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Chapter 3
Editing Equations

This chapter describes the mechanics of creating mathematical expres-
sions and making changes in existing mathematical expressions.

The following sections make up this chapter:

Building expressions

How to aeate mathematical exprémss in a straightforward way by just
typing a stream of chiacters. How to create exgsons by exploiting their
structure.

Editing an existing expression

Inserting and deleting operators, changing the names of variables, using Cut,
Delete, Paste, and Copy to streamline your editing. How to add a line break
to a lengthy expression.

Rearranging your worksheet
How to move one or more expressions to another part of your worksheet.
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Building expressions

You can create many mathematical expressions by simply typing in a stream of
characters. Certain characters, like letters and digits, make up parts of names and
numbers. Other characters, likeand+, represent “operators.” For example, if you
type the characters

3/4+572=

you get the result shown below:

5 = 0.103
4+5b

Figure 3-1: An expression and its computed value.

You can type many of these operators by clicking on the appropriate button in the
various operator palettes. Each button on the Math Palette, described on page 19, calls
up one of these operator palettes. Most of the operators used in this chapter are on the
arithmetic palettevhich you can open by clicking on the left-most button (the one with

a calculator on it). For example, instead of typt?@ , type 5, click on the button
labeledxY on the arithmetic palette, and type 2 in the placeholder.

On the surface, Mathcad's equation editor seems very much like a simple text editor,
but there's more to it than this. Mathematical expressions have a well-defined structure
and Mathcad's equation editor is designed specifically to work within that structure. In
Mathcad, mathematical expressions are not so much typed in as they are built.

Mathcad automatically assembles the various parts that make up an expression using
the rules of precedence and some additional rules that simplify entering denominators,
exponents, and expressions in radicals. For example, when yol typeeate a

fraction, Mathcad stays in the denominator until you explicitly tell it to leave by clicking

on the fraction bar. This means that the chara8drs5"2 generate what you see in
Figure 3-1 rather than

3.2
2+
2 5

Typing in names and numbers

When you type in names or numbers, Mathcad behaves very much like a standard word
processor. As you type, you'll see the characters you type appear behind a vertical
editing line. The left and right arrow keys move this vertical editing line to the left or

to the right a character at a time, just as they would in a word processor. There are,
however, two important differences.
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m As it moves to the right, the vertical
editing line leaves behind a trail. This
trail is a “horizontal editing line.” Its
importance will become apparent in the
next section when you begin working with operators.

m  Unlessthe equation you've clicked in already has an operator init, priséaog |
will turn the math region into a text region. It is not possible to turn a text region
back into a math region.

Typing in operators

Operators are symbols like “+” ané™that link variables and numbers together to
form expressions. The variables and numbers linked together by operators are called
“operands.” For example, in an expression like:

ax+y
the operands for the “+” aseandy. The operands for thexponenbperator ara and
the expressiox +y

The key to working with operators is learning to specify what variable or expression is
to become an operand. There are two ways to do this:

m You can type the operator first and fill in the placeholders with operands, or

m You can learn how to use the editing lines to specify what variable or expression
you want to turn into an operand.

The first method feels more like you're building a skeleton and filling in the details
later. You may find this method easier to use when you're either building very
complicated expressions, or when you're working with operators like summation and
integration which require many operands and lack a natural typing order.

The second method feels more like straight typing and can be much faster when
expressions are simple. In practice, you may find yourself switching back and forth as
the need arises.

Here's how to create the expressait Y using the first method:

m Press! to create the exponent operatd
You'll see two placeholders. o

m  Click in the lower placeholder and typ

a.

m Click in the upper placeholder.
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m Type+.
a o+
m Click in the remaining placeholders anj
typex andy. %+ ¥
To use the editing lines to create the expresaiohY , proceed as follows:

m Typea. The line beneath theindicates
thata will become the first operand of
whatever operator you type next.

m Press to create the exponent operatd™
As promiseda becomes the first oper-{ |,
and of the exponent. The editing lines
now surround another placeholder.

m  Typex+y in this placeholder to com-
plete the expression. ax ¥

Note that in this example, you could type the expression the same way you'd say it out
loud. However, even this simple example already contains an ambiguity. When you
say ‘ato thex plusy” there's no way to tell if you meaa**Y af+y . For more
complicated expressions, the number of ambiguities increases dramatically.

Although you could resolve any of these ambiguities by using parentheses, doing so
can quickly become cumbersome. A better way is to use the editing lines to specify the
operands of whatever operator you type. The following example illustrates this by
describing how to create the expressidi+ y insteaX 6%

m Typea”x asyou did in the previous
example. Note how the editing lines ho
thex between them. If you were to typ
+ at this point, thex would become the
first operand of the plus.

m PresgSpace]. The editing lines now
hold the entire expressia® .

m  Nowtypet. Whatever was held betwed
the editing lines now becomes the firg | 4x ,
operand of the plus.
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m Inthe remaining placeholder, type

X

El+x|

Multiplication

A common way to show multiplication between two variables on a piece of paper is to
place them next to each other. For example, expressioresddea(x + y) are easily
understood to meara‘timesx” and “a times the quantitx plusy,” respectively.

This cannot be done with Mathcad variables for the simple reason that when you type
ax, Mathcad has no way of knowing whether you meatiriesx” or “the variable
namedax.” Similarly, when you typ&(x+y) , Mathcad cannot tell if you meaa “

times the quantity plusy” or whether you mean “the functiaapplied to the argument
X+y."

In the special case when you type a numerical constant followed immediately by a
variable name, such dg, Mathcad interprets the expression to mean the constant
multiplied by the variable4 Tk . Mathcad displays a space between the constant and
the variable to indicate that the multiplication is implied. You can produce math
notation in this way that closely approximates the notation you see in textbooks and
reference books. Note that Mathcad reserves certain letters, siidoeth imaginary

unit and ‘0" for octal, as suffixes for numbers, and in these cases will not attempt to
multiply the number by a variable name but rather will treat the expression as a single
number with a suffix.

To avoid ambiguity, we recommend that you presxplicitly to indicate multiplica-
tion, as shown in the following example:

m Typea followed by* . Mathcad inserts
a small dot after thee” to indicate mul-| |a. 4
tiplication.

m In the placeholder, type the second fd

tor, X.

An annotated example

When it comes to editing equations, knowing how to use the editing lines assumes an
importance similar to knowing where to put the flashing vertical bar you see in most
word processors. A word processor can get away with a vertical bar because text is
inherently one-dimensional, like a line. New letters go either to the left or to the right
of old ones. Equations, on the other hand, are realydimensionalTheir structure

is more like a trees with branches than like a line of text. As a result, Mathcad has to
use awo-dimensionalersion of that same vertical bar. That's why there are two editing
lines: a vertical line and a horizontal line.

Suppose, for example, that you want to type the slightly more complicated expression
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x—3 82

—4+ . Jy+1

Watch what happens to the editing lines in the following steps:

m Typex-3*a"2 . Since the editing lineq
contain just the “2,” only the “2” be- % -3 a2
comes the numerator when you press
/ . Since we want the whole expression,
x—3 &2, to be the numerator, we must make the editing lines hold that entire
expression.

m To do so, press tH&pace]. Each time
you press thESpace ], the editing lines Xx-3'a
hold more of the expression. You'll nee L]
to pres§Space] three times to enclose
the entire expression.

m Now presg to create a division bar.
Note that the numerator is whatever wa |__*
enclosed between the editing lineswhe | _4 . }y A1
you pressed .

X¥X-3 'a

D

D

m  Now type-4+ and click on the button

labeled “/ " on the arithmetic palette X-3 2
Then typey+1 under the radical tocom | ————,
plete the denominator. -4+ dﬂ

m To add somethingutsidethe radical
sign, pres$Space] twice make the ed
iting lines hold the radical. For examplg [* -3 a
to add the numbetto the denominator,
presgSpace] twice.

2

m Presst. Since the editing lines were
holding the entire radical, it is the entir x-8a
radical that becomes the firstoperand | _4. [, .,
when you press.

m Click on the button labeledt’ on the
arithmetic palette. This is one of Math
cad's built-in variables.

X¥X-3 'a

-4+J;+m

60

Chapter 3 Editing Equations



Editing an existing expression

This section describes how to make changes to an existing expression.

The simplest changes you can make are discussed in “Changing a hame or number” or
page 61. Here, the underlying tree structure of a math expression doesn't matter. As a
result, the equation editor behaves very much like a text editor.

Most difficulties in editing equations arise from working with operators. That's because
it's only when you start working with operators that the underlying tree structure of a
math expression shows up.

The next few sections describe the three things you can do with an operator: inserting
an operator, deleting an operator, or replacing one operator with another.

The equation editor normally works from left to right. If you want to insert an operator
beforean existing expression, or if you want to apply a function to an existing
expression, see “Inserting an operator” on page 62 and “Applying a function to an
expression” on page 66.

Although Mathcad inserts parentheses wherever required to prevent ambiguity, you
may at times want to add parentheses to clarify an expression or delete extraneous
parentheses. To do so, use the techniques described in the sections “Inserting parenthe
ses” on page 67 and “Deleting parentheses” on page 68.

When working with a complicated expression, it is often easier to work with more
manageable subexpressions within it. The sections “Moving parts of an expression” on
page 68 and “Deleting parts of an expression” on page 69 describe howQotuse
Copy, andPasteto do so.

Changing a name or number

To edit a name or number:

m Click on it with the mouse. This places the editing lines wherever you clicked the
mouse.

m  Move the editing lines if necessary by pressind tHeand[ -] keys. Alternatively,
place the mouse pointer wherever you want the editing lines to go, and click the
mouse.

m If you type a character, it will appear just to the left of the editing lines. Pressing
[Bksp ] removes the character to the left of the editing lines. PrefSilgte ]
removes the character to the right of the editing lines.

If you need to change several occurrences of the same name or number, you may finc
it useful to choosReplacefrom theEdit menu. To search for a sequence of characters,
choosd-ind from theEdit menu. These commands are discussed further in Chapter 5,
“Text.”
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Inserting an operator

The easiest place to insert an operator is between two characters in a name or two
numbers in a constant. For example, here is how to insert a plus sign between two
characters:

m Place the editing lines where you war
the plus sign to be.

m  Press the key.

Note that Mathcad automatically inserts a space on either side of the plus sign. You
should never need to insert a space when typing an equation. Mathcad inserts spaces
automatically wherever doing so is appropriate. In fact, if you do try to insert a space,
Mathcad assumes you meant to type text rather than math and converts your math region
into a text region accordingly.

Operators such as division and exponentiation result in more dramatic formatting
changes. For example, when you insert a divide sign, Mathcad moves everything that
comes after the divide sign into the denominator. Here's how you insert a divide sign.

m Place the editing lines where you warj
the divide sign to be.

m Press thé key. Mathcad reformats the
expression to accommodate the divisid A

Some operators require only one operand. Examples are the square root, absolute value,
and complex conjugate operators. To insert one of these, place the editing lines on either
side of the operand and press the appropriate keystroke. Many of these operators are
available on the arithmetic palette as well. For example, tadtimo ./x do the

following:

m Place the editing lines around the
either preceding or following the chara
tr.

m Press toinsertthe square root operat
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Applying an operator to an expression

The methods described in the previous section work most predictably when you want
to apply an operator to a variable or a number. If, however, you want to apply an operator
to anentire expressiothere are two ways to proceed:

m You can surround that expression in parentheses and proceed as described in the
previous section, or

m Youcan use the editing lines to specify the expression you want to apply the operator
to.

Although the first method may be more intuitive, it is definitely slower since you will
need to type pairs of parentheses. The more efficient second method is the subject of
this section. The sections “Inserting parentheses” on page 67 and “Deleting parenthe-
ses” on page 68 describe ways to work with parentheses more efficiently.

The editing lines consist of a horizontal line and a vertical line that moves left to right
along the horizontal line. To make an operator apply to an expression, select the
expression by placing it between the two editing lines. The following examples show
how typing*c results in completely different expressions depending on what was
selected.

S

m Here, the two editing lines hold only th
numerator. This means any operatory| (8 +
type will apply only to the numerator. | |x + d

:

m Typing*c results in this expression.
Note how the expression held betwee| |{a + b} ¢|
the editing lines became the first opera x +d
of the multiplication.

m Here, the editing lines hold the entire
fraction. This means any operator yoy |a + b
type will apply to the entire fraction. X +d

m Typing*c results in this expression.
Note how the everything between the| |& + b
editing lines became the first operand | |x + d
the multiplication.

¢

m Here, the editing lines hold the entire
fraction as they did in the previous exaj |g + b
ple. However, this time the vertical edi | + d
ing line is on théeft side instead of on
the right side.

Editing an existing expression 63



m Typing*c results in this expression.
Note how the expression enclosed by § |¢|
editing lines became theecondather “x+d
than the first operand of the multiplica:
tion. This happened because the vertical
editing line was on thkeft side rather than the right side.

a+b

Now that you know the significance of what's held between these two editing lines, the
pertinent question becomes “How do | control what's held between the two editing
lines?”

One way to control the length of the editing lines is to click on an operator. When you
click on an operator, you make the pair of editing lines hold that operator together with
everything that operator applies to. Depending on exactly where on the operator you
click, you'll find the vertical editing line either on the left or on the right. Use the
[Insert ]keyto move it from one side completely to the other, or use the left and
right arrow keys to move a character at a time.

A second way to control the length of the two editing lines is to p&gssce ] to cycle
through all possible positions of the editing lines. Each time you fBgesse] the

editing lines grow progressively longer. As they do so, they enclose more and more of
the expression, until eventually, they enclose the entire expression. P[&jsicg |

one more time brings the editing lines back to where they were when you started.

The following example walks you through a short cycle:

m This is the starting position. The two
editing lines hold just the single variabl |a + b
ud.l! X + g|

m  PressingSpace ] makes the editing

lines grow so that they now hold the | |2.* b

entire denominator. x+ d

m  PressingSpace] once makes the edit] 5

ing lines grow again so that they now | |2 ;
o+

hold the entire expression.

m At this point, the editing lines can't be]
come any longer. Pressififpace ] a+b
brings the editing lines back to the staj | * * d
ing point of the cycle.

You'll notice that in stepping through the previous cycle there was never an intermediate
step in which the editing lines held just the numerator. Nor was there ever a step in
which the editing lines held just theor just theb in the numerator. That's because the
sequence of steps the editing lines go through as you[j$ease | depends on the
starting point of the cycle.

To set the starting point of the cycle, you can either click on the appropriate part of the
expression as described earlier, or you can use the arrow keys to move around the
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expression. The arrow keys walk the editing lines through the expression in the
indicated direction. Keep in mind however that the idea of “up” and “down” or “left”
and “right” may not always be clear, particularly when the expression becomes very
complicated or when the expression involves summations, integrals and other advanced
operators.

Deleting an operator

To delete an operator connecting two variable names or constants:

m Place the editing lines after the operat

m  Press th¢BkSp] key.

Now you can easily insert a new operator to replace the one you deleted just by typing
itin.

You can also delete an operator by placing the editing lines before it and pressing the
[Delete ]key instead. For example:

m Place the editing lines before the ope

tor.

m  Press th¢Delete ] key.

In the above examples, it is easy to see what “before” and “after” mean because the
expressions involved naturally flow from left to right, the same way we read. Fractions
behave the same way. Since we would naturally aayérb,” putting the editing lines
“after” the division bar means putting them just beforelthgimilarly, putting the

editing lines “before” the division bar means putting them immediately after e
following example illustrates this:

m  Place the editing linesfter the division

bar.

m Press th¢BkSp] key.

To delete an operator having only one operand (for example|x , x! or ):
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m Position the editing lines just after the

operator.

m Press th¢BkSp] key.

For certain operators, it may not be clear where to put the editing lines. For example,
it is not clear when looking 4| &  what “before” and “after” mean. When this
happens, Mathcad resolves the ambiguity by referring to the spoken form of the
expression. For example, since you would read xa®fjugate,” the bar is treated

as beingafter thex.

Inserting a minus sign

The minus sign that means “opposite of” uses the same keystroke as the one that means
“subtract.” To determine which one to insert, Mathcad looks at where the vertical
editing line is. If it's on the left, Mathcad inserts the “opposite of” minus sign. If it's on

the right, Mathcad inserts the “subtract” minus sign. To move the vertical editing line
from one side to the other, use fiesert ] key.

The following example shows how to insert a minus sign in front of the expression
“sin(a).”

m  Click on the sirg).

sin(a)

m Ifnecessary, pregkisert ]to movethe
vertical editing line all the way to the Ig |sin{a)

m Type- to insert a minus sign.
sin(a)

If what you really want to do is turgin(a)  intb—sin(a) , insert another operator
(say, “+") as described in the section “Inserting an operator” on page 62. Then replace
the operator with a minus sign as described in the section “Deleting an operator” on
page 65. Notice thatin Mathcad the unary minus sign in the expressiiga) appears
smaller than the minus sign in expressions such-asin(a)

Applying a function to an expression

To turn an expression into the argument of a function, follow these steps:
m Click in the expression and press

[Space] until the entire expression,
w [1—(k [(2) , is held between the editin
lines.
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m Type the single-quote key (the same 4
the double-quote key, but unshifted). TH |(w-t - k-Z)
selected expression is enclosed by parer
theses.

m PresgSpace]. The editing lines now
hold the parentheses as well. (wt-kz)

m If necessary, press tfimsert ] key.
The vertical editing line switches to thd |[[w 't - k-z)
left side. If the vertical editing line is
already on the left side, skip this step.

= Now type the name of the function. If th
function you wish to use is a built-in | [Cosl(w t - k 2)
function, you can choodaunction from
thelnsert menu and double-click on the name of the function.

Inserting parentheses

Mathcad places parentheses automatically as needed to maintain the precedence of
operations. There may be instances however, when you want to place parentheses to
clarify an expression or to change the overall structure of the expression. You can either
insert a matched pair of parentheses all at once or you can insert the parentheses one
at a time. We recommend you insert a matched pair since this avoids the possibility of
unmatched parentheses.

To enclose an expression with a matched pair of parentheses:

m Select the expression by placing it be-
tween the editing lines. You can do thij |2.* b
by clicking on the expression and pres| |2-D
ing [Space ] one or more times.

m Type the single-quote key. The select 5
expression is now enclosed by parentt (a i )
ses.

o

It is sometimes necessary to insert parentheses one at a time ugirenthje keys.
For example, to change—b+c - (b+c) do the following:

m  Move the editing lines just to the left d
theb. Make sure the vertical editingling (a - p + ¢
is on the left as shown. Prdéssert |
if necessary to move it over.

m Type(. Now click to the right of the.
Make sure the vertical editing lineist{ |a - (b + ¢
the right as shown. Prefsisert ] if
necessary to move it over.
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m Type).

a-I(b+c)

Deleting parentheses

You cannot delete one parenthesis at a time. Whenever you delete one parenthesis,
Mathcad deletes the matched parenthesis as well. This prevents you from inadvertently
creating an expression having unmatched parentheses.

To delete a matched pair of parentheses:

m  Move the editing lines to the right of th

. a-(b+c)

m  Press th¢BkSp] key. Note that you

could also begin with the editing lines {

the left of the “)"and pressing tli®e-
lete ] key instead.

Moving parts of an expression

The menu command3ut, Copy, andPastefrom theEdit menu are useful for editing
complicated expressions. They function as follows:

m Cut deletes whatever is between the editing lines and copies it to the clipboard.
m  Copy takes whatever is between the editing lines and copies it to the clipboard.

m Pastetakes whatever is on the clipboard and places it into your worksheet, either
into a placeholder or into the blank space between equations.

The following example shows how to uSepy andPasteto eliminate retyping.
Suppose you want to build the expression
cos(wt + x) + sin(wt— x)

The argument to the sine function is nearly identical to that of the cosine function. You
can take advantage of the similarity between the arguments of these two functions by
doing the following:

m Build the first term, then leave a place-
holder where the argument to the sine
should go. Typsin() to do this.

cos{wt +x) + sin(a

m Click in the argument to the cosine fun
tion and presgSpace ] until the editing
lines hold the argument between them,
The expression looks like that shown on
the right.

cos{w-t+x|] +sin{a)

m ChooseCopy from theEdit menu.
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m Click on the placeholder inside the sine
function. ‘cos(w-t + X))+ sin(-)‘

m  ChoosePastefrom theEdit menu. The
expression now looks like that shown d [ =t -« + sinlw t + x
the right. ‘ (wtrx) +sinfwtsx) ‘

Now replace the+" with a “-".

TheCopy andPastecommands described above use the clipboard to move expressions
from one place to another. There may, however, be times when you don't want to disturb
the clipboard. You can bypass the clipboard by using Mathcad's drag and drop feature.

Suppose, as in the previous example, that you want to copy the exprgsgiern
and place it in the placeholder inside the sine function.

m Selectthe argumentto the cosine functid
The expression looks like that shown o ‘cos(w-t +x|) + sin{a)
the right.

m Press and hold down th€trl ] key and
the mouse button. The pointer changes| ¢0s{¥-t + x|} + sin{]
shown on the right to indicate that it ca &
ries the selected expression with it. It con-
tinues to carry the selected expression until you release the mouse button.

= With the mouse button still held down,
drag the small box at the arrow's tip ov{ cos(w t + x|} + sin ( m)
the placeholder.

m Release the mouse button. The pointel
drops the expression into the placehold{ [cos{w -t + x ) + sin{w- 1 + x]) ‘
It then recovers its original form to indi-
cate that its contents have been dis-
charged.

You can drag and drop expressions into placeholders in other expressions or into any
blank space in your worksheet. Just be sure you don't let go of the mouse button before
you've dragged the pointer wherever you want to drop the expression. If you're trying
to drop the expression into a placeholder, be sure to position the hollow box carefully
over the placeholder.

If you don't want to leave behind a copy of the expression as shown in the above
example, follow the same procedure using 8taft ] key instead of thgCtrl ]key.
Deleting parts of an expression

You can avoid having to repeatedly backspace over parts of an expression by choosing
Cut from theEdit menu. This will delete whatever is between the editing lines place
it on the clipboard.
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The following example shows how you can use the cut command to delete a significant
part of an expression.

Suppose you want to change the expression
rw Lk + X7
cosgT——p
into
XO
€os5

Rather than repeatedly backspacing, you can do the following:
m Select the numerator as shown on the

right. cos (w-t + X )
2

m  ChooseCut from theEdit menu. This
removes the numerator and leaves behjt | ( ' )
a placeholder.

o ||m

m  Typex in the placeholder.

You can also delete part of an expression by using eith¢Dtiete ] key or the

[BkSp] key. If you use this method however, whatever you deletenwilgo to the
clipboard. This is useful when you intend to replace whatever you delete with whatever
is currently on the clipboard.

To delete part of an expressiaiithoutplacing it on the clipboard:

m  Select the numerator as shown on the
right. Note that the vertical editing lineil | (W- t+x )
to the right. 2

m  PresgBkSp]. Mathcad highlights your
selection to indicate what you've pro-
posed to delete. Mathcad takes this ex| |©°S ( )
step since once you delete, you'll havel
retype the expression to get it back.

m  PresgBkSp] one more time. This re-
moves the numerator and leaves behi (-)
COos
a placeholder.

o ||m
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To use thgDelete ]key instead of thEBkSp] key, follow the preceding instructions
but place the vertical editing line on tledt side of the expression.

Rearranging your worksheet

This section describes how to rearrange expressions, graphics and text in your work-
sheets. The techniques described here work equally well for everything in your
worksheet: equations, plots, sketches and text. Before you use the methods in this
section, click in the empty space between regions to turn the cursor into a crosshair.

You can get an overall view of how your worksheet looks by cho@iog from the
View menu and choosing a magnification from the Zoom dialog box. Set the magnifi-
cation:

m Less than 100% to zoom out for an overall view.
m  Greater than 100% to zoom in for a close-up view.
Selecting, cutting, pasting and aligning regions work the same way regardless of the
magnification you choose.
Selecting regions

Before you can move or copy one or more regions, you must select them. To do so:
m  Press and hold down the mouse button to anchor one corner of the selection
rectangle.

m  Without letting go of the mouse button, move the mouse so as to enclose everything
you want to select inside the selection rectangle.

m  Once the selection rectangle encloses everything you want to select, release the
mouse button. Mathcad encloses those regions you have selected.

Figure 3-2 shows how the worksheet might look just before you release the mouse
button.
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Figure 3-2: Several regions enclosed in a selection rectangle.

Copying regions

Once the regions are selected, you can copy them:
m by usingCopy andPaste or

m if the regions start out in either an Electronic Book or in a locked area, by dragging

them with the mouse

To use theCopy andPastecommands:
m Select the regions as described in the previous section.

m ChooseCopy from theEdit menu. This copies the selected regions into the

clipboard.

m Click the mouse wherever you want to place a copy of the regions. You can click
either someplace else in your worksheet or in a different worksheet altogether. Make
sure you've clicked in an empty space. You should see the crosshair.

m ChoosePastefrom theEdit menu.

If the regions you want to copy are coming from a locked area or from an Electronic
Book, you can also copy them by dragging them with the mouse. To do so:

m  Select the regions as described in the previous section.

m Place the pointer on the border of any selected region. It should turn into a small

hand.

=  Hold down the mouse button.
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m  Without letting go of the button, move the mouse. You'll see the rectangular outlines
of the selected regions move as you move the mouse.

At this point, you can either copy the selected regions to another spot in the worksheet,
or you can copy them into another worksheet.

To copy the selected regions to another spot in the worksheet, move the rectangular
outlines to wherever you want to place the regions and let go of the mouse button. If
you want to copy the region to a spot beyond what you can see in the window, just drag
the regions in the appropriate direction. Mathcad will automatically scroll in that
direction.

To copy the selected regions into another worksheet, press the mouse button and drac
the rectangular outlines toward the destination worksheet. Do not linger near the
window's frame; drag the regions decisively across the frame and into the destination
worksheet. Mathcad responds to hesitation near the window's frame by autoscrolling
the document in the indicated direction.

Moving regions
Once the regions are selected, you can move them by:
m dragging with the mouse or,

m usingCut andPaste

To drag regions with the mouse:
m  Select the regions as described in the previous section.

m Place the pointer on the border of any selected region. The pointer will turn into a
small hand.

m  Press and hold down the mouse button.

m  Without letting go of the button, move the mouse. You'll see the rectangular outlines
of the selected regions following the mouse pointer.

At this point, you can either drag the selected regions to another spot in the worksheet,
or you can drag them to another worksheet.

To move the selected regions to another spot in the worksheet, move the rectangular
outlines to wherever you want to place the regions and let go of the mouse button. If
you want to move the region to a spot beyond what you can see in the window, just
drag the regions in the appropriate direction. Mathcad will automatically scroll in that
direction.

To copy the selected regions into another worksheet, press the mouse button and drac
the rectangular outlines toward the destination worksheet. Do not linger near the
window's frame; drag the regions decisively across the frame and into the destination
worksheet. Mathcad responds to hesitation near the window's frame by autoscrolling
the document in the indicated direction.

You can also move the selected regions by uSimigandPaste To do so:
m  Select the regions as described in the previous section.
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Aligning Regions

ChooseCut from theEdit menu. This deletes the selected regions and puts them
on the clipboard.

Click the mouse wherever you want the regions moved to. Make sure you've clicked
in an empty space. You can click either someplace else in your worksheet or in a
different worksheet altogether. Make sure the cursor looks like a crosshair.

ChoosePastefrom theEdit menu.

Once regions are selected, you can align them either horizontally or vertically by
choosingAlign Regionsfrom theFormat menu. This is a pull-right menu. Drag the
mouse to the right to display two additional choidesrossandDown. You can also
choose these commands by clicking on the appropriate button on the toolbar.

When you choosAlign Regionsd Down from the pull-right menu, Mathcad does the
following:

Mathcad draws an invisible vertical line halfway between the right edge of the right-
most selected region and the left edge of the left-most selected region.

All selected regions to the right of this line are moved left until their left edges are
aligned with this line.

All selected regions to the left of this line are moved right until their left edges are
aligned with this line.

ChoosingAlign Regionsd Acrossworks in much the same way. Mathcad draws an
invisible horizontal line halfway between the top edge of the uppermost region and the
bottom edge of the lowest region. Selected regions below and above this line are moved
up and down respectively until the midpoints of their left edges are on this line.

Note thatthis means itis possible to inadvertently make regions overlap. If, forexample,
theregions you select are almost horizontally aligned, chogéijmgRegions] Down
may result in overlapping regions.

Deleting regions

To delete one or more regions:

Select the regions by dragging.

ChooseCut from theEdit menu.

ChoosingCut removes the selected regions from your worksheet and puts them on the
clipboard. If you don't want to disturb the contents of your clipboard or if you don't
want to save the selected regions, chdasletefrom theEdit menu instead.

Alternative ways to select regions

There are actually three different ways to select regions. Which one you choose depends
on the arrangement of the regions you want to select.
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The most common, selection by dragging the mouse, was discussed in a previous
section. This is useful when the regions you want to select are not too far apart, and can
be enclosed in a rectangle.

The two additional methods are:
m Shift-clicking on the regions you want to select.

m  Marking the two endpoints of a selection by clicking on them witliGhe ] key
held down.

Shift-clicking is useful when you want to select or deselect a region without affecting
any other regions. For example, you should shift-click when:

m You can't easily enclose the regions you want to select inside a rectangle. For
example, if one region is near the top of a worksheet and the other is near the bottom,
you cannot enclose them both in a rectangle without also enclosing many other
regions in between.

= You want to add several more regions to a collection of regions you may have
selected some other way.

m Several regions are selected and you want to deselect one of them.

To select regions by shift-clicking, do the following:
m  Move the mouse pointer to the first region you want to select,

m Press and hold down tfghift ] key and click the mouse button.

Mathcad surrounds the selected region in a selection rectangle. To select additional
regions, repeat these steps with the mouse on the region you want to select. Make sure
you hold down th¢Shift ] key while clicking. If you don't, Mathcad will select
whatever you shift-click on, but deselect all other selected regions.

When there are a lot of regions to select, the selection rectangle may become unwieldy.
In such cases, you can fill in your selection by control-clicking as follows:

m Select one or more regions either by shift-clicking, or by using the selection
rectangle.

m  With the[Ctrl ] key held down, click on the last region in your selection.

Mathcad selects all regions between the first selected region and whatever region you
control-clicked on. This may include regions beyond the right or left edges of your
window. You can think of control-clicking as a quick way to shift-click every region
between the first and last regions selected.

The last region selected need not be the one you control-click on. If you control-click
on aregion between two selected regions, Mathcad selects all regions between the twc
selected regions.

Inserting or deleting blank lines

You can easily insert one or more blank lines into your worksheet. The procedure is as
follows:
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m  Click on the blank line below which you want to insert one or more blank lines.
Make sure the cursor looks like a crosshair.

m Presq[] to insert a blank line and move the cursor to the left margin. Do this as
many times as you want to insert lines.

To delete one or more blank lines from your worksheet:

m Click above the blank lines you want to delete. Make sure the cursor looks like a
crosshair and that there are no regions to the right or left of the cursor.

m PresgDelete ]asmanytimes asthere are linesyou want to delete. Mathcad deletes
blank lines below your cursor.

m Alternatively, presgBkSp] as many times as there are lines you want to delete.
Mathcad deletes blank linedoveyour cursor.

If you press eithefDelete ] or [BkSp] and nothing seems to be happening, check to
make sure that the cursor is on a line all by itself. If any region in your worksheet extends
into the line you are trying to delete, Mathcad won't be able to delete that line.

Separating regions

As you move and edit the regions in a Mathcad worksheet, they may end up overlapping
one another. Overlapping regions don'tinterfere with each other's calculations, but they
do make worksheets hard to read.

A good way to determine whether regions overlap is to chReg@énsfrom theView
menu. Mathcad will display blank space in gray and leave the regions in white. Figure
3-3 shows an example.

To separate all overlapping regions, cha®sparate Regiongrom theFormat menu.
Wherever regions overlap, this command will move the regions in such a way as to
avoid overlaps while preserving the order of the calculations.

Be careful with theSeparate Regionsnenu command since not only can it have far-
reaching effects, it also cannot be undone. As an alternative, consider dragging regions
individually, adding lines by pressifitnsert ], or cutting and pasting the equations

so they don't overlap.

Figure 3-4 shows the worksheet from Figure 3-3 after having clsegsrate Regions
from theFormat menu. To turn the blank space back into white, chBeggonsfrom
theView menu again.
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Figure 3-3: Worksheet with overlapping regions.
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Figure 3-4: After separating the regions.
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