p9:=point([real cb4,imag cb4,-0.5])0@Point (SF)
pl0:=point([real cb5,imag cb5,-0.5])@Point (SF)
pll:=point([0,0,-u-1/2])@Point (SF)
space:=create3Space () $ThreeSpace DFLOAT
polygon(space, [p0,p1,p2])

polygon(space, [p0,p2,p3])

polygon(space, [p0,p3,p4]l)

polygon(space, [p0,p4,p5])

polygon(space, [p0,p5,p1])

polygon(space, [p1,p6,p2])

polygon(space, [p2,p7,p3])

polygon(space, [p3,p8,p4]l)

polygon(space, [p4,p9,p5])

polygon(space, [p5,p10,p1])

polygon(space, [p2,p6,p7])

polygon(space, [p3,p7,p8]1)

polygon(space, [p4,p8,p9])

polygon(space, [p5,p9,p10]1)

polygon(space, [p1,p10,p6])

polygon(space, [p6,p11,p7])

polygon(space, [p7,p11,p81)

polygon(space, [p8,p11,p9])

polygon(space, [p9,p11,p10])

polygon(space, [p10,p11,p6])
makeViewport3D(space,title=="Icosahedron",style=="smooth")
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A 3D figure 8 immersion (Klein bagel)

Figure 8 Klein

— kleinbagel —
r :=1
X(u,v) == (r+cos(u/2)*sin(v)-sin(u/2)*sin(2*v))*cos(u)
Y(u,v) == (r+cos(u/2)*sin(v)-sin(u/2)*sin(2*v))*sin(u)
Z(u,v) == sin(u/2)*sin(v)+cos(u/2)*sin(2*v)

v3d:=draw(surface(X(u,v),Y(u,v),Z(u,v)),u=0..2%}pi,v=0..2%%pi, _
style=="solid",title=="Figure 8 Klein")

colorDef (v3d,blue() ,blue())

axes(v3d,"off")

From en.wikipedia.org/wiki/Klein_bottle. The “figure 8” immersion (Klein bagel) of the
Klein bottle has a particularly simple parameterization. It is that of a “figure 8” torus with
a 180 degree “Mobius” twist inserted. In this immersion, the self-intersection circle is a
geometric circle in the x-y plane. The positive constant r is the radius of this circle. The
parameter u gives the angle in the x-y plane, and v specifies the position around the 8-shaped
cross section. With the above parameterization the cross section is a 2:1 Lissajous curve.
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A 2-Equation bipolarCylindrical Surface

wHDCOS (w)

e

— equation108 —

draw(surface (uxcos(v) ,u*sin(v),u) ,u=1..4,v=1..2%)pi, _
coordinates == bipolarCylindrical (1$DFLOAT))
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A 3-Equation Parametric Space Surface

AxIOM3D

— equationl05 —

n1(u:DFLOAT,v:DFLOAT) :DFLOAT == u*cos(v)

n2(u:DFLOAT,v:DFLOAT) :DFLOAT == u*sin(v)

n3(u:DFLOAT,v:DFLOAT) :DFLOAT == v*cos(u)
colorFxn(x:DFLOAT,y:DFLOAT) :DFLOAT == 1/(x**2 + y**2 + 1)
draw(surface(nl,n2,n3),-4..4,0..2*)pi, colorFunction == colorFxn)
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A 3D Vector of Points in Elliptic Cylindrical

(wHDCOS (u/2) +1 D005 ()
z

— equationl112 —
U2:Vector Expression Integer := vector [0,0,1]
x(u,v) == beta(u) + vxdelta(u)
beta u == vector [cos u, sin u, 0]

delta u == (cos(u/2)) * beta(u) + sin(u/2) * U2

vec := x(u,v)
draw(surface(vec.1,vec.2,vec.3),v=-0.5..0.5,u=0..2%Ypi, _
coordinates == ellipticCylindrical (1$DFLOAT),_

variSteps == 50,var2Steps == 50)

GENERAL EXAMPLES
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A 3D Constant Function in BiPolar Coordinates

AxIOM3D

— equation106 —

m(u:DFLOAT,v:DFLOAT) : DFLOAT ==
draw(m,0..2%%pi, O..%pi,coordinates == bipolar (1$DFLOAT))
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A Swept in Parabolic Coordinates

wHDCOS (w)

— equationll5 —

draw(surface (uxcos(v) ,u*sin(v),2%u) ,u=0..4,v=0..2%},pi,coordinates==parabolic)
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A Swept Cone in Parabolic Cylindrical Coordinates

uHDCOS ()

— equationl16 —

draw(surface (u*cos(v) ,u*sin(v) ,v*cos(u)) ,u=0..4,v=0..2%Ypi, _
coordinates == parabolicCylindrical)
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A Truncated Cone in Toroidal Coordinates

WHDCOS (v)

— equationl22 —

draw(surface (uxcos(v) ,u*sin(v) ,u) ,u=1..4,v=1..4*)pi, _
coordinates == toroidal (1$DFLOAT))
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A Swept Surface in Paraboloidal Coordinates

uHDCOS ()

— equationl17 —

draw(surface (u*xcos (v) ,u*sin(v) ,u*v) ,u=0..4,v=0..2%Ypi, _
coordinates==paraboloidal,variSteps == 50, var2Steps == 50)
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Jenks Book images
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The Complex Gamma Function

Gamma(x + ¥i*y)

— complexgamma —

gam(x:DoubleFloat,y:DoubleFloat) :Point (DoubleFloat) == _
( g:Complex(DoubleFloat):= Gamma complex(x,y) ; _
point [x,y,max(min(real g, 4), -4), argument gJ )
v3d:=draw(gam, -%pi..%pi, -%pi..%pi, title == "Gamma(x + %i*y)", _
variSteps == 100, var2Steps == 100, style=="smooth")

A 3-d surface whose height is the real part of the Gamma function, and whose color is the
argument of the Gamma function.
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The Complex Arctangent Function

AxIOM3D

— complexarctangent — 4

atf (x:DoubleFloat,y:DoubleFloat) :Point (DoubleFloat) == _
( a := atan complex(x,y) ; _

point [x,y,real a, argument al] )
v3d:=draw(atf, -3.0..%pi, -3.0..%pi, style=="shade")
rotate(v3d,210,-60)

The complex arctangent function. The height is the real part and the color is the argument.
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Chapter 3

Hyperdoc examples

Examples in this section come from the Hyperdoc documentation tool. These examples are
accessed from the Basic Examples Draw section.

3.1 Two dimensional examples

41
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A function of one variable

N

M

— equation001 —

draw(x*cos(x) ,x=0..30,title=="y = x*cos(x)")

This is one of the demonstration equations used in hypertex. It demonstrates a function of
one variable. It draws

y = f(z)

where y is the dependent variable and z is the independent variable.
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A Parametric function

— equation002 —

draw(curve (-9*sin(4*t/5) ,8*sin(t)) ,t=-5*)pi..5*Ypi,title=="Lissajous")

This is one of the demonstration equations used in hypertex. It draw a parametrically defined
curve

f1(t), f2(t)

in terms of two functions f1 and f2 and an independent variable t.
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A Polynomial in 2 variables

— equation003 —

draw (y**2+7xx*y- (x**3+16*x) = 0,x,y,range==[-15..10,-10..50])

This is one of the demonstration equations used in hypertex. Plotting the solution to

p(z,y) =0

where p is a polynomial in two variables x and y.

3.2 Three dimensional examples
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A function of two variables

DEXP{ (~DSIN{s*y) ) +DCOS(y-x) ) -2

— equation004 —

cf(x,y) == 0.5
draw(exp(cos(x-y)-sin(x*y))-2,x=-5..5,y=-5..5,_
colorFunction==cf,style=="smooth")

This is one of the demonstration equations used in hypertex. A function of two variables

Z:f(xay>

where z is the dependent variable and where x and y are the dependent variables.
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A parametrically defined curve

knot

— equation005 —
£f1(t) == 1.3*cos(2*t)*cos(4*t)+sin(4*t)*cos(t)
£2(t) == 1.3*sin(2*t)*cos(4*t)-sin(4*t)*sin(t)

£3(t) == 2.5%cos(4x*t)

cf(x,y) == 0.5

draw(curve (£1(t) ,£2(t) ,£3(t)),t=0. .4%%pi, tubeRadius==.25,tubePoints==16, _
title=="knot",colorFunction==cf,style=="smooth")

This is one of the demonstration equations used in hypertex. This ia parametrically defined
curve

f1(), £2(8), f3(t)

in terms of three functions f1, f2, and f3 and an independent variable ¢.
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A parametrically defined surface

surface

— equation006 —
f1(u,v) == uxsin(v)
£f2(u,v) == v*cos(u)
£3(u,v) == u*cos(v)

cf(x,y) == 0.5
draw(surface(f1(u,v),f2(u,v) ,£3(u,v)) ,u=-Ypi..%pi,v=-%pi/2..%pi/2,_
title=="surface",colorFunction==cf,style=="smooth")

This is one of the demonstration equations used in hypertex. This ia parametrically defined
curve

F1@), f2(2), f3(t)

in terms of three functions f1, f2, and f3 and an independent variable ¢.
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Chapter 4

CRC Standard Curves and
Surfaces [7]

4.1 Standard Curves and Surfaces

In order to have an organized and thorough evaluation of the Axiom graphics code we turn
to the CRC Standard Curves and Surfaces (SCC). This volume was written years after the
Axiom graphics code was written so there was no attempt to match the two until now.
However, the SCC volume will give us a solid foundation to both evaluate the features of
the current code and suggest future directions.

According to the SCC we can organize the various curves by the taxonomy:

1 random

1.1 fractal
1.2 gaussian

1.3 non-gaussian
2 determinate

2.1 algebraic — A polynomial is defined as a summation of terms composed of integral
powers of x and y. An algebraic curve is one whose implicit function

f(xay) =0

is a polynomial in x and y (after rationalization, if necessary). Because a curve
is often defined in the explicit form

y = f(x)

there is a need to distinguish rational and irrational functions of z.
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2.1.1 irrational — An irrational function of x is a quotient of two polynomials, one
or both of which has a term (or terms) with power p/q, where p and ¢ are
integers.

2.1.2 rational — A rational function of x is a quotient of two polynomials in x,
both having only integer powers.
2.1.2.1 polynomial
2.1.2.2 non-polynomial
2.2 integral — Certain continuous functions are not expressible in algebraic or tran-
scendental forms but are familiar mathematical tools. These curves are equal to

the integrals of algebraic or transcendental curves by definition; examples include
Bessel functions, Airy integrals, Fresnel integrals, and the error function.

2.3 transcendental — The transcendental curves cannot be expressed as polynomials
in x and y. These are curves containing one or more of the following forms:
exponential (e”), logarithmic (log(x)), or trigonometric (sin(z), cos(z)).

2.3.1 exponential
2.3.2 logarithmic
2.3.3 trigonometric

2.4 piecewise continuous — Other curves, except at a few singular points, are
smooth and differentiable. The class of nondifferentiable curves have disconti-
nuity of the first derivative as a basic attribute. They are often composed of
straight-line segments. Simple polygonal forms, regular fractal curves, and turtle
tracks are examples.

2.4.1 periodic

2.4.2 non-periodic

2.4.3 polygonal
2.4.3.1 regular
2.4.3.2 irregular
2.4.3.3 fractal

4.2 CRC graphs

Functions with z/™

Page 26 2.1.1

y=cx

y—cz" =0

— p26-2.1.1.1-3 —



4.2. CRC GRAPHS

)clear all

)set mes auto off

f(c,x,n) == c*x"n

lineColorDefault (green())

viewportl:=draw(f(1,x,1), x=-2..2, adaptive==true, unit==[1.0,1.0],_
title=="p26-2.1.1.1-3")

graph2111:=getGraph(viewportl,1)

lineColorDefault (blue())
viewport2:=draw(f(1,x,3), x=-2..2, adaptive==true, unit==[1.0,1.0])
graph2112:=getGraph(viewport2,1)

lineColorDefault (red())
viewport3:=draw(f(1,x,5), x=-2..2, adaptive==true, unit==[1.0,1.0])
graph2113:=getGraph(viewport3,1)

putGraph(viewportl,graph2112,2)
putGraph(viewportl,graph2113,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

pZe-2.1.1.1-3

— p26-2.1.1.4-6 —
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Jclear all

)set mes auto off
f(c,x,n) == c*x"n
lineColorDefault (green())

viewportl:=draw(f(1,x,2), x=-2..2, adaptive==true, unit==[1.0,1.0],_

title=="p26-2.1.1.4-6")
graph2111:=getGraph(viewporti,1)

lineColorDefault (blue())

viewport2:=draw(f(1,x,4), x=-2..2, adaptive==true, unit==[1.0,1.0])

graph2112:=getGraph(viewport2,1)

lineColorDefault (red())

viewport3:=draw(f(1,x,6), x=-2..2, adaptive==true, unit==[1.0,1.0])

graph2113:=getGraph(viewport3,1)

putGraph(viewportl,graph2112,2)
putGraph(viewportl,graph2113,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")

makeViewport2D(viewportl)

pze-Z.1.1.4-6

=T



4.2. CRC GRAPHS 53

Page 26 2.1.2

— p26-2.1.2.1-3 —

)clear all

f(c,x,n) == c/x"n

lineColorDefault(green())

viewportl:=draw(£(0.01,x,1),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p26-2.1.2.1-3")

graph2111:=getGraph(viewportl,1)

lineColorDefault (blue())

viewport2:=draw(£(0.01,x,3),x=-4..4,adaptive==true,unit==[1.0,1.0])

graph2122:=getGraph(viewport2,1)

lineColorDefault (red())

viewport3:=draw(£(0.01,x,5),x=-2..2,adaptive==true,unit==[1.0,1.0])

graph2123:=getGraph(viewport3,1)

putGraph(viewportl,graph2122,2)

putGraph(viewportl,graph2123,3)

units(viewportl,1,"on"

points(viewportl,1,"off")

points(viewport1,2,"off")

points(viewportl,3,"off")

makeViewport2D(viewportl)
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pze-Z.1.2.1-3

1 =
Note that Axiom’s plot of viewport2 disagrees with CRC
— p26-2.1.2.4-6 —

)clear all

f(c,x,n) == ¢c/x"n

lineColorDefault (green())

viewportl:=draw(£(0.01,x,4),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p26-2.1.2.4-6")

graph2124:=getGraph(viewportl,1)

lineColorDefault (blue())

viewport2:=draw(f(0.01,x,5) ,x=-2..2,adaptive==true,unit==[1.0,1.0])

graph2125:=getGraph(viewport2,1)

lineColorDefault(red())

viewport3:=draw(f(0.01,x,6) ,x=-2..2,adaptive==true,unit==[1.0,1.0])

graph2126:=getGraph(viewport3,1)

putGraph(viewportl,graph2125,2)

putGraph(viewportl,graph2126,3)

units(viewportl,1,"on")

points(viewportl,1,"off")

points(viewportl,2,"off")

points(viewportl,3,"off")

makeViewport2D(viewportl)
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pZe-Z.1.2.4-h

_gt -1, ] 2
1 _r‘—\—\.\_\_\_\ 1 1

Page 28 2.1.3

Y= cx™™

y—ca™™ =0

— p28-2.1.3.1-6 —

)Jclear all
f(c,x,n,m) == c*x"(n/m)

lineColorDefault(color (1))
viewportl:=draw(f(1,x,1,4),x=0..1,adaptive==true,unit==[1.0,1.0],_

title=="p28—2.1.3.1—6")
graph2131:=getGraph(viewporti,1)

lineColorDefault (color(2))
viewport2:=draw(f(1,x,1,2),x=0..1,adaptive==true,unit==[1.0,1.0])
graph2132:=getGraph(viewport2,1)

lineColorDefault (color(3))
viewport3:=draw(f(1,x,3,4),x=0..1,adaptive==true,unit==[1.0,1.0])
graph2133:=getGraph(viewport3,1)

lineColorDefault (color(4))
viewport4:=draw(f(1,x,5,4),x=0..1,adaptive==true,unit==[1.0,1.0])
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graph2134:=getGraph(viewport4,1)

lineColorDefault (color(5))
viewport5:=draw(f(1,x,3,2),x=0..1,adaptive==true,unit==[1.0,1.0])
graph2135:=getGraph(viewport5,1)

lineColorDefault (color(6))
viewport6:=draw(f(1,x,7,4),x=0..1,adaptive==true,unit==[1.0,1.0])
graph2136:=getGraph(viewport6,1)

putGraph(viewportl,graph2132,2)
putGraph(viewportl,graph2133,3)
putGraph(viewportl,graph2134,4)
putGraph (viewportl,graph2135,5)
putGraph(viewportl,graph2136,6)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

pZ&-Z.1.3.1-6

— p28-2.1.3.7-10 —

)clear all
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f(c,x,n,m) == c*x”(n/m)

lineColorDefault(color (1))
viewportl:=draw(f(1,x,1,3),x=0..1,adaptive==true,unit==[1.0,1.0],_

title=="p28-2.1.3.7-10")
graph2137:=getGraph(viewporti,1)

lineColorDefault (color(2))
viewport2:=draw(f(1,x,2,3),x=0..1,adaptive==true,unit==[1.0,1.0])
graph2138:=getGraph(viewport2,1)

lineColorDefault (color(3))
viewport3:=draw(f(1,x,4,3),x=0..1,adaptive==true,unit==[1.0,1.0])
graph2139:=getGraph(viewport3,1)

lineColorDefault (color(4))
viewport4:=draw(f(1,x,5,3),x=0..1,adaptive==true,unit==[1.0,1.0])
graph21310:=getGraph(viewport4,1)

putGraph(viewportl,graph2138,2)
putGraph(viewportl,graph2139,3)
putGraph(viewportl,graph21310,4)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)
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pZ8-2.1.3.7-10

o0 !

Page 28 2.1.4

- C
y= In/m
yz/™ — =0
— p28-2.1.4.1-6 —
Jclear all
f(c,x,n,m) == c¢/x"(n/m)

lineColorDefault(color (1))
viewportl:=draw(£(0.01,x,1,4),x=0..1,adaptive==true,unit==[1.0,1.0],_

title=="p28—2.1.4.1—6")
graph2141:=getGraph(viewportl,1)

lineColorDefault (color(2))
viewport2:=draw(f(0.01,x,1,2),x=0..1,adaptive==true,unit==[1.0,1.0])
graph2142:=getGraph(viewport2,1)

lineColorDefault (color(3))
viewport3:=draw(f(0.01,x,3,4),x=0..1,adaptive==true,unit==[1.0,1.0])
graph2143:=getGraph(viewport3,1)

lineColorDefault(color(4))
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viewport4:=draw(£(0.01,x,5,4),x=0..1,adaptive==true,unit==[1.0,1.0])
graph2144:=getGraph(viewport4,1)

lineColorDefault (color(5))
viewport5:=draw(£(0.01,x,3,2),x=0..1,adaptive==true,unit==[1.0,1.0])
graph2145:=getGraph(viewport5,1)

lineColorDefault (color(6))
viewport6:=draw(£(0.01,x,7,4),x=0..1,adaptive==true,unit==[1.0,1.0])
graph2146:=getGraph(viewport6,1)

putGraph(viewportl,graph2142,2)
putGraph(viewportl,graph2143,3)
putGraph(viewportl,graph2144,4)
putGraph(viewportl,graph2145,5)
putGraph(viewportl,graph2146,6)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl1,3,"off")
makeViewport2D(viewportl)

pZE-Z.1.4.1-6

— p28-2.1.4.7-10 —

)Jclear all
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f(c,x,n,m) == c/x"(n/m)

lineColorDefault(color (1))

viewportl:=draw(f(1,x,1,3),x=0..1,adaptive==true,unit==[1.0,1.0],_

title=="p28-2.1.4.7-10")
graph2147:=getGraph(viewport1,1)

lineColorDefault (color(2))

viewport2:=draw(f(1,x,2,3),x=0..1,adaptive==true,unit==[1.0,1.0])

graph2148:=getGraph(viewport2,1)

lineColorDefault (color(3))

viewport3:=draw(f(1,x,4,3),x=0..1,adaptive==true,unit==[1.0,1.0])

graph2149:=getGraph(viewport3,1)

lineColorDefault(color(4))

viewport4:=draw(f(1,x,5,3),x=0..1,adaptive==true,unit==[1.0,1.0])

graph21410:=getGraph(viewport4,1)

putGraph(viewportl,graph2148,2)
putGraph(viewportl,graph2149,3)
putGraph(viewportl,graph21410,4)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)
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pZ8-2.1.4.7-10

o0 1

Functions with 2™ and (a + bz)™

Page 30 2.2.1

y = c(a + bx)

y—bcx —ac=0

— p30-2.2.1.1-3 —

)clear all
f(x,a,b,c) == cx(a+b*x)

lineColorDefault (red())

viewportl:=draw(f(x,0.5,0.5,1.0) ,x=-2..1,adaptive==true,unit==[1.0,1.0],_
title=="p30-2.2.1.1-3")

graph2211:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.5,1.0,1.0),x=-2..1,adaptive==true,unit==[1.0,1.0])
graph2212:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.5,2.0,1.0) ,x=-2..1,adaptive==true,unit==[1.0,1.0])
graph2213:=getGraph(viewport3,1)
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putGraph(viewportl,graph2212,2)
putGraph(viewportl,graph2213,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

p30-2.2.1.1-3

Page 30 2.2.2

y = c(a + bx)?

y — cb’z? — 2abcx — a’c =0

— p30-2.2.2.1-3 —

)clear all
f(x,a,b,c) == cx(a+b*x)"2

lineColorDefault (red())
viewportl:=draw(f(x,0.5,0.5,1.0) ,x=-2..1,adaptive==true,unit==[1.0,1.0],_
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title=="p30-2.2.2.1-3")
graph2221:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.5,1.0,1.0),x=-2..1,adaptive==true,unit==[1.0,1.0])
graph2222:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.5,2.0,1.0) ,x=-2..1,adaptive==true,unit==[1.0,1.0])
graph2223:=getGraph(viewport3,1)

putGraph(viewportl,graph2222,2)
putGraph(viewportl,graph2223,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

p30-2.2.2.1-3

Page 30 2.2.3

y = c(a + bx)?

y — b3cx® — 3ab’ca® — 3a’bex — ale =0
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— p30-2.2.3.1-3 —

)clear all
f(x,a,b,c) == c*(a+b*x)"3

lineColorDefault (red())

viewportl:=draw(f(x,0.5,0.5,1.0) ,x=-2..1,adaptive==true,unit==[1.0,1.0],_
title=="p30-2.2.3.1-3")

graph2231:=getGraph(viewporti,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.5,1.0,1.0),x=-2..1,adaptive==true,unit==[1.0,1.0])
graph2232:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.5,2.0,1.0) ,x=-2..1,adaptive==true,unit==[1.0,1.0])
graph2233:=getGraph(viewport3,1)

putGraph(viewportl,graph2232,2)
putGraph(viewportl,graph2233,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)
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p30-2.2.3.1-3

A

I Fi |

-

Page 30 2.2.4

y = cx(a + bx)

y — bex?® — acx =0

— p30-2.2.4.1-3 —

)Jclear all
f(x,a,b,c) == cxx*x(a+b*x)

lineColorDefault (red())

viewportl:=draw(f(x,0.5,0.5,1.0) ,x=-2..1,adaptive==true,unit==[1.0,1.0],_
title=="p30—2.2.4.1—3")

graph2241:=getGraph(viewporti,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.5,1.0,1.0) ,x=-2..1,adaptive==true,unit==[1.0,1.0])
graph2242:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.5,2.0,1.0),x=-2..1,adaptive==true,unit==[1.0,1.0])
graph2243:=getGraph(viewport3,1)

putGraph(viewportl,graph2242,2)
putGraph(viewportl,graph2243,3)
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units(viewportl,1,"on")

points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

p30-2.2.4.1-3

-1

—i

-2 -1 o i
| 1 |

Page 30 2.2.5

y = cz(a + bx)?

y — b%ca® — 2abex? — a*cx =0

— p30-2.2.5.1-3 —

)clear all
f(x,a,b,c) == c*x*(a+b*x) "2

lineColorDefault (red())

viewportl:=draw(f(x,0.5,0.5,1.0) ,x=-2..1,adaptive==true,unit==[1.0,1.0],_
title=="p30-2.2.5.1-3")

graph2251:=getGraph(viewportl,1)
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lineColorDefault (green())
viewport2:=draw(f(x,0.5,1.0,1.0),x=-2..1,adaptive==true,unit==[1.0,1.0])
graph2252:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.5,2.0,1.0) ,x=-2..1,adaptive==true,unit==[1.0,1.0])
graph2253:=getGraph(viewport3,1)

putGraph(viewportl,graph2252,2)
putGraph(viewportl,graph2253,3)
units(viewportl,1,"on"
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

p30-2.2.53.1-3

Page 30 2.2.6

y = cx(a + bx)?

y — b3ext — 3ab®ca® — 3a%bex? — aPex =0

— p30-2.2.6.1-3 —
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Jclear all
f(x,a,b,c) == cxx*(a+b*x)"3

lineColorDefault (red())

viewportl:=draw(f(x,0.5,0.5,1.0),x=-2..1,adaptive==true,unit==[1.0,1.0],_
title=="p30-2.2.6.1-3")

graph2261:=getGraph(viewporti,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.5,1.0,1.0),x=-2..1,adaptive==true,unit==[1.0,1.0])
graph2262:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.5,2.0,1.0),x=-2..1,adaptive==true,unit==[1.0,1.0])
graph2263:=getGraph(viewport3,1)

putGraph(viewportl,graph2262,2)
putGraph(viewportl,graph2263,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

p30-Z.2.6.1-3

-
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Page 32 2.2.7

y = cx’(a + bx)

y —bex® —aca? =0

— p30-2.2.7.1-3 —

)clear all
f(x,a,b,c) == c*xx"2*(a+b*x)

lineColorDefault (red())

viewportl:=draw(f(x,0.5,0.5,1.0) ,x=-2..1,adaptive==true,unit==[1.0,1.0],_
title=="p30-2.2.7.1-3")

graph2271:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.5,1.0,1.0),x=-2..1,adaptive==true,unit==[1.0,1.0])
graph2272:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.5,2.0,1.0) ,x=-2..1,adaptive==true,unit==[1.0,1.0])
graph2273:=getGraph(viewport3,1)

putGraph(viewportl,graph2272,2)
putGraph(viewportl,graph2273,3)
units(viewportl,1,"on"
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)
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p3Z2-Z2.2.7.1-3

-
- I 3 4 3

Page 32 2.2.8

y = cx?(a + bx)?

y — b2cxt — 2abcx® — a*ca® =0

— p32-2.2.8.1-3 —

Jclear all
f(x,a,b,c) == c*x"2*(a+b*x) "2

lineColorDefault (red())

viewportl:=draw(f(x,0.5,0.5,1.0) ,x=-2..1,adaptive==true,unit==[1.0,1.0],_
title=="p32—2.2.8.1—3")

graph2281:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.5,1.0,1.0) ,x=-2..1,adaptive==true,unit==[1.0,1.0])
graph2282:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.5,2.0,1.0),x=-2..1,adaptive==true,unit==[1.0,1.0])
graph2283:=getGraph(viewport3,1)

putGraph(viewportl,graph2282,2)
putGraph (viewportl,graph2283,3)
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units(viewportl,1,"on")

points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewport1)

p3Z-Z2.2.8.1-3

Page 32 2.2.9

y = cz’(a + bx)?

y — b3ex® — 3ab®ca* — 3a%bea® — aPea® =0

— p32-2.2.9.1-3 —

)Jclear all
f(x,a,b,c) == cxx"2*(atb*x) "3

lineColorDefault (red())

viewportl:=draw(f(x,0.5,0.5,1.0) ,x=-2..1,adaptive==true,unit==[1.0,1.0],_
title=="p32-2.2.9.1-3")

graph2291:=getGraph(viewportl,1)
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lineColorDefault (green())
viewport2:=draw(f(x,0.5,1.0,1.0),x=-2..1,adaptive==true,unit==[1.0,1.0])
graph2292:=getGraph(viewport2,1)

lineColorDefault (blue())

viewport3:=draw(f(x,0.5,2.0,1.0) ,x=-2..1,adaptive==true,unit==[1.0,1.0])
graph2293:=getGraph(viewport3,1)

putGraph(viewportl,graph2292,2)

putGraph(viewportl,graph2293,3)

units(viewportl,1,"on")

points(viewportl,1,"off")

points(viewportl,2,"off")

points(viewportl,3,"off")

makeViewport2D(viewportl)

p32-2.2.9.1-3

—Gr

i
1 1 | 1

Page 32 2.2.10

y = cz®(a + bx)

y —bext —aca® =0

— p32-2.2.10.1-3 —
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)clear all
f(x,a,b,c) == cxx"3*(atb*x)

lineColorDefault (red())
viewportl:=draw(f(x,0.5,0.5,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0],_

title=="p32-2.2.10.1-3")
graph22101:=getGraph(viewportl,1)

lineColorDefault(green())
viewport2:=draw(f(x,0.5,1.0,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22102:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.5,2.0,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22103:=getGraph(viewport3,1)

putGraph (viewportl,graph22102,2)
putGraph(viewportl,graph22103,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

p3Z-2.2.10.1-3

-1z
-11
-0
-9
-a
-7
-G
-5
-4
-3
-z
-1
=i + g : 3
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Page 32 2.2.11

y = cz®(a + bx)?

y — b?ca® — 2abex* — a*ca® =0

— p32-2.2.11.1-3 —

)clear all
f(x,a,b,c) == c*x"3*(atb*x) "2

lineColorDefault (red())

viewportl:=draw(f(x,0.5,0.5,1.0) ,x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p32-2.2.11.1-3")

graph22111:=getGraph(viewport1,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.5,1.0,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22112:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.5,2.0,1.0) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22113:=getGraph(viewport3,1)

putGraph(viewportl,graph22112,2)
putGraph(viewportl,graph22113,3)
units(viewportl,1,"on"
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)
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p3Z-2.2.11.1-3
-18

-1
- 14
-1z

-0

Page 32 2.2.12

y = cx®(a + bx)?

y — b3cx® — 3ab®ca® — 3a%best — aPea® =0

— p32-2.2.12.1-3 —

)Jclear all
f(x,a,b,c) == c*x"3*(a+b*x) "3

lineColorDefault (red())
viewportl:=draw(f(x,0.5,0.5,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0],_

title=="p32—2.2.12.1-3")
graph22121:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.5,1.0,1.0) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22122:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.5,2.0,1.0) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22123:=getGraph(viewport3,1)

putGraph(viewportl,graph22122,2)
putGraph(viewportl,graph22123,3)
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units(viewportl,1,"on")

points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

p3Z-2.2.12.1-3

- 26
- 24
-z2
- 20
-18
- 16
-4
-12

-1

_5?“~—___ 1 o 1

-

Page 34 2.2.13
B c
v= (a + bx)

ay+bxy —c=0

— p34-2.2.13.1-3 —

)clear all
f(x,a,b,c) == c/(a+b*x)

lineColorDefault (red())

viewportl:=draw(f(x,1.0,2.0,0.02),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p34-2.2.13.1-3")

graph22131:=getGraph(viewportl,1)
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lineColorDefault (green())
viewport2:=draw(f(x,1.0,3.0,0.02),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22132:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,1.0,4.0,0.02),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22133:=getGraph(viewport3,1)

putGraph(viewportl,graph22132,2)
putGraph(viewportl,graph22133,3)
units(viewportl,1,"on"
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

p3d=-2.2.13.1-3

-2

-4

-6

Page 34 2.2.14

c

v= (a+ bx)?

a’y + 2abzy + b2y —c =0

— p34-2.2.14.1-3 —
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Jclear all
f(x,a,b,c) == c/(a+b*x)"2

lineColorDefault (red())

viewportl:=draw(f(x,1.0,2.0,0.02),x=-2..2,adaptive==true,unit==[1.0,1.0],_

title=="p34-2.2.14.1-3")
graph22141:=getGraph(viewportl,1)

lineColorDefault (green())

viewport2:=draw(f(x,1.0,3.0,0.02),x=-2..2,adaptive==true,unit==[1.0,1.0])

graph22142:=getGraph(viewport2,1)

lineColorDefault (blue())

viewport3:=draw(f(x,1.0,4.0,0.02),x=-2..2,adaptive==true,unit==[1.0,1.0])

graph22143:=getGraph(viewport3,1)

putGraph(viewportl,graph22142,2)
putGraph(viewportl,graph22143,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

p3d-2.2.14.1-3

=
- 28
- 26
-z
-z
- 20
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- 16
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-1z
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Page 34 2.2.15

B c
v= (a+ bx)3

ady + 2abxy + 2ab*2%y + b33y —c =0

— p34-2.2.15.1-3 —

)clear all
f(x,a,b,c) == c/(a+b*x)"3

lineColorDefault (red())

viewportl:=draw(f(x,1.0,2.0,0.02),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p34-2.2.15.1-3")

graph22151:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,1.0,3.0,0.02),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22152:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,1.0,4.0,0.02),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22153:=getGraph(viewport3,1)

putGraph(viewportl,graph22152,2)
putGraph(viewportl,graph22153,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)
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p3d-2.2.15.1-3

1

|
]
]
—_

Page 34 2.2.16

o
v= (a+ bx)

ay+bry —cr =0

— p34-2.2.16.1-3 —

Jclear all
f(x,a,b,c) == c*x/(a+b*x)

lineColorDefault (red())
viewportl:=draw(f(x,1.0,2.0,0.1),x=-2..2,adaptive==true,unit==[1.0,1.0],_

title=="p34-2.2.16.1-3")
graph22161:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,1.0,3.0,0.1),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22162:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,1.0,4.0,0.1),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22163:=getGraph(viewport3,1)

putGraph(viewportl,graph22162,2)
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putGraph(viewportl,graph22163,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)

p3d-2.2.16.1-3

-1z

-0

-2

-4

- -z

--

- =10

o + i ; :

Page 34 2.2.17
B cx
v (a + bx)?

a’y + 2abxy + b2’y — cx = 0

— p34-2.2.17.1-3 —

)Jclear all
f(x,a,b,c) == c*xx/(atb*x) "2

lineColorDefault (red())

viewportl:=draw(f(x,1.0,2.0,0.02),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p34-2.2.17.1-3")

graph22171:=getGraph(viewporti,1)
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lineColorDefault (green())
viewport2:=draw(f(x,1.0,3.0,0.02),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22172:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,1.0,4.0,0.02),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22173:=getGraph(viewport3,1)

putGraph(viewportl,graph22172,2)
putGraph(viewportl,graph22173,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

p34-2.2.17.1-3

-
-
--z

Page 34 2.2.18

o
v= (a+ bx)3

a’y + 3abary + 3ab*2%y + b3y —cxr =0
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— p34-2.2.18.1-3 —

)Jclear all
f(x,a,b,c) == c*x/(atb*x)"3

lineColorDefault (red())

viewportl:=draw(f(x,1.0,2.0,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p34-2.2.18.1-3")

graph22181:=getGraph(viewporti,1)

lineColorDefault (green())
viewport2:=draw(f(x,1.0,3.0,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22182:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,1.0,4.0,0.01) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22183:=getGraph(viewport3,1)

putGraph(viewportl,graph22182,2)
putGraph(viewportl,graph22183,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewport1,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)
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p34-2.2.18.1-3
- 207
- 184
-1l
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- 115
-9z
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Page 36 2.2.19

o’
v= (a + bx)

ay +bxy —cx’ =0

— p36-2.2.19.1-3 —

Jclear all
f(x,a,b,c) == c*xx~2/(at+b*x)

lineColorDefault (red())
viewportl:=draw(f(x,1.0,2.0,0.2),x=-2..2,adaptive==true,unit==[1.0,1.0],_

title=="p36-2.2.19.1-3")
graph22191:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,1.0,3.0,0.2),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22192:=getGraph (viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,1.0,4.0,0.2),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22193:=getGraph(viewport3,1)

putGraph(viewportl,graph22192,2)
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putGraph(viewportl,graph22193,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)

p36-2.2.19.1-3
-1z

-0

-z

- -4
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--
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- -1z
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2

o
v= (a + bx)?

a’y + 2abxy + b2ty — ca? =0

— p36-2.2.20.1-3 —

)clear all
f(x,a,b,c) == c*x"2/(a+b*x) "2

lineColorDefault (red())
viewportl:=draw(f(x,1.0,2.0,0.1),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p36-2.2.20.1-3")

85
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graph22201:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,1.0,3.0,0.1),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22202:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,1.0,4.0,0.1),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22203:=getGraph(viewport3,1)

putGraph(viewporti,graph22202,2)
putGraph(viewportl,graph22203,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

p36-Z2.2.20.1-3
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CI2

v= (a+ bx)3

ady + 3abxy + 3ab’z’y + 32y —ca? =0
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— p36-2.2.21.1-3 —

)Jclear all
f(x,a,b,c) == c*x"2/(a+b*x) "3

lineColorDefault (red())

viewportl:=draw(f(x,1.0,2.0,0.02),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p36-2.2.21.1-3")

graph22211:=getGraph(viewporti,1)

lineColorDefault (green())
viewport2:=draw(f(x,1.0,3.0,0.02),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22212:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,1.0,4.0,0.02),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22213:=getGraph(viewport3,1)

putGraph(viewportl,graph22212,2)
putGraph(viewportl,graph22213,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewport1,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)
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p3b-2.2.21.1-3
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o
v= (a + bx)

ay + by —cx® =0

— p36-2.2.22.1-3 —

Jclear all
f(x,a,b,c) == c*x"3/(a+b*x)

lineColorDefault (red())
viewportl:=draw(f(x,1.0,2.0,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0],_

title=="p36-2.2.22.1-3")
graph22221:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,1.0,3.0,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22222:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,1.0,4.0,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22223:=getGraph(viewport3,1)

putGraph(viewportl,graph22222,2)
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putGraph(viewportl,graph22223,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)
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3

o
v= (a + bx)?

a’y + 2abxy + b2y — ca® =0

— p36-2.2.23.1-3 —

)clear all
f(x,a,b,c) == c*x"3/(a+b*x) "2

lineColorDefault (red())
viewportl:=draw(f(x,1.0,2.0,0.2),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p36-2.2.23.1-3")
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graph22231:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,1.0,3.0,0.2),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22232:=getGraph (viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,1.0,4.0,0.2),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22233:=getGraph(viewport3,1)

putGraph(viewporti,graph22232,2)
putGraph(viewportl,graph22233,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

p36-Z2.2.23.1-3
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— p36-2.2.24.1-3 —

)Jclear all
f(x,a,b,c) == c*x"3/(a+b*x) "3

lineColorDefault (red())
viewportl:=draw(f(x,1.0,2.0,0.1),x=-2..2,adaptive==true,unit==[1.0,1.0],_

title=="p36-2.2.24.1-3")
graph22241:=getGraph(viewporti,1)

lineColorDefault (green())
viewport2:=draw(f(x,1.0,3.0,0.1),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22242:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,1.0,4.0,0.1),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22243:=getGraph(viewport3,1)

putGraph(viewportl,graph22242,2)
putGraph(viewportl,graph22243,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewport1,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)
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p3e-2.2.24.1-3
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c(a + bx)

T

xy —bcx —ca =0

— p38-2.2.25.1-3 —

Jclear all
f(x,a,b,c) == cx(a+b*x)/x

lineColorDefault (red())

viewportl:=draw(f(x,1.0,2.0,0.04),x=-0.5..0.5,adaptive==true,unit==[1.0,1.0],_
title=="p38-2.2.25.1-3")

graph22251:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,1.0,4.0,0.04),x=-0.5..0.5,adaptive==true,unit==[1.0,1.0])
graph22252:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,1.0,6.0,0.04),x=-0.5..0.5,adaptive==true,unit==[1.0,1.0])
graph22253:=getGraph(viewport3,1)

putGraph(viewportl,graph22252,2)
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putGraph(viewportl,graph22253,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)

p3g-2.2.25.1-3

-1
-z

--3

Page 38 2.2.26

c(a + bx)?
x

xy — b?ca® — 2abex — a’c =0

— p38-2.2.26.1-3 —

)Jclear all
f(x,a,b,c) == c*(a+b*x)"2/x

lineColorDefault (red())

viewportl:=draw(f(x,1.0,2.0,0.04),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p38-2.2.26.1-3")

graph22261:=getGraph(viewporti,1)
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lineColorDefault (green())
viewport2:=draw(f(x,1.0,4.0,0.04) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22262:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,1.0,6.0,0.04),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22263:=getGraph(viewport3,1)

putGraph(viewportl,graph22262,2)
putGraph(viewportl,graph22263,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

p38-Z.2.26.1-3
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c(a + bx)3
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zy — biex® — 3ab’cx® — 3a’bex — alc =0
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— p38-2.2.27.1-3 —

)Jclear all
f(x,a,b,c) == c*x(atb*x)"3/x

lineColorDefault (red())

viewportl:=draw(f(x,1.0,2.0,0.02),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p38-2.2.27.1-3")

graph22271:=getGraph(viewportil,1)

lineColorDefault (green())
viewport2:=draw(f(x,1.0,4.0,0.02),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22272:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,1.0,6.0,0.02) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22273:=getGraph(viewport3,1)

putGraph(viewportl,graph22272,2)
putGraph(viewportl,graph22273,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewport1,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)
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p38-2.2.27.1-3

— a0

-2
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-z
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c(a + bx)
22

x%y —bex —ca =0

— p38-2.2.28.1-3 —

Jclear all
f(x,a,b,c) == c*x(a+b*x)/x"2

lineColorDefault (red())

viewportl:=draw(f(x,1.0,2.0,0.04),x=-1..1,adaptive==true,unit==[1.0,1.0],_
title=="p38-2.2.28.1-3")

graph22281:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,1.0,4.0,0.04),x=-1..1,adaptive==true,unit==[1.0,1.0])
graph22282:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,1.0,6.0,0.04),x=-1..1,adaptive==true,unit==[1.0,1.0])
graph22283:=getGraph(viewport3,1)

putGraph(viewporti,graph22282,2)
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putGraph(viewportl,graph22283,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)

p3g-Z.2.28.1-3

-11

=1

Page 38 2.2.29

c(a + bx)?
2

xT

2%y — b?ca® — 2abex — a’c =0

— p38-2.2.29.1-3 —

)Jclear all
f(x,a,b,c) == c*x(a+b*x)"2/x"2

lineColorDefault (red())

viewportl:=draw(f(x,1.0,2.0,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p38-2.2.29.1-3")

graph22291:=getGraph(viewporti,1)
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lineColorDefault (green())
viewport2:=draw(f(x,1.0,4.0,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22292:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,1.0,6.0,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22293:=getGraph(viewport3,1)

putGraph(viewportl,graph22292,2)
putGraph(viewporti,graph22293,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

p38-2.2.29.1-3

Page 38 2.2.30

c(a + bx)3

Y= 22

2%y — biea® — 3ab*ca’® — 3a’bex — alc =0
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— p38-2.2.30.1-3 —

)Jclear all
f(x,a,b,c) == c*x(a+b*x)"3/x"2

lineColorDefault (red())

viewportl:=draw(f(x,1.0,2.0,0.003),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p38-2.2.30.1-3")

graph22301:=getGraph(viewporti,1)

lineColorDefault (green())
viewport2:=draw(f(x,1.0,4.0,0.003) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22302:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,1.0,6.0,0.003),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22303:=getGraph(viewport3,1)

putGraph(viewportl,graph22302,2)
putGraph(viewportl,graph22303,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewport1,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)
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p38-2.2.30.1-3

L
-

Page 40 2.2.31

c(a + bx)
23

23y —bex —ca =0

— p40-2.2.31.1-3 —

Jclear all
f(x,a,b,c) == c*(a+b*x)/x"3

lineColorDefault (red())

viewportl:=draw(f(x,1.0,2.0,0.02),x=-4..4,adaptive==true,unit==[1.0,1.0],_
title=="p40-2.2.31.1-3")

graph22311:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,1.0,4.0,0.02),x=-4..4,adaptive==true,unit==[1.0,1.0])
graph22312:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,1.0,6.0,0.02),x=-4..4,adaptive==true,unit==[1.0,1.0])
graph22313:=getGraph(viewport3,1)

putGraph(viewporti,graph22312,2)
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putGraph(viewportl,graph22313,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)

pd40-2.2.31.1-3
-12
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c(a + bx)?
23

23y — b?ca® — 2aber — a’c =0

— p40-2.2.32.1-3 —

)Jclear all
f(x,a,b,c) == c*x(a+b*x)"2/x"3

lineColorDefault (red())

viewportl:=draw(f(x,1.0,2.0,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p40-2.2.32.1-3")

graph22321:=getGraph(viewporti,1)
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lineColorDefault (green())
viewport2:=draw(f(x,1.0,4.0,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22322:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,1.0,6.0,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22323:=getGraph(viewport3,1)

putGraph(viewportl,graph22322,2)
putGraph(viewportl,graph22323,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)
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c(a + bx)3
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23y — biea® — 3ab*ca’® — 3a’bex — alc =0
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— p40-2.2.33.1-3 —

)Jclear all
f(x,a,b,c) == c*x(a+b*x)"3/x"3

lineColorDefault (red())

viewportl:=draw(f(x,1.0,2.0,0.002),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p40-2.2.33.1-3")

graph22331:=getGraph(viewportil,1)

lineColorDefault (green())
viewport2:=draw(f(x,1.0,4.0,0.002) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22332:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,1.0,6.0,0.002) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph22333:=getGraph(viewport3,1)

putGraph(viewportl,graph22332,2)
putGraph(viewportl,graph22333,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewport1,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)
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pd40-2 .2 .33.1-3
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Page 42 2.3.1

— p42-2.3.1.1-3 —

Jclear all
f(x,a,c) == c/(a"2+x"2)

lineColorDefault (red())

viewportl:=draw(f(x,0.2,0.04),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p42—2.3.1.1—3")

graphl:=getGraph(viewportl,1)

lineColorDefault(green())
viewport2:=draw(f(x,0.5,0.04) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.8,0.04),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)
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putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewport1)

pd42-2.3.1.1-3

-1

—0+ i }

Page 42 2.3.2

— p42-2.3.2.1-3 —

)clear all
f(x,a,c) == c*x/(a"2+x"2)

lineColorDefault (red())
viewportl:=draw(f(x,0.2,0.3) ,x=-2

- CcT
RCETD

ady+a2iy—cxr=0

..2,adaptive==true,unit==[1.0,1.0],_
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title=="p42-2.3.2.1-3")
graphl:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.5,0.3),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f (x,0.8,0.3) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on"
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

pd2-2.3.2.1-3

Page 42 2.3.3
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a’y+ 2%y —ca? =0

— p42-2.3.3.1-3 —

)Jclear all
f(x,a,c) == cxx"2/(a"2+x"2)

lineColorDefault (red())

viewportl:=draw(f(x,0.2,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p42-2.3.3. 1-3")

graphl:=getGraph(viewportl,1)

lineColorDefault(green())
viewport2:=draw(f(x,0.5,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.8,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph (viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewport1,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

107
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pd2-2.3.3.1-3

Page 42 2.3.4

CI 3

D

aly+ 2Py —cad =0

— p42-2.3.4.1-3 —

Jclear all
f(x,a,c) == c*xx~3/(a"2+x"2)

lineColorDefault (red())

viewportl:=draw(f(x,0.2,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p42-2.3.4.1-3")

graphl:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.5,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.8,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
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putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)

pdZ-2.3.4.1-3

- -
: ¢ 4 3
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— p44-2.3.5.1-3 —

)Jclear all
f(x,a,c) == c/(xx(a"2+x"2))

lineColorDefault (red())

viewportl:=draw(f(x,0.2,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p44-2.3.5.1-3")

graphl:=getGraph(viewport1,1)
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lineColorDefault (green())
viewport2:=draw(f (x,0.5,1.0) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.8,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

pd4-2.3.9.1-3

-
- <144 i
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y= x22(a? 4 b?)

a2’y + a2ty —c=0
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— p44-2.3.6.1-3 —

)Jclear all
f(x,a,c) == c/(x"2%(a"2+x"2))

lineColorDefault (red())

viewportl:=draw(f(x,0.2,0.02),x=-2..2,adaptive==true,unit==[1.0,1.0],_

title=="p44-2.3.6.1-3")
graphl:=getGraph(viewporti,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.5,0.02),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.8,0.02) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewport1,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)
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pdd-2.3.6.1-3

Page 44 2.3.7

y = cx(a® + 2?)

y—a’cer —cx® =0

— p44-2.3.7.1-3 —

Jclear all
f(x,a,c) == cxx*x(a"2+x"2)

lineColorDefault (red())

viewportl:=draw(f(x,0.2,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p44—2.3.7.1—3")

graphl:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.5,1.0) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.8,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
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units(viewportl,1,"on")

points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewport1)

pdd-2.3.7.1-3

Page 44 2.3.8

y = cx?(a® + 2?)

y—alcx? —ca* =0

— p44-2.3.8.1-3 —

)Jclear all
f(x,a,c) == cxx"2x(a"2+x"2)

lineColorDefault (red())

viewportl:=draw(f(x,0.2,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p44-2.3.8.1-3")

graphl:=getGraph(viewportl,1)
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lineColorDefault (green())
viewport2:=draw(f(x,0.5,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.8,1.0) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

pdd4-2.3.8.1-3
- 16,
- 18
- 14
-13
-1z
-11

— a0

i + § 4

)

Functions with a? — 22 and z™
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— p46-2.4.1.1-3 —

)Jclear all
f(x,a,c) == c/(a"2-x"2)

lineColorDefault (red())

viewportl:=draw(f(x,0.2,0.03),x=-2..2,adaptive==true,unit==[1.0,1.0],_

title=="p46-2.4.1.1-3")
graphl:=getGraph(viewporti,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.5,0.03),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.8,0.03),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewport1,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)
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pde-2.4.1.1-3

- 64
- 5&
-4z
- 40
-3z

- 24

- LU

- =3z

- =40

- -4

- —G&

-
- —&d4 ] ! 1
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o CcT
GRS

aly—a?y—cxr=0

— p46-2.4.2.1-3 —

)clear all
f(x,a,c) == c*x/(a"2-x"2)

lineColorDefault (red())

viewportl:=draw(f(x,0.2,0.1),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p46-2.4.2.1-3")

graphl:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.5,0.1) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.8,0.1),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
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putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)

pdb-2.4.2.1-3

- 42
-3
- 30
- 24
-18

-1z

_0 Ir‘ki
-
- -1z
-4

- 30

- —3G

- -4z

Page 46 2.4.3

— p46-2.4.3.1-3 —

)clear all
f(x,a,c) == cxx"2/(a"2-x"2)

lineColorDefault (red())
viewportl:=draw(f(x,0.2,0.2),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p46-2.4.3.1-3")
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graphl:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.5,0.2),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.8,0.2),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

pde-2.4.3.1-3

--14

--1&
- -1 o] 1 z2

h
-1
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T

a’y — 2Py —cad =0
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— p46-2.4.4.1-3 —

)Jclear all
f(x,a,c) == cxx~3/(a"2-x"2)

lineColorDefault (red())

viewportl:=draw(f(x,0.2,0.2),x=-2..2,adaptive==true,unit==[1.0,1.0],_

title=="p46-2.4.4.1-3")
graphl:=getGraph(viewporti,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.5,0.2) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.8,0.2) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewport1,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)
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pde-Z2.4.4.1-3

-1

-2

-z

-4

-5
-6
--7

-2 -1 o] 1
- 1 | |

-
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— p48-2.4.5.1-3 —

Jclear all
f(x,a,c) == c¢/(x*x(a"2-x"2))

lineColorDefault (red())

viewportl:=draw(f(x,0.2,0.001),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p48-2.4.5.1-3")

graphl:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.5,0.001) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.8,0.001),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
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putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)

pdE-2.4.5.1-3

-1z

=1

-z

-4

- -6

--a

- -1

+ . 4 3
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B c
v= xz2(a? — x?)

alz?y —aty —c=0

— p48-2.4.6.1-3 —

)Jclear all
f(x,a,c) == c/(x"2*(a"2-x"2))

lineColorDefault (red())

viewportl:=draw(f(x,0.2,0.0003) ,x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p48-2.4.6.1-3")

graphl:=getGraph(viewport1,1)
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lineColorDefault (green())
viewport2:=draw(f (x,0.5,0.0003) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.8,0.0003) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

pdE-2.4.6.1-3

Page 48 2.4.7

y = cx(a® — z?)

y—a’cr+cx® =0

— p48-2.4.7.1-3 —
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)clear all
f(x,a,c) == cxx*x(a"2-x"2)

lineColorDefault (red())

viewportl:=draw(f(x,0.2,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p48-2.4.7.1-3")

graphl:=getGraph(viewportl,1)

lineColorDefault(green())
viewport2:=draw(f(x,0.5,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.8,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

pd&-2.4.7.1-3

-
--z
--z
-4

-5
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Page 48 2.4.8

y = cx’(a® — 2?)

y—a’cx® + cat =0

— p48-2.4.8.1-3 —

)clear all
f(x,a,c) == c*xx"2x(a"2-x"2)

lineColorDefault (red())

viewportl:=draw(f (x,0.2,4.0),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p48-2.4.8.1-3")

graphl:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.5,4.0),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.8,4.0) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on"
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)
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pd4&-2.4.8.1-3

-4
- =
- -1z
- -1&
- -2o

- 24
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- —d 1 | 1

Functions with a? + z® and z™

Page 50 2.5.1

— p50-2.5.1.1-3 —

)Jclear all
f(x,a,c) == c/(a"3+x"3)

lineColorDefault (red())

viewportl:=draw(f(x,0.2,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p50-2.5.1.1-3")

graphl:=getGraph(viewportl,1)

lineColorDefault(green())
viewport2:=draw(f(x,0.3,0.01) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.4,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)
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putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

pE0-2.5.1.1-3
- 35
=30
-25
- 20

—i15

-1

— -1
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- -z
- —25
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- =35
=z -t 4 4
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Cx

GRS

Ady+ady—cxr=0

— p50-2.5.2.1-3 —

Jclear all
f(x,a,c) == c*xx/(a"3+x"3)

lineColorDefault (red())
viewportl:=draw(f(x,0.1,0.01),x=-2

..2,adaptive==true,unit==[1.0,1.0],_
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title=="p50-2.5.2.1-3")
graphl:=getGraph(viewport1,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.3,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.5,0.01) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

po0-2.59.2.1-3
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-1é
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ady+ 23y —ca? =0

— p50-2.5.3.1-3 —

Jclear all
f(x,a,c) == cxx~2/(a"3+x"3)

lineColorDefault (red())

viewportl:=draw(f(x,0.1,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p50-2.5.3. 1-3")

graphl:=getGraph(viewporti,1)

lineColorDefault(green())
viewport2:=draw(f(x,0.3,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.5,0.01) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph (viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)
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pa0-2.9.3.1-3

o [
R

-1
-z
--z

‘? Tt ¢ | 5
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_ cx®
GRS
ady+ 23y —cad=0
— p50-2.5.4.1-3 —

)clear all
f(x,a,c) == c*x"3/(a"3+x"3)

lineColorDefault (red())

viewportl:=draw(f(x,0.1,0.02),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p50-2.5.4.1-3")

graphl:=getGraph(viewportl,1)

lineColorDefault(green())
viewport2:=draw(f(x,0.3,0.02),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.5,0.02),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph (viewportl,graph2,2)
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putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

pa0-2.5.4.1-3

-1
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— p50-2.5.5.1-3 —

)clear all
f(x,a,c) == c/(x*x(a~3+x"3))

lineColorDefault (red())

viewportl:=draw(f(x,0.5,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p50-2.5.5.1-3")

graphl:=getGraph(viewport1,1)
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lineColorDefault (green())
viewport2:=draw(f(x,0.7,0.01) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.9,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph (viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewport1,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)
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y = cx(a® + 2®)

y—a’cr —ca* =0

— p50-2.5.6.1-3 —
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Jclear all
f(x,a,c) == c*x*(a~3+x"3)

lineColorDefault (red())

viewportl:=draw(f(x,0.5,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p50-2.5.6.1-3")

graphl:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.7,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.9,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

po0-2.9.6.1-3

—1é

-1i5

- 14

-1z

-1z

—11

— 1o
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Functions with 3 — 22 and z™

Page 52 2.6.1

o c
GRS

Ay —ady—c=0

— p52-2.6.1.1-3 —

)Jclear all
f(x,a,c) == c/(a"3-x"3)

lineColorDefault (red())

viewportl:=draw(f(x,0.2,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p52—2.6.1.1—3")

graphl:=getGraph(viewportl,1)

lineColorDefault(green())
viewport2:=draw(f(x,0.3,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.4,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)
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pEE-2.6.1.1-3
- 40
- 35
-3
- 25
- 20
- 18
— 18

s J_)

—i

il

-=10

--15

- —20
- —25
- =30
- —35

-2 -1 o] 1 z

__dnm I | 1
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o CcT
GRS

ady—ady—cxr=0

— p52-2.6.2.1-3 —

Jclear all
f(x,a,c) == c*x/(a"3-x"3)

lineColorDefault (red())

viewportl:=draw(f(x,0.1,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p52-2.6.2.1-3")

graphl:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.3,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.5,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
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putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)

poZ-2.6.2.1-3

- 1é
- 14
-1z
—di

-2
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C£E2

V=)

ady — 23y —ca? =0

— p52-2.6.3.1-3 —

)clear all
f(x,a,c) == c*xx"2/(a"3-x"3)

lineColorDefault (red())
viewportl:=draw(f(x,0.1,0.1),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p52-2.6.3.1-3")
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graphl:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.3,0.1),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.5,0.1) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

pSz-2.6.3.1-3
- 16
- 14
-1z

— a0

--g
-
-1z
- -14

--1&

]
- ;
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_ Cx
R

ady— 23y —cad =0



4.2. CRC GRAPHS

— p52-2.6.4.1-3 —

)Jclear all
f(x,a,c) == c*xx~3/(a"3-x"3)

lineColorDefault (red())

viewportl:=draw(f(x,0.1,0.2),x=-2..2,adaptive==true,unit==[1.0,1.0],_

title=="p52-2.6.4.1-3")
graphl:=getGraph(viewporti,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.3,0.2),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.5,0.2),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewport1,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)
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poZ-Z.6.4.1-3

M

-z
--3
- -4

-5

o
[
-r
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v= x(ad — x3)

adry—aty—c=0

— p52-2.6.5.1-3 —

Jclear all
f(x,a,c) == c/(xx(a~3-x"3))

lineColorDefault (red())

viewportl:=draw(f(x,0.5,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p52-2.6.5.1-3")

graphl:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.7,0.01) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.9,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
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putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)

poZ-2.6.3.1-3

- 14
-1z

-0

da

—a —
N [

-4
- -
- =

- -l

- -1z

- 14
-2 -1 i 2
—ry
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y = cx(a® — 2°)

y—acr+cxt =0

— p52-2.6.6.1-3 —

)Jclear all
f(x,a,c) == cxx*x(a"3-x"3)

lineColorDefault (red())

viewportl:=draw(f(x,0.5,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p52-2.6.6.1-3")

graphl:=getGraph(viewportl,1)
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lineColorDefault (green())
viewport2:=draw(f(x,0.7,1.0) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.9,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

pEZ-Z.6.6.1-3

--1c -1 o] 1 2
[l 1 |

Functions with a* + z* and z™

Page 54 2.7.1
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aly+aty—c=0

— p54-2.7.1.1-3 —

)Jclear all
f(x,a,c) == c/(a"4+x"4)

lineColorDefault (red())

viewportl:=draw(f(x,0.3,0.007),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="pb4-2.7.1. 1-3")

graphl:=getGraph(viewportl,1)

lineColorDefault(green())
viewport2:=draw(f(x,0.4,0.007) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.5,0.007) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph (viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewport1,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)
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pod-2.7.1.1-3

Page 54 2.7.2

Cx

SCGEED

ady+aty—cr=0

— p54-2.7.2.1-3 —

)clear all
f(x,a,c) == c*x/(a"4+x"4)

lineColorDefault (red())

viewportl:=draw(f(x,0.2,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="pb4-2.7.2.1-3")

graphl:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.3,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.4,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
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putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)

po4-2.7.2.1-3

Page 54 2.7.3

C£E2

GRS

aty 4+ 2ty —ca? =0

— p54-2.7.3.1-3 —

)clear all
f(x,a,c) == cxx"2/(a"4+x"4)

lineColorDefault (red())
viewportl:=draw(f(x,0.3,0.15) ,x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="pb4-2.7.3.1-3")
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graphl:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.4,0.15) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.5,0.15) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

pod-2.7.3.1-3

Page 54 2.7.4

Cx 3

T

aly+ 2ty —cad =0
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— p54-2.7.4.1-3 —

)Jclear all
f(x,a,c) == cxx"3/(a"4+x"4)

lineColorDefault (red())

viewportl:=draw(f(x,0.2,0.25),x=-2..2,adaptive==true,unit==[1.0,1.0],_

title=="pb4-2.7.4.1-3")
graphl:=getGraph(viewporti,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.4,0.25),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.6,0.25) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewport1,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)
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pod-2.7.4.1-3

Page 54 2.7.5

CI

GRS

aly+ 2ty —cat =0

— p54-2.7.5.1-3 —

Jclear all
f(x,a,c) == c*xx~4/(a"4+x"4)

lineColorDefault (red())

viewportl:=draw(f(x,0.2,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="pb4-2.7.5.1-3")

graphl:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.5,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.8,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
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putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)

po4-2.7.53.1-3

Page 54 2.7.6

y = cx(a* + 2)

=4
y—a“cx—cx’=0

— p54-2.7.6.1-3 —

)Jclear all
f(x,a,c) == cxxx(a"4+x"4)

lineColorDefault (red())

viewportl:=draw(f(x,0.5,0.5),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="pb4-2.7.6.1-3")

graphl:=getGraph(viewportl,1)

147



148 CHAPTER 4. CRC STANDARD CURVES AND SURFACES [7]

lineColorDefault (green())
viewport2:=draw(f(x,1.0,0.5) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,1.2,0.5),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

pe4-2.7.6.1-3
- 16
- 14
-1s

=1

— il -1 0 1 2

Functions with «* — 2* and 2™

Page 56 2.8.1

V=@
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aty —aty—c=0

— p56-2.8.1.1-3 —

)Jclear all
f(x,a,c) == c/(a"4-x"4)

lineColorDefault (red())

viewportl:=draw(f(x,0.4,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="pb6-2.8.1. 1-3")

graphl:=getGraph(viewportl,1)

lineColorDefault(green())
viewport2:=draw(f(x,0.6,0.01) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.8,0.01) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph (viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewport1,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)
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poe-Z.8.1.1-3
-3z

]
—~
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— p56-2.8.2.1-3 —

)clear all
f(x,a,c) == c*x/(a"4-x"4)

lineColorDefault (red())

viewportl:=draw(f(x,0.2,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p56-2.8.2.1-3")

graphl:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.4,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.6,0.01),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
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putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)

poe-2.8.2.1-3
- 56
- 43
- 42
- 35
- 28
-z
- 14
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C£E2

V=

aty —aty—ex? =0

— p56-2.8.3.1-3 —

)clear all
f(x,a,c) == cxx"2/(a"4-x"4)

lineColorDefault (red())
viewportl:=draw(f(x,0.2,0.1),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="pb56-2.8.3.1-3")
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graphl:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.4,0.1),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.6,0.1) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

poe-Z.8.3.1-3

—Lir
— 104
—al
-7a
- &E
- &2

- 33
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aly — 2ty —ca® =0
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— p56-2.8.4.1-3 —

)Jclear all
f(x,a,c) == cxx"3/(a"4-x"4)

lineColorDefault (red())

viewportl:=draw(f(x,0.2,0.1),x=-2..2,adaptive==true,unit==[1.0,1.0],_

title=="pb6-2.8.4.1-3")
graphl:=getGraph(viewporti,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.4,0.1),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.6,0.1) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewport1,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)
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poe-Z.8.4.1-3

—21
-1
—i15

-1z

--a

--1z

—--15

--1z

t g t 3
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— p56-2.8.5.1-3 —

Jclear all
f(x,a,c) == c*xx~4/(a"4-x"4)

lineColorDefault (red())

viewportl:=draw(f(x,0.2,0.1),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="pb56-2.8.5.1-3")

graphl:=getGraph(viewportl,1)

lineColorDefault (green())
viewport2:=draw(f(x,0.5,0.1) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,0.8,0.1),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
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putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)

po6-2.5.53.1-3

TN

-2
--3
- -4

-5

-7 : i : ?
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y = cx(a* — 2*)

y—a'cr+cx® =0

— p56-2.8.6.1-3 —

)Jclear all
f(x,a,c) == cxxx(a"4-x"4)

lineColorDefault (red())

viewportl:=draw(f(x,0.4,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0],_
title=="p56-2.8.6.1-3")

graphl:=getGraph(viewportl,1)
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lineColorDefault (green())
viewport2:=draw(f (x,0.8,1.0) ,x=-2..2,adaptive==true,unit==[1.0,1.0])
graph2:=getGraph(viewport2,1)

lineColorDefault (blue())
viewport3:=draw(f(x,1.0,1.0),x=-2..2,adaptive==true,unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

pEe-Z.8.6.1-3

--1z

- -6
- -zo
- 24
- -z

. -1 o 1 2

Functions with (a + bx)'/? and ™
Page 58 2.9.1

Parabola
y = c(a + bx)'/?
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y? —bfr —ac? =0

— p58-2.9.1.1-3 —

)Jclear all
fi1(x,y) == y"2 - x/8 - 1/2

lineColorDefault (red())
viewportl:=draw(f1(x,y)=0,x,y,range==[-4.0..4.0,-4.0..4.0] ,adaptive==true, _

unit==[1.0,1.0],title==”p58—2.9.1.1—3")
graphl:=getGraph(viewportl,1)

f2(x,y) == y™2 - x - 1/2

lineColorDefault (green())

viewport2:=draw(f2(x,y)=0,x,y,range==[-4.0..4.0,-4.0..4.0] ,adaptive==true, _
unit==[1.0,1.0])

graph2:=getGraph(viewport2,1)

£3(x,y) == y™2 - 2*%x - 1/2

lineColorDefault (blue())

viewport3:=draw(f3(x,y)=0,x,y,range==[-4.0..4.0,-4.0..4.0] ,adaptive==true, _
unit==[1.0,1.0])

graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph (viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)
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poE8-2.9.1.1-3

-1
--z
--z

ot -z -z -1 0 1 z 3z 4
1 1 1 ] 1 1 1

Page 58 2.9.2

Trisectrix of Catalan... fails ”singular pts in region of sketch”

y = cx(a+ bx)'/?

y? —b2a® —ac?z® =0

— p58-2.9.2.1-3 —

)Jclear all
fi(x,y) == y°2 - x73/2 - x72/2

lineColorDefault (red())
viewportl:=draw(f1(x,y)=0,x,y,range==[-4.0..4.0,-4.0..4.0] ,adaptive==true, _

unit==[1.0,1.0],title=="p58-2.9.2.1-3")
graphl:=getGraph(viewportl,1)

f2(x,y) == y™2 - x"3 - x72/2

lineColorDefault(green())

viewport2:=draw(f2(x,y)=0,x,y,range==[-4.0..4.0,-4.0..4.0] ,adaptive==true, _
unit==[1.0,1.01)

graph2:=getGraph(viewport2,1)

£3(x,y) == y°2 - 2%x"3 - x72/2
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lineColorDefault (blue())

viewport3:=draw(f3(x,y)=0,x,y,range==[-4.0..4.0,-4.0..4.0] ,adaptive==true, _
unit==[1.0,1.0]1)

graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

Page 58 2.9.3
fails with ”singular pts in region of sketch”

y = cx?(a + bx)'/?

y? —bc*a® —actzt =0

— p58-2.9.3.1-3 —

)Jclear all
f1(x,y) == y°2 - x°5/2 - x74/2

lineColorDefault (red())
viewportl:=draw(f1(x,y)=0,x,y,range==[-4.0..4.0,-4.0..4.0] ,adaptive==true, _

unit==[1.0,1.0] ,title=="p58-2.9.3. 1-3")
graphl:=getGraph(viewportl,1)

f2(x,y) == y°2 - x°5 - x74/2

lineColorDefault (green())

viewport2:=draw(f2(x,y)=0,x,y,range==[-4.0..4.0,-4.0..4.0] ,adaptive==true, _
unit==[1.0,1.0])

graph2:=getGraph(viewport2,1)

£3(x,y) == y°2 - 2%x"5 - x74/2

lineColorDefault (blue())

viewport3:=draw(f3(x,y)=0,x,y,range==[-4.0..4.0,-4.0..4.0] ,adaptive==true, _
unit==[1.0,1.0])

graph3:=getGraph(viewport3,1)
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putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

Page 58 2.9.4

y = cla+bx)"/?/x

22y? — br — Pa=0

— p58-2.9.4.1-3 —

)clear all
f1(x,y) == x"2*%y~2 - x/50 - 1/50

lineColorDefault (red())
viewportl:=draw(f1(x,y)=0,x,y,range==[-2.0..2.0,-2.0..2.0] ,adaptive==true, _

unit==[1.0,1.0],title=="p58-2.9.4.1-3")
graphl:=getGraph(viewporti,1)

f2(x,y) == x"2*xy~2 - x/25 - 1/50

lineColorDefault (green())

viewport2:=draw(f2(x,y)=0,x,y,range==[-2.0..2.0,-2.0..2.0] ,adaptive==true, _
unit==[1.0,1.0])

graph2:=getGraph(viewport2,1)

£3(x,y) == x"2xy~2 - 2*xx/25 -1/50

lineColorDefault (blue())

viewport3:=draw(f3(x,y)=0,x,y,range==[-2.0..2.0,-2.0..2.0] ,adaptive==true, _
unit==[1.0,1.0])

graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
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points(viewportl,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)

poE-2.9.4.1-3

-1

I,
2
|
=
=)
-

= i | jl'

Page 58 2.9.5

y = c(a+ bx)Y/?/z?
zty? —br —a=0

— p58-2.9.5.1-3 —

)Jclear all
f1(x,y) == x"2*xy~2 - x/200 - 1/200

lineColorDefault (red())
viewportl:=draw(f1(x,y)=0,x,y,range==[-2.0..2.0,-2.0..2.0] ,adaptive==true, _

unit==[1.0,1.0],title=="p58—2.9.5.1—3")
graphl:=getGraph(viewportl,1)

f2(x,y) == x"2xy~2 - x/100 - 1/200

161
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lineColorDefault (green())

viewport2:=draw(f2(x,y)=0,x,y,range==[-2.0..2.0,-2.0..2.0] ,adaptive==true, _
unit==[1.0,1.0])

graph2:=getGraph(viewport2,1)

£3(x,y) == x"2*xy~2 - x/50 - 1/200

lineColorDefault (blue())

viewport3:=draw(£3(x,y)=0,x,y,range==[-2.0..2.0,-2.0..2.0] ,adaptive==true,_
unit==[1.0,1.0])

graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

p9%-2.9.53.1-3

-1

2
-2 i |

Page 58 2.9.6

y=c/(a+ba)'/?
ay? +bry? — 2 =0
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— p58-2.9.6.1-3 —

)Jclear all
fl(x,y) == (x + D)*xy"2 - 1/4

lineColorDefault (red())
viewportl:=draw(f1(x,y)=0,x,y,range==[-4.0..4.0,-4.0..4.0] ,adaptive==true, _

unit==[1.0,1.0],title=="p58-2.9.6.1-3")
graphl:=getGraph(viewporti,1)

£2(x,y) == (2*x+1)*y"2 - 1/4

lineColorDefault (green())

viewport2:=draw(f2(x,y)=0,x,y,range==[-4.0..4.0,-4.0..4.0] ,adaptive==true, _
unit==[1.0,1.0]1)

graph2:=getGraph(viewport2,1)

£3(x,y) == (4xx+1)*y~2 - 1/4

lineColorDefault (blue())

viewport3:=draw(£f3(x,y)=0,x,y,range==[-4.0..4.0,-4.0..4.0] ,adaptive==true,_
unit==[1.0,1.0])

graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewport1,3,"off")
makeViewport2D(viewportl)
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poE8-Z2.9.6.1-3

-1
--z
--z

o F

Page 60 2.9.7

singular pts in region of sketch
cr

(a + bx)1/2
ay® + bry? — 22 =0

y:

— p60-2.9.7.1-3 —

)clear all
f1(x,y) == (x + 1)*y"2 - x72

lineColorDefault (red())
viewportl:=draw(f1(x,y)=0,x,y,range==[-4.0..4.0,-4.0..4.0] ,adaptive==true, _

unit==[1.0,1.0],title=="p60-2.9.7.1-3")
graphl:=getGraph(viewport1,1)

£2(x,y) == (2*x+1)*y~"2 - x72

lineColorDefault (green())

viewport2:=draw(f2(x,y)=0,x,y,range==[-4.0..4.0,-4.0..4.0] ,adaptive==true, _
unit==[1.0,1.0])

graph2:=getGraph(viewport2,1)

£3(x,y) == (4xx+1)*y~2 - x72
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lineColorDefault (blue())

viewport3:=draw(f3(x,y)=0,x,y,range==[-4.0..4.0,-4.0..4.0] ,adaptive==true, _
unit==[1.0,1.0]1)

graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

Page 60 2.9.8

singular pts in region of sketch

01'2

(a+bx)l/?

ay® + bry? — P2t =0

y:

— p60-2.9.8.1-3 —

)Jclear all
fl(x,y) == (x + 1)*y"2 - x74

lineColorDefault (red())
viewportl:=draw(f1(x,y)=0,x,y,range==[-4.0..4.0,-4.0..4.0] ,adaptive==true, _

unit==[1.0,1.0] ,title=="p60-2.9.8. 1-3")
graphl:=getGraph(viewportl,1)

f2(x,y) == (2*%x+1)*y~2 - x4

lineColorDefault (green())

viewport2:=draw(f2(x,y)=0,x,y,range==[-4.0..4.0,-4.0..4.0] ,adaptive==true, _
unit==[1.0,1.0])

graph2:=getGraph(viewport2,1)

£3(x,y) == (4*x+1)*y~2 - x74

lineColorDefault (blue())

viewport3:=draw(f3(x,y)=0,x,y,range==[-4.0..4.0,-4.0..4.0] ,adaptive==true, _
unit==[1.0,1.0])

graph3:=getGraph(viewport3,1)
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putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

Page 60 2.9.9

Cc

v= x(a + bx)1/2

ax?y? + b2y —c2 =0

— p60-2.9.9.1-3 —

)clear all
f1(x,y) == (4/5%x"3 + x"2)*y*2 - 1/25

lineColorDefault (red())
viewportl:=draw(f1(x,y)=0,x,y,range==[-4.0..4.0,-4.0..4.0] ,adaptive==true,_

unit==[1.0,1.0],title=="p60-2.9.9.1-3")
graphl:=getGraph(viewportl,1)

£f2(x,y) == (x"3 + x"2)*xy~2 - 1/25

lineColorDefault (green())

viewport2:=draw(f2(x,y)=0,x,y,range==[-4.0..4.0,-4.0..4.0] ,adaptive==true, _
unit==[1.0,1.0])

graph2:=getGraph(viewport2,1)

£3(x,y) == (6/5%x"3 + x"2)*y"2 - 1/25

lineColorDefault (blue())

viewport3:=draw(£f3(x,y)=0,x,y,range==[-4.0..4.0,-4.0..4.0] ,adaptive==true, _
unit==[1.0,1.0])

graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on"
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points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

pe0-2.9.9.1-3

: LUM

28

i -3 -z -

Page 60 2.9.10

c

v= 22(a + bx)l/?

2?4 bay? — 2 =0

— p60-2.9.10.1-3 —

)Jclear all
f1(x,y) == (4/5*%x"5 + x"4)*y*2 - 1/100

lineColorDefault (red())
viewportl:=draw(f1(x,y)=0,x,y,range==[-4.0..4.0,-4.0..4.0] ,adaptive==true, _

unit==[1.0,1.0],title=="p60-2.9.10.1-3")
graphl:=getGraph(viewportl,1)

f2(x,y) == (x"5 + x"4)*y~2 - 1/100
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lineColorDefault (green())

viewport2:=draw(f2(x,y)=0,x,y,range==[-4.0..4.0,-4.0..4.0] ,adaptive==true,_
unit==[1.0,1.0])

graph2:=getGraph(viewport2,1)

£3(x,y) == (6/5*%x"5 + x"4)*y~"2 - 1/100

lineColorDefault (blue())

viewport3:=draw(f3(x,y)=0,x,y,range==[-4.0..4.0,-4.0..4.0] ,adaptive==true, _
unit==[1.0,1.0])

graph3:=getGraph(viewport3,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

ph0-2.9.10.1-3

-1

-z

--z

= -3 -2 -
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Page 60 2.9.11

— p60-2.9.11.1-6 —

Jclear all
f1(x,y) == y™2 + 2%x"2 - 2%x

lineColorDefault(color (1))

|

1/2

a + bx)l/2

y? —ac’z —biz® =0

viewportl:=draw(f1(x,y)=0,x,y,range==[-4.0..4.0,-4.0..4.0] ,adaptive==true,_
unit==[1.0,1.0],title=="p60-2.9.11.1-6")

graphl:=getGraph(viewport1,1)
£2(x,y) == y72 + 3%x72 - 2xx

lineColorDefault (color(2))

viewport2:=draw(f2(x,y)=0,x,y,range==[-4.0..4.0,-4.0..

unit==[1.0,1.01)
graph2:=getGraph(viewport2,1)

£3(x,y) == y72 + 4*x72 - 2%x

lineColorDefault (color(3))

viewport3:=draw(£f3(x,y)=0,x,y,range==[-4.0..4.0,-4.0..

unit==[1.0,1.0])
graph3:=getGraph(viewport3,1)

f4(x,y) == y™2 - x"2 - 3*x/10

lineColorDefault(color(4))

viewport4:=draw(f4(x,y)=0,x,y,range==[-4.0..4.0,-4.0..

unit==[1.0,1.01)
graph4:=getGraph(viewport4,1)

£5(x,y) == y°2 - x°2 - x/2

lineColorDefault (color(5))

viewport5:=draw(f5(x,y)=0,x,y,range==[-4.0..4.0,-4.0..

unit==[1.0,1.0])
graphb:=getGraph(viewport5,1)

f6(x,y) == y°2 - x72 -7*x/10

lineColorDefault (color(6))

4.0] ,adaptive==true,_

4.0] ,adaptive==true, _

4.0] ,adaptive==true,_

4.0] ,adaptive==true, _
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viewport6:=draw(f6(x,y)=0,x,y,range==[-4.0..4.0,-4.0..4.0] ,adaptive==true, _
unit==[1.0,1.01)
graph6:=getGraph(viewport6,1)

putGraph(viewportl,graph2,2)
putGraph(viewportl,graph3,3)
putGraph(viewportl,graph4,4)
putGraph(viewportl,graphb,5)
putGraph(viewportl,graph6,6)
units(viewportl,1,"on")
points(viewportl,1,"off")
points(viewportl,2,"off")
points(viewportl,3,"off")
makeViewport2D(viewportl)

pa0-2.9.11.1-6




Chapter 5

Pasta by Design|[4]

This is a book that combines a taxonomy of pasta shapes with the Mathematica equations
that realize those shapes in three dimensions. We implemented examples from this book as
a graphics test suite for Axiom.

171
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5.1 Acini Di Pepe

Acinl Di Fepe

— Acini Di Pepe —

X(i,j) == 15%cos(i/60%%pi)

Y(i,j) == 15%sin(i/60%%pi)

Z(i,y) ==j

cf (x:DFLOAT,y:DFLOAT) :DFLOAT == 1.0

v3d:=draw(surface(X(i,j),¥(i,j),z2(i,j)),i=0..120,3j=0..30,_
style=="smooth",title=="Acini Di Pepe",colorFunction==cf)

colorDef (v3d,yellow() ,yellow())

axes(v3d,"off")

The smallest member of the postine minute (tiny pasta) family, acini de pepe (peppercorns)
are most suited to consommes (clear soups), with the occasional addition of croutons and
diced greens. Made of durum wheat flour and eggs, acini di pepe are commonly used in the
Italian-American “wedding soup”, a broth of vegetables and meat.
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5.2 Agnolotti

Agnolottil

— Agnolotti —

X(i,j) == (10*sin((i/120)*%pi)~(0.5) + _
(1/400) *sin(((3*3) /10)*%pi)) * _
cos (((19%3)/2000) *%pi+0.03*%pi)
Y(i,j) == (10*sin((i/120)*%pi) + _
(1/400) *cos (((30%3) /10)*%pi)) * _
sin(((19%3)/2000) *%pi+0.03*%pi)
Z(i,j) == b*cos((i/120)*%pi)~5 * sin((j/100)*%pi) - _
5%sin((j/100)*%pi) * cos((i/120)%*%pi) 200
cf (x:DFLOAT,y:DFLOAT) :DFLOAT == 1.0
v3d:=draw(surface(X(i,j),¥(i,j),Z(i,j)),i=0..60,j=0..100,_
style=="smooth",title=="Agnolotti",colorFunction==cf)
colorDef (v3d,yellow() ,yellow())
axes(v3d,"off")
zoom(v3d,0.6,0.6,0.6)

These shell-like ravioli from Piedmont, northern italy, are fashioned from small pieces of
flattened dough made of wheat flour and egg, and are often filled with braised veal, port,
vegetables or cheese. The true agnolotto should feature a crinkled edge, cut using a fluted
pasta wheel. Recommended with melted butter and sage
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5.3 Anellini

Arellini

T

— Anellini —

X(i,3j) == cos(0.01*i*pi)

Y(i,j) == 1.1xsin(0.01*ixYpi)

Z(i,j) == 0.05%j

canvas := createThreeSpace()

cf (x:DFLOAT,y:DFLOAT) :DFLOAT == 1.0

makeObject (surface(X(i,j),Y(i,j),Z2(i,j)),i=0..200, j=0..8,space==canvas, _
colorFunction==cf,style=="smooth")

makeObject (surface (X(i,j)/1.4,Y(i,j)/1.4,Z(i,j)),i=0..200,j=0..8,_
space==canvas, colorFunction==cf,style=="smooth")

vp:=makeViewport3D(canvas,style=="smooth",title=="Anellini")

colorDef (vp,yellow() ,yellow())

axes(vp,"off")

zoom(vp,1.1,1.1,1.1)

The diminutive onellini (small rings) are part of the extended postine minute (tiny pasta)
clan. Their thickness varies between only 1.15 and 1.20 mm, and the are therefore usually
found in light soups together with croutons and thinly sliced vegetables. This pasta may
also be found served in a timballo (baked pasta dish).
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5.4 Bucatini

Bucatini

— Bucatini —

X(i,j) == 0.3*cos(i/30%}pi)

Y(i,3j) == 0.3*sin(i/30%%pi)

Z(i,3j) == j/45

canvas := createThreeSpace()

cf (x:DFLOAT,y:DFLOAT) :DFLOAT == 1.0

makeObject (surface(X(i,j),¥(i,j),Z2(i,j)),i=0..60,j=0..90,space==canvas, _
colorFunction==cf,style=="smooth")

makeObject (surface(X(i,j)/2,Y(i,j)/2,Z2(i,j)),i=0..60,j=0..90,space==canvas, _
colorFunction==cf,style=="smooth")

vp:=makeViewport3D(canvas,style=="smooth",title=="Bucatini")

colorDef (vp,yellow() ,yellow())

axes(vp,"off")

zoom(vp,2.0,2.0,2.0)

Bucatini (pierced) pasta is commonly served as a pastasciutta (pasta boiled, drained, and
dished up with a sauce, rather than in broth). Its best known accompaniment is amatriciana:
a hearty traditional sauce made with dried port, Pecorino Romano and tomato sauce, and
named after the medieval town of Amatrice in central Italy.
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5.5 Buccoli

Buccoli

— Buccoli —

X(i,j) == (0.7 + O.2*sin(21*j/250 * %pi))*cos(i/20%%pi)

Y(i,j) == (0.7 + 0.2%sin(21%j/250 * ¥pi))*sin(i/20%%pi)

Z(i,j) == 39.0%i/1000. + 1.5%sin(j/50*%pi)

cf (x:DFLOAT,y:DFLOAT) :DFLOAT == 1.0

v3d:=draw(surface(X(i,j),¥(i,j),Z(i,j)),i=0..200,j=0..25,_
style=="smooth",title=="Buccoli",colorFunction==cf)

colorDef (v3d,yellow() ,yellow())

axes(v3d,"off")

zoom(v3d,2.0,2.0,2.0)

A spiral-shaped example from the pasta corta (short pasta) family, and of rather uncertain
pedigree, buccoli are suitable in a mushroom and sausage dish. They are also excellent with
a tomato aubergine, pesto, and ricotta salad.
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5.6 Calamaretti

Calamaretti

— Calamaretti —

X(i,j) == cos(i/75%}pi) + 0.1*cos(j/40%}pi) + O.1*cos(i/75*)pi + j/40*pi)

Y(i,j) == 1.2%sin(i/75%%pi) + 0.2%sin(j/40%%pi)

Z(i,j) == j/10

cf (x:DFLOAT, y:DFLOAT) :DFLOAT == 1.0

v3d:=draw(surface(X(i,j),¥(i,j),Z(i,j)),i=0..150,j=0..20,_
style=="smooth",title=="Calamaretti",colorFunction==cf)

colorDef (v3d,yellow(),yellow())

axes(v3d,"off")

zoom(v3d,1.1,1.1,1.1)

Literally “little squids”, calamaretti are small ring-shaped pasta cooked as pastasciutta
(pasta boiled and drained) then dished up with a tomato-, egg-, or cheese-based sauce. Their
shape means that calamaretti hold both chunky and thin sauces equally well. Fittingly, they
are often served with seafood.
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5.7 Cannelloni

Cannelloni

— Cannelloni —

X(i,j) = (1+j/100)*cos(i*%pi/55) + 0.5*cos(j*%pi/100) +

0.1*cos (i*%pi/55+j*%pi/125)

Y(i,j) == 1.3*sin(i*%pi/55) + 0.3*sin(j*%pi/100)

Z(i,j) == 7.xj/50.

cf (x:DFLOAT,y:DFLOAT) :DFLOAT == 1.0

v3d:=draw(surface(X(i,j),Y(i,j),Z(i,3)),i=0..110,j=0..50,_
style=="smooth",title=="Cannelloni",colorFunction==cf)

colorDef (v3d,yellow() ,yellow())

axes(v3d,"off")

zoom(v3d,2.0,2.0,2.0)

Made with wheat flour, eggs, and olive oil, cannelloni (big tubes) originate as strips of pasta
shaped into perfect cylinders, which can be stuffed with meat, vegetables, or ricotta. The
stuffed cannelloni are covered with a creamy besciamella sauce, a sprinkling of Parmigiano-
Reggiano cheese and then oven-baked.
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5.8 Cannolicchi Rigati

Cannolicchi Rigati

— Cannolicchi Rigati —

X(i,j) == 8*cos(i*)pi/70) + 0.2%cos(2xix%pi/7) + 5*cos(j*%pi/100)

Y(i,j) == 8*sin(i*%pi/70) + 0.2%sin(2%i*%pi/7) + 4*sin(j*%pi/100)

Z(i,j) == 6.0%j/5.0

cf (x:DFLOAT,y:DFLOAT) :DFLOAT == 1.0

v3d:=draw(surface(X(i,j),¥(i,j),z2(i,j)),i=0..140,3j=0..50, _
style=="smooth",title=="Cannolicchi Rigati",colorFunction==cf)

colorDef (v3d,yellow() ,yellow())

axes(v3d,"off")

rotate(v3d,2,7)

zoom(v3d,3.0,3.0,3.0)

Known as “little tubes”, cannolicchi exist both in a rigati (grooved) and lisci (smooth) form.
These hollow pasta corta (short pasta) come in various diameters and are often served with
seafood. Cannolicchi hail from Campania in southern Italy.
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5.9 Capellini

Capellini

— Capellini —

X(i,j) == 0.05*cos(2*xix%pi/15) + 0.6%cos(j*%pi/100)

Y(i,j) == 0.05%sin(2*i*%pi/15) + 0.5*sin(j*%pi/100)

Z(i,j) == 7.0%j/100.0

cf (x:DFLOAT,y:DFLOAT) :DFLOAT == 1.0

v3d:=draw(surface(X(i,j),¥(i,j),z2(i,j)),i=0..15,3j=0..100,_
style=="smooth",title=="Capellini",colorFunction==cf)

colorDef (v3d,yellow() ,yellow())

axes(v3d,"off")

zoom(v3d,3.0,3.0,3.0)

An extra-fine rod-like pasta capellini (thin hair) may be served in a light broth, but also
combine perfectly with butter, nutmeg, or lemon. This variety (or its even more slender
relative, capelli d’angelo (angel hair) is sometimes used to form the basis of an unusual
sweet pasta dish, made with lemons and almonds, called torta ricciolina.



5.10. CAPPELLETTI 181

5.10 Cappelletti

Cappelletti

— Cappelletti —

X(i,j) == (0.1 + sin(((3%1)/160)*)pi)) * cos(((2.3%j)/120)*}pi)

Y(i,j) == (0.1 + sin(((3%1)/160)*%pi)) * sin(((2.3%j)/120)*%pi)

Z(i,j) == 0.1 + (1/400.)*j + (0.3 - 0.231*(i/40.)) * cos((i/20.)*pi)

cf (x:DFLOAT,y:DFLOAT) :DFLOAT == 1.0

v3d:=draw(surface(X(i,3),Y(i,j),Z(i,3)),i=0..40,j=0..120,_
style=="smooth",title=="Cappelletti",colorFunction==cf)

colorDef (v3d,yellow() ,yellow())

axes(v3d,"off")

zoom(v3d,1.1,1.1,1.1)

This pasta is customarily served as the first course of a traditional north Italian Christmas
meal, dished up in a chicken brodo (broth). Typically, it is the children of a houseold who
prepare the cappelletti (little hats) on Christmas Eve, filling the pasta parcels (made from
wheat flour and fresh eggs) with mixed meats or soft cheeses, such as ricotta.
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5.11 Casarecce

Casarecce

— Casarecce —

X(1i,j) == _

if (i <= 30)_

then 0.5%cos(j*%pi/30)+0.5%cos ((2*i+j+16)/40*)pi) _

else cos(j*%pi/40)+0.5%cos(j*%pi/30)+0.5*sin((2*i-j)/40%*%pi)
Y(@i,j) == _

if (1 <= 30)_

then 0.5%sin(j*%pi/30)+0.5%sin((2*i+j+16)/40%%pi) _

else sin(j*)pi/40)+0.5%sin(j*%pi/30)+0.5%cos((2*i-j)/40%}pi)
Z(i,j) == j/4.0
cf (x:DFLOAT,y:DFLOAT) :DFLOAT == 1.0
v3d:=draw(surface(X(i,j),¥(i,j),Z(i,j)),i=0..60,3j