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A major overhaul,
not a new paint job

Keep a familiar face but add powerful new
features

Enhance the interface to take full advantage
of the Windows environment

Appeal to new users as well as old fans
Expand programming possibilities
Continue to improve the fundamentals:
mathematical ability



Our many users asked for
Improvements, such as:

A better authoring method
Improved syntax error reporting
The ability to wrap long expressions
Larger screen fonts for teaching

A restorable plot window state



L AM<<

Thisismy first day. Where do |
write? Howdo |l start???
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Hey, an aut hor bar!
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Where is the error ????
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Cur sor shows error position
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Big numbers, big expressions;
that’s great, but where on earth
(or inthe aether) do they all end???
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#1: "Did vou know:
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#3: ""Derive can also calculate partial fractions for you."
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{ 's awrap!!
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Can you read this at the
back??
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Large screen f ont
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“Plotting x "2 +y "2 <64 we get a
circle..”

- File Edit Set Piof Options  Window Help - =51 =]

Ba || ||| || | 3 o] el ko< i
o

v |

E | L

N

4 L
()t WAS Nere :jesfe"duﬂ)—;

H Cross: 1,




Plot scales remembered
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Algebra Window
Enhancements

Include graphic plot images, text, and
embedded objects in session worksheets

Add formatting capabilities

Observe elapsed time and percentage of
memory used during long computations

View and modify user-defined functions,
variables, and domain declarations



Plot Window Enhancements

Rotate and zoom multiple, shaded 3D surface
plots in real-time

Create 3D surface plots in spherical and
cylindrical coordinates

Frame 3D plots in a labeled enclosing box

Position annotations in 2D and 3D plot
windows with a mouse click

Save screen images in various graphics file
formats



Framed 3D plot
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Mathematical Enhancements

Boolean algebra additions

New equation solving possibilities
Stronger arithmetic

Calculus gets better and better

Improved handles on mathematical objects
More convenient output formats



Boolean algebra

B PERNVE for Windosws - [Algebra BoolSimp.diw]
i File Edit Author  Sirmplify - Solve  Calculuz Declare Ophions Window  Help _|5’|£|

Powerful default Boolean simplification

#1: p~v (p~q)~v(ra~(s~t))

H2: P~ (ra~(s~ t))
To force disjunctive form:

H3: EXPAND(r ~ (s ~ t))

HY - (Fr ~s] ~ (r ~ t)

To force conjunctive form:

H5: FACTOR(p v (q ~ r))

HE : (p~q) ~(p~r)
~|




Nonlinear equation solving

B PERIVFE for Windosws - [Algebra slv2cicls.diw]
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Solve stmultaneous nonlinear algebraic equations:

The intersection of two circles of radius r:

2 2 2 222
B1: SOLUE(x +y =r ~(x-r) + =r , [x, yl)
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Approximate equation solving

JJ% File Edit Author Simplify Solve Calculus Declare Option: Window  Help -|5’|i|
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A polynomial equation that cannot be solved exactly:

5 Y
H1: SOLUE(z - 1.5z -2z +1.6=0, 2)

4 3 16
H2: z'(2'z -3z -2)=-—
>
Eutit can be solved in Approximate mode:;

H3: Precision := Approximate

HY . z = -0.007T41843 - 1.01132'1 ~ z = -0.00741843 + 1.01132-1

v 2Z = 1.05162 v z = -1.00981 v z = 1.47303 |
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Algebraic numbers

B PERIVE for Windasr - [Algebra inequal. dfw]

More powertul denesting:
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Denesting example

B PERIVFE far Windass - [Algebra Denesting B adicals diw]
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In the process of solving the cubic equation, Gerolamo Cardano (1501-1576) was
mystified as to why the following difference seemed to be exactly 2:

1/3 1/3
(6-43 + 10) - (6:43 - 10)

If only he had had a copy of DERIVE, he would have noticed immediately that

1/3

(6-43 + 10) J3 + 1

1/3
(6:-43 - 10) =43 -1

Once the radicals are denested, it is obvious that their difference is 2. Cardano's problem
illustrates how important it is for a CAS (computer algebra system) to automatically
denest radicals into a simpler form.




Sets and vectors

& DERIYE for Windows - [Algebra cartprod.dfw] =] E3
[_-i File Edit Author  Simplfy Solve  Calculus  Declare Ophions: Window  Help - 7] x|
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Cartesian products of sfts:

H1: fa, b} -{1, 2}
HZ: f[a. 1], [a., 2]. [k, 1]. [b, 2]}
Sets of 2-element vectors treated as functions:

{tz. s1. [1. r7]. [%#. 9]}
H3: 1

HY - [




Answers In convenient forms

JJ% File Edit Author Simplifp Solve Calculuz Declare Ophiong Window  Help
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The familiar SOLVE command returns a Boolean expression

#1:

g2 :

#3:

#4 -

2
SDLUE([x +y=3, 3x —2x+y-= 9], [x, yl)

[ = -1 A~y =4, x 2~y =1]
The new SCOLUTIOMNS command returns a matrix

2 ]
- 2'x+y=9], [x, yl)

'

snLUTInMS([x +y=3, 3x
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Advanced polynomial functions

B 2ERAE for Windaws - [Algebra polymod. diw]
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Reduce polynomial coefficient modulo an integer:

2
H1: POLY MOD(7'x + 5'x - 1, 3)

2
HeZ : ® + 2 x + 2

Alternative Symmetric residues:

2
B3: POLY MODS(7'x + 5'x — 1, 3)

Z
#4 - w® o= w = 1




Stronger calculus

B DERIVE far Windows - [Algebra 777 D]

#1: dx

#2:
15




Comparison with Maple

s Maple ¥ Release 5.1 - [Untitled [1]] =] E3
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Another calculus example

B DERHF far Windaws - [Algebra 7?7 .DfwW]
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Another difficult definite integral:

COS{a-x)
dx
#1: 2/3
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Again, the corresponding Maple result

% Maple V Release 5.1 - [Untitled [1]]
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> int (cos(a*x) /%" (2/3), x=0..infinity); j
| undefined
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Programming Enhancements

More program control constructs

Initialize local variables and increment
operators

More readable user-defined functions



An old definition in the new
language

POLY_DEGREE_AUX(u, x, n) :=
If u=20

g1 h
POLY_DEGREE_AUX(DIF(u, %), x, n + 1)
POLY_DEGREE_AUX(DIF(u, %), %, n + 1)

#2: POLY_DEGREE(u, x) := POLY_DEGREE_AUX(u, x, -1

r~-
lc
e
D

New_poly_degree(u, x, n) :=
Prog

r \ New

H3: If u=20

RETURN n
U := DIF(u, x) t E
h :=n+ 1

User ,ﬁl




Initialize local variables and
mcrement operators

tew_poly_degres(y, x, ) > o .
. :?gu_ﬂn-(—-— [r\ltlﬂhze

RETURN n

:: EIE(:I, x) / IOLG.)
Better_poly_degree(u, x. n := -1) := V arl Oub IE

Loop
IFfu=20
gH2: RETUEN n
u := DIF(u, x)
n :+ 1

ey




The old SOLVE_MOD
messy isn't it?

Y LAERE for Wandloses s [Algebra 1 A ANumber). mth]
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INUERSE_MOD{a. m} ==
#i:- If GCD{a, m = 1
MOD{{ITERATE{IF{MOD{ex_. P_3» = B, [e_. P_- v_. &_1. [B_. MOD{x_. P_3-

O_. v_ — FLOORSo_. P_>-0_1>, [o_. P_- v—- 6_]1- [&a- m. 1. B]13314,. m)
H2:
m
SOLUE_MOD{u,., x. m}» == ITERATE|IF I“I()D(llm u_,. t_3% = B, ITERATES |s_ + -
t_
— w_
dx m
IHNUERSE_MOD - -1im —uw_
t_ t_ »*+A m
s_,. MOD - 1]- [_-
t t

d
t_]. |LHS{u} — RHS{u}. GCD[d— {LHS(u) — RHS{u}}. m]], 1
x
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The new & improved
SOLVE_MOD - so much nicer!

JJDE’“EI§|J%E}<|DEH-:[EEE]|= ﬁ@l5u5|ljma I En|+x|fﬁ'
Iv=x»x|

#1:  INUERSE_MOD{a, m)} := POWER_MOD{a, -1. m)
SOLUE_MOD{u, x, m, a_, h_, d_) z=

Prog
a_ == DIF{LHS{u} — RHS{u}. x)
b_ = LIM{RHS{u} — LHS{u),. x, @)
f#2: d_ == GCD{a_, m)}
If MOD{bh_, d_) # 8
RETURN []
m = m~od_

UVECTOR{MOD{b_-d_-INUERSE _MOD{a_~-d_. m)}. m)} + k_-m. k_, B, d_ — 1}

|ll3&1- Y




Summary

Version 5 is our largest advance ever In:
The algebra-window interface
The 3D plot-window capabilities & interface
Mathematical capabilities
Programmability



System Requirements

= Microsoft Windows 95/98/NT
m 256 colors or more
= 16 MB RAM



Target Release Dates

Currently being Alpha-tested
Beta by October 1999

Release by January 2000
(Can anyone say DERIVE 20007?)



Last but not Least

Thank you for your patience while we get
Version 5 right.

We appreciate your support and loyalty over
the years.

Your creative ideas and suggestions will
continue to be the driving impetus for
improving DERIVEL



