ABSTRACT Grap

0 20 40 60 80 0 1 2 3 4 5

Population

grap commands

agepop.d

The grap pic troff

.G1 and .G2 pic

graphs.

Grap

for statements, if Grap is

UNIX®

grap grap grap grap manual.

grap

grap program†

.G1
54.2
49.4
49.2
50.0
48.2
...
43.87
.G2

                                   olymp.g

mand

troff junk

__________________

0 5 10 15 20

45

50

•

• • • • • • • • • • • • • • • • • • • •

400mtimes.d

Writing copy grap fname

                                  include copy.)
            400mpairs.d

...

x

1900 1950

45

50

•

• • • • • • • • • • • • • • • • • • • •

x

400mtimes.d grap

x y x,y program

1900 1950

45

50

The frame

1900 1950

45

50 Time

grap The coord

The y x less).

1900 1920 1940 1960 1980

45

50

55

Time

grap

                  ticks

ticks Grap puts

   ticks

Grap

Time

44

48

52

1900 1920 1940 1960 1980

400wpairs.d

1964.

...

The new grap

The size grap

Time

44

48

52

1900 1920 1940 1960 1980

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

Women

Men

    phone.d

...

grap program

0 20 40 60 0

50

100

•••••••••• ••••••••••• •••••••• •••••••••••••• •••• •• ••• ••• •• •• •• •• •• •• •• ••

y coord ticks C

a printf %g

Telephones

1 2 5 10 20 50 100

1900 1970

’10 ’20 ’30 ’40 ’50 ’60

grap Beware.

copy

grap

The grid ticks

                                                          bullet

                  circle

line and arrow

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

20 . . . . . . . . . . . . . . . . . . . . .

40 . . . . . . . . . . . . . . . . . . . . .

60 . . . . . . . . . . . . . . . . . . . . .

80

20 40 60 80 • | ×

Δ Δ Δ

draw and next
         A

point add point A A and B

next delta B

Grap

Grap pic does:

define name { }

defines name braces name .

$1, $2

grap

}

  root ^ grap sqrt

0 5 10 15 20 25 0 5 10 15 20 25

× × ×

×

×

The copy thru grap x,y states.d

...

                                              coord statement,

.)

PlotState
            1e6 ×10^6).

1 10 1 2 5 10 20 50

Representatives

Using circle x y

coord pop

and rep

}

The copy

thisrank grap

Population •) Representatives )

0.3

1

3

10

30

1 50

1

3

10

30

100

• •• •• •• • •••• • •• • • ••• ••••• •• ••••• ••• •••• •• • •• ••• • • •

grap next grap for This grap program

produces

0 2 4 6 –1 –0.5 0 0.5 1

The for ticks from =’’,

The if

        PlotState($2,$3,$4)

        PlotCity($2,$3,$4,$5,$6)
}

The else for statements.

grap

grap feature.

    cars.d

...

grap program

produces

10 20 30 40

2000

3000

4000

5000

• • • • • • •

• •

•

• • •

• • •

•

• • • •

• • • • •

• ••

• •

• • •

•

•

• •

• • • •

• • • • •

• •

• • • •

• • • • • •

• • • • • • • • •

•

x grap .ft

.ft

Grap log coord grap

Weight (Pounds)

0

1000

2000

3000

4000

5000

0 0.02 0.04 0.06 0.08 0.1

In

in grap:

}

• • • •

• • •

• •

•

• • •

• • •

•

• • • •

• • • • •

• ••

• •

• • •

•

•

• •

• • • •

•

• • • •

• •

• • • •

• • • • • •

• • • • •

• • • •

•

y

speedhorse.d:
       126.2
       126.4
       125.0
       129.4
       124.8
       ...
       122.2

       }

20 40 60 80 120

125

130

(seconds) •• •

•

• • • • •

• • •

•• •• •

• •

•• •

•

• • • • •• • • •

•

••• ••• • • • • •• • • • • • •• •

• • • • • • •• •• • •

• ••• • •••••• • • • •

            speedcar.d

...

grap copy and if statements.

        }

}

next

if line

100 200 300 400 500 600

Miles per Hour

1900 1940 1980

run). grap

230

240

250

1900 1940 1980

Time (seconds)

...

5 10 15

100

150

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

x as y-values.

slope =

nΣx^2 − (Σx)^2 nΣxy xΣy

and y y n Σy − slope x

grap

}

5 10 15

3

4

5

6

• • • • • • • • • • • • • • • • •

Grap print stderr grap

print grap

= + .19×Age

grap awk

usapop.d

intervals.

...

grap graph with pic

to pic

0

50

100

150

Population

• • • • • • • • • • • • • • • • •

1800 1850 1900 1950

5 10 20

50 100

Population

• • • • • • • • • • • • • • • • •

}

x grap if

0

20

40

60

80

Population x 100 date − 1600 7

1800 1850 1900 ••• • • • • • • • • •

The eqn eqn

grap

    army.d

...

grap lowing grap draw and next commands.

}

XXX

                 copy
              XXX until .G2

y

40 50 60 70 80 1

10

100

1000

Thousands .. .. .. .. .. .. .. .. .. ... .. .. .. .. .. . . . .

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

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

grap

Male_Officers

Enlisted_Men

40

42

43445

46

50 55 6065 70 75

Female_Officers

40

42

434445

46

50 55 6065 70 75 8083

Enlisted_Women

40

42

434445

46

50 55 6065 70 75

grap

y x ing awkprogram.

        }
} grap.

#

#

pic A grap.

The scatmat awk grap grap

        }
}

}

eqn $$ scale

  in ticks
tx and ty x and y coord statement.

y′=x^2 y= x^3 + /3

0

1

0 1

. . . .95. Grap

            for

                                                                states.d

}

The L X^X/ X" (the ticks

Population log_2 (Population)

0.5 1 2 5 10 20

10

20

30

40

50 19 20 21 22 23 24 AK WY VT DE ND SD MT NV NH ID RI HI ME NM UT NE WV AR KS MS OR AZ CO IA OK CT SC KY AL MN WA LA MD TN WI MO VA GA IN MA NC NJ MI FL OH IL PA TX NY CA .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .

log_{10} Population = − .03×Rank

vticks x-value.

0.5 1 2 5 10 20 y-value.

rand()

0.5 1 2 5 10 20

AK

WY

VT DE

ND SD

MT

NV

NH ID

RI

HI ME

NM UT NE WV

AR

KS MSORAZ CO

IA OK

CT SC

KY

AL MNWA

LA

MD

TN

WI

MO VA

GA

IN NJ MI FL OH

IL

PA TX NY CA

awk

   bzs
                                                      states2.d:

...

This grap line

}

0

5

10 Number of States

0 5 10 15 20 25

}

0

5

10 Number of States

0 5 10 15 20 25 . . . . . . . . . . . . . . . . . . .•

. . . . . . . .•

. . . . . . . . . . . .•

. . . . . . . .•

. . . . . . . . . . . .•

. . . . . . . .•

. .•_. • . .•_. • . .•_.•_.•

\(bu troff

awkprogram

     states3.d

...

grap program

0 5 10 15 20 25 AK WY VT DE ND SD MT NV NH ID RI HI

ME NM UT NE WV

AR KS MS OR AZ CO IA

OK CT SC KY AL

MN WA LA MD TN WI MO

VA GA IN MA NC

FL PA

grap

-p prof

       ...

grap if

_

awkprogram.

...

sh awk grap

}

                                                            frame statement

0 5 10 15 20 yylook yyparse _doprnt write input print sprintf unput yylex nextchar

grap grap

}

                                    copy grap

produces

Feet

• Florida

• Alaska

• Ilhanova

• Guallatiri grap

.G2
.ps
.vs

The ps and vs

             .G2 grap
4 .G1 grap
                          frame blob is
   bullet bullet are

troff blob

0 0.5 1 0

0.5

1

Response Variable

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

grap.

Grap

.G1

           stderr:

+

variable i

              x and y coord
                                                                        log and
exp

Grap /usr/lib/grap.defines

bullet, plus

pic .GS and .GE

.G1 and .G2 pic construct

grap’s copy pic).

4.2. Troffissues troff .ps or .ft

\s and \f .sp .vs, .ls)
                             bullet

grap size

Because grap pic pic pic eqn

Besides grap grap

grap pic commands. graph grap UNIX plot

UNIX pic and ideal grap ideal pic.

1984.

,

,

italic typewriter

immaterial.

     :
   .G1

   ...
   .G2

.G1 pic.

     :

frame | label | coord | ticks| grid | plot | line | circle | draw | new | next | graph | numberlist | copy | for | if | sh | pic | assignment | print

The frame

frame:

frame (ht wid

side:

top | bot | left | right

linedesc:

solid | invis | dotted (expr) | dashed (expr)

side linedesc

dotted and dashed pic.

The label

label:

label

shift:

left | right | up | down

strlist:

rjust | ljust | above | below size (±

str:

"..."

a width grap

grap variable margin .G1 coord state-

coord:

coord x y | | )

The ticks ticks:

ticks in | out

tick-locations:

at , , ...

| from to by

in or out

str %f or %g printf str

by by +, -, * or /
               *10

The grid

grid:

grid

                 ticks

plot:

strlist at point

plot at point

point:

label plot
               printf %f or %g

The line

line:

(line | arrow) from point to

The circle

circle:

radius expr)

The draw

draw:

draw

str plotted

next

next:

next (name) at

point new

draw statement.

x, y_1, y_2 x value.

numberlist:

number ... y x

Grap +, -, *, /^

                           log, exp int sin,
cos atan2(dy,dx), sqrt, min max rand()

The for

for:

       for var from expr to by anything }

do anything

var expr1 to expr2 by

for from

‘‘=’’.

The if-then-else if:

if expr anything anything }

The else ==, !=, >, >=, <, <=, !, || &&

             == and !=.

sprintf("format", expr, expr
                                 %f and %g

Grap pic does:

define macro-name { anything }
                                                                $n replaced
                                        .G2

The copy

filename"

filename macro-name

macro-name

.G2 until str

str

}

The sh sh: anything }

pid

The pic pic pic

troff commands. The graph statement graph:

graph

Picname graph grap

            .G1 graph pic-text
                      Frame

...

pic-text Picname pic syntax. The print statement

print:

               print (expr | str)
       stderr as grap
                                      thru for through, tick for ticks, and bot for
bottom.

The #

Grap commands.

When grap /usr/lib/grap.defines.

bullet, plus, box, star, dot, times, htick, vtick, square delta.