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Tutorial Equations

INTRODUCTION

This chapter has exampl e equations and shows how to type them into
Expressionist. At the beginning of each tutorial, thereisafinal,
completed equation that you can use as aguide. Also, each example
shows samples of what the screen should ook like, step-by-step so that
you can easily follow the examples. At every step, make sure that your
screen looks like the picture shown. If you find that you have made a
simple mistake, you can usually fix it by clicking on the Undo button.
Help is aways available from the Help menu.

Thesetutorial sassumethat you have not changed any preference options
from their default settings. If you have made changes, some of the
directions may beinappropriate. You can re-install the original
preferences file from the Expressionist disk to return options to their
default settings.
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Use ceif your
keyboard has no esc
key.

=

This is the pop-up
palette of lower-case
Greek letters.

PRESSURE

p= p+rgr

This simple example shows some basi ¢ techniques for writing equations.
Start by typing P=P:

.............................

Select the second p by dragging over it or clicking on itsmiddle. To

attach a subscript choose the ﬂh button from the ﬂg pop-up palette.

The subscript is selected, so type 0 (zero). Press Y to move the cursor
out of the subscript guide box:

.....................................

cursor

Type+. To makethe Greek letter rho (not to be confused with p) choose
ther symbol from the palette’'s a pop-up palette button of lower case
Greek letters:

Then type G H:
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peerrena i

e
L P
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MATRIX

R |
B2 6
- 2 2
Azl & 0 2
L 1 1
i3 /2 6

In this example, we use aMatrix composite, and use cutting and pasting
in conjunction with the various selection tools to make our work easier.

nnn .
Start by typing RA =. Then choose *** from thes..:a pop-up palette to
makea3” 3 matrix:

Enter the contents of thefirst cell (which is already selected): Choose

(=1 2
E, type 1, click X 1] chooseu'ﬁ from theu'ﬁ pop-up palette, and
type 3:

Now, select the entire first matrix element and click |£3 to copy it to

the clipboard. Click E to Select Out, which selects the whole matrix,
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2|
...thenclick EIl to Select In, which selects all individual matrix cells.

.ﬂ]. fﬁ\ :ﬁ: l’ﬁ‘
Bt Ll HrH
fﬁ\ :ﬁ: l’ﬁ‘
Bt Ll HrH
Fe e atesrmrmrmesasresrsrmsmssssssasasmsmsesssssrssmsmEaEsssEEsamsesmsssssssssmsmmseressaras )
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Click .@ to paste the reciprocal square root into each cell. (Note that
if we had selected the whole matrix and pasted, it would have replaced

the entire matrix with asingle IJ" instead of inserting into each element
3

the way we want.)
Click and drag to select the entire third column as shown:
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2] 2 2 o
Selectlnmll. Select First %3 1. Select Nextxl'l. Select FirstE1

again. Type 6 to replace the selected 3's.

the first 3 then doing the same to the second 3 while pressing the Shift
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key. Shift-drag over the numerator in the middle cell of the last
column. The multiple selection is:

Type 2. Placethe cursor at the beginning of the bottom-middie cell, and
type - for aminus sign.

Select the whole matrix (by dragging or doing Select Out E twice),

then choose (El] fromthe (ﬂ} pop-up palette to encloseit in
parentheses:
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changed to Arial, asans serif font. Select the A by dragging or clicking
onits middle, then click the FontSizeStyle box,

[TTmesNewRoman 12 v |’ changethefont family to Arial, changethe
Italic style pop-up menu to off, and click OK. The equation iscomplete.

|
B2 6
| 2 2
L1 1 1
i3 /2 6
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:{% E?%

The operators and
macros pop-up
buttons.

QUANTUM MECHANICS
(b1|))al

X0 i = y—
dimon=y- ropes

In this example, we use some keyboard shortcuts and a macro, and also
try the Insert Something command.

Start by typing X. Toinsert the® symbol, click and hold on the” pop-
up button. When the palette of operators pops up, move the pointer to
the® symbol and release the mouse button. To make the limit, choose

the]gn macro icon from the £5 l'I & pop-up. (Be sureto choose the limit

macro with the right arrow, not the left arrow.) macro pop-up

With the above selection, type N, then click and drag over theright ?to
select it and click the infinity sign ¥ on the palette.
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Type R\ (backslash)
for the vertical bar.

Select the ?totheright. TypeX and press°L (¢L), which grabsthex and
attachesasubscript toit. Type N into the subscript. PressY to movethe
cursor out and to the right, then type =:

TypeB°L 1Y | AL 1(usecL instead of "L with Windows). Select

the whole numerator (either drag or use Select Out E afew times),
copy it to the clipboard, select the denominator, and paste.

Select the whole denominator and choose H} from the fences pop-up

paletteto surround it in angle brackets. Movethe cursor to the beginning
(Ieft) of the denominator string and type 1 + °.
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In the numerator, position the cursor as shown below.

CUFSOI’\

TypeY ". Click and drag to make the following selection, paying
particular attention to the spaces.

Surround thisin the angle bracketslike you did in the denominator afew
steps previoudly.

Thisiswhat it looks like if we print it out:

o 1: _ (b1|))al
B

It looks good, except that the vertical bars are somewhat small. Select
each bar (that is, so you have amultiple selection) and choose Insert
Something... from the Edit menu. In the ensuing dialog, select thew
Symbol font command from the scroll list.

I Default Font [23
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Below thislistisalist of all charactersin the Symbol font. Click on the
vertical bar as shown below,
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...then click the This Character button. The Symbol bar isinserted into
your equation, replacing the selected original wimpy bars.

. (b1|))a1

X° i =
=Y 1+{]a

That ismorelikeit!



Tutorial Equations

ANTENNA

cos? (g coS q) =

dP=I_2 sin’q

dwW " 2pc 4cos4(f22cosq)
- , kd=2p
sin® q

This example shows how to use amatrix to make rows and columnsline
up, and the Change command. It also shows how to enter an equation
entirely from the keyboard.

First create the leftmost fraction: Press°- to make avertical fraction and
type D 3P. Press T to move the selection to the bottom. TypeD. To
make the W, type &R3W on a Macintosh or AcRW under Windows.

Press Y to get out of the fraction, and type =. Type °- (¢F under
Windows) to get another fraction. Typeinthe numerator: Rl °H 2 (Rl ¢H
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Type2 & C (Mac) or AgP C Y (Windows).

Now start on the big, ugly part. First, type ° (or ¢™)to make a set of
curly braces. Press3Y, which invokesthe Select Out command to select
the whole set of braces and their contents.

The braces are part of afence composite, which surround an expression
with afence style (e.g., bracket, brace, etc.) or combination of fence
styles. Invoke the Change command by pressing °K (or ¢K), which
brings up the Change Fence dialog.

Change Fence

Right side

Change
@ Fence
la]

a

{a

lal
 floor &l < floor
 ceiling [@ < ceiling
> hollow [ [a O hollow]
O] lal O
Ol el <

{2 Nothing on left > Nothing on right
[] Top and Bottom instead of Left and Right
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This dialog has many
keyboard shortcuts for
the various fence
styles. Experiment a
little.

This dialog lets you change various attributes of the selected fence
composite. Y ou can changethe fence style, make afence on one side, or
make a fence on the top and/or bottom. 'Y ou can mix and match fence
styles. In this case, we just want a curly brace on the left, so press use
the Tab and/or arrow keysto choose Nothing on right and press ce

Select the question mark inside the fence by pressing °E (or ¢E). This
invokesthe Select In command, which selectswhat isinside the selected
structure, and isthe opposite of the Select Out command used afew steps
previously.

Make a fraction with °- (or ¢F) and type C O Sin the numerator. Press
°H (or ¢H) to make a superscript for the “cos’.

Type 2 for the superscript, then Y to get out of the superscript. Type "8R9
(i) to make the parentheses, and inside them make afraction with °- (or
¢F). TypedP t 2 (or AgP T 2) so you have:

Press Y to get out of the inside fraction, which still leaves the cursor
insidethe parentheses. Then, typeC O S, then ACQ (or &Q) to makeaa.
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Type R\ (backslash)
for the vertical bar.
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Select the denominator by typing Y . Type S| N then make a

superscript with CH. Type2 Y ACQ (2 Y &Q):

................................ .

commal

..........

Press RY to Select Out.

Copy it to the clipboard. Press” to move the cursor. Press°t (or ARYT)
to invoke the New Field command, which adds a matrix column. Press
cefor New Line, which adds a matrix row with the bottom-left cell
selected. Pasteit to the clipboard.

Next, we must make changes in the bottom expression. With the cursor
still in the bottom part you just pasted in, press ™ twice, then press ¥.
Press ™ to put the cursor just to the left of “cos?”, thentype4 ™ (or 4).
Then, select the superscript 2 by pressing ~ followed by T twice, and type
4initsplace
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Select thetop-right cell of the matrix by typing Y twiceand t threetimes,
then type K D = &P (or K D = CP) to make:

.................................

The next part isan exercise for you. Using the keyboard only, select the
bottom-right matrix cell and enter the expression “kd = 2p”. Using the
mouse is cheating; bonus pointsif you copy and paste. Y ou want to end

up with
cos? (g cos q)
——— kd = p

g - 1° J sin’q

dw  2pc 4cos4(f22cosq)
- , kd=2p
sin® q

The equation is complete.
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Uranium
Isotope

Eigenvectors

1
The 2 3 button is on
u--n
the &--2i pop-up and
on the Insert
Something dialog.

Pi (p) is on the palette.

COOKBOOK EQUATIONS

Now that you have completed the tutorials and acclimated yourself with
EXpressionist, you can construct equationswith aminimum of guidance.
For each ‘recipe’ below, start with a new expression window. If the
recipe shows a button, click it. If it showsakey, typeit. If it showsa
menu item, choose it.

235
92U

a, [

Change prescripts on, superscripts and subscripts off.

2 2
K RUXH92XR235

. expﬁzn(l)(l)m] _
1, | _| exefex@id | [
1] | expfizewayd] | | 7
11, explizn(1)(4)/4]

@ ; A

Choose L eft Side and press OK.

%Emﬁ_@ 1EEHHAEOKE E)

(The cursor disappears after the second Escape, but reappears at the end
of the expression when you begin typing...)

(@ ; MBS exel@lizp )i o)ad D -

64



Tutorial Equations

Language Tree

Macintosh...

Windows...

Tree

Macintosh...

Windows...

@i Xa1XaaXa1

Turn off Auto Spacing (from the Options[Editing submenu) before

doing thisone. Pay attention to the nesting and escape levels as you

create thistree. Also notice how the Raise command works.
Insular Celtic

Ga(mritish

Mﬁ)ﬁsh We’lsh

Scots Gaelic

Cornish
Brdton

°RT “Insular Cdtic’ T °BT “Gadic’ T “Manx” " °t
“Scots Gaelic” °1 “Irish” "B Y °R °1 °RT “Cornish” 1
“Breton” Y °1°R °RT “Old British” T “Welsh”

CP CT “Insular Cdtic’ ART CT “Gaelic’ ART “Manx”
A~ 1 scotsGaelic’ T A~ “Irish” Y A™ 1 CT “Cornish” T
“Breton” T f Y T A CT “0Old British" T “Welsh” 1 f

Pay attention to the nesting and escapelevelsasyou createthistree. Also
notice which commands backsel ect the previous string.

gn er o
ARTB°TC TD ‘BTETFBIG THY *t1V °tJ
O_I_K
CTATBTCABICTDABIETCTFTGTHY 11
Y ARt JART K
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Sideways Tree

Macintosh...
Windows...

Triple Integral

Macintosh...

Windows...

Nonlinear

66

Pay attention to the nesting and escapelevelsasyou createthistree. Also
notice which commands backsel ect.

(
{

A°SRT B°&RT C°t D ¢ T E &RT F°1 G
A ACRTBACRT CARTD Y ARt EACRT FART G

Pay attention to the nesting and escapelevelsasyou createthistree. Also
notice which commands backsel ect.

jljl ' dxdydz

0 OLMXZ"'?"'ZZ
*JFTOTIRYRY°CYV°VR "1°FDX DY DZ
T°RX°H2Y+Y°H2Y+Z°H2°A
CIfTOT1IRYRYCCY CVCV R OCFDX DY
DZtTCRXCH2Y+YCH2Y+ZCH2CAAEM

The last two keystrokes drop down the Edit menu and choose Magic
Alignment.

2
%+hg_)5(/+ wsingy =0

nonlinear part
HEYXa R HEIX &
+hEYXaTR X &
+zfXaawXaXn, &
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Volume

On the « pop-up.

Multiple
Aligned Lines

Macintosh...

67

Sl N X Eha-xlzl (;P“nonlinear part” EEB

Allow Uneven Rows OK E =0

Note the similarity between the “nonlinear part” in the equation above
and the “volume weighting” in the expression which follows. Both use
different methods to accomplish similar tasks.

- volume

W, weighting EET »~
—_— ng’id b w
volume

°T (or CPfor Windows) % H W E E ﬂh | E). IIEI
“volume’ € HEEB

Subscriptsand Superscripts...  Off

Underscriptsand Overscripts... 0N

2 o2y 2
i fi XX volume’ 0e“weighting” Ef"—'} .

leil“grid” E S HGEB

£ Subscriptsand Superscripts
¢ Underscriptsand Overscripts @

"

Hip XaXarem & AW

sing=-sin(q+p)
=—cos(q+p/2,
=cos (q +3p/2)
SIN&Q=-SIN(aQ+aP)e=-COS(aQ+arP/
2)09=COS(5Q+3§P/2)°A°K

Align Along This Character
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Windows... SINACQ=-SIN(ACQ+ACP)e=-COS(ACQ
+ACP/2)e=COS(ACQ+3ACP/2)CACK

Align Along This Character
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