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ioned value of the numerical list represented by the variable will be as follows,

The ass
ag0) = 7 (there are seven characters in AS)
a(l) = 76 (the numerical equivalent of L)
a(2) = 73 (the numerical equivalent of I)
aA(3) = 66 (the numerical equivalent of B)
aA(4) = 82 (the numerical equivalent of R)
a(5) = 65 (the numerical equivalent of A)
A(6) = B2 (the numerical equivalent of R)
A(7) = 89 (the numerical equivalent of ¥)

The numerical equivalent of any character in the string A$ may be referred to by the corresponding
cbscripted variable A.
The inverse operation of a number list to the corresponding character list is also achieved by the
oE statement. The format of such a change is
CHANGE A TO A$
The variable A(0) stores the number of encoded numbers in the string list.

CHAN

conversion Using Library Functions

Another way of converting a single character to its ASCII numerical quantity, and vice versa, is to use the
library functions ASC and CHRS.
The format of the statements are as follows.
A = ASC(L) - ASCIT equivalent of L is 76. Hence A gets the value of 76

AS = CHRS (X) ; If Xis 80, then the corresponding character is P. Hence, A$ represents P.
The above two library functions can be used in any type of statement (e.g. conditional branching,
printing, etc.).
114 COMPUTER GRAPHICS

BASIC includes instructions to display the data in graphical form on the monitor.

Graphical Mode

The fundamental elements in the display of gra X g
e computer to the graphical mode, the statement to be given 18

phs are small dots, called pixels (picture elements). To bring

SCREEN 1 or SCREEN 2

In SCREEN 1, known as medium-resolution gr
horizontal direction and 200 pixels in the vertical i
Eovemed by its coordinates. The scheme of coordinates 1
0 the scheme shown in Fig. 1, the top left-most corner
® bottom right-most comer of the monitor is assigned coor

aphics mode, there is a provision of 320 plels in
direction. The position of a pixel on the monitor 1s

s shown in Fig. 1. |
of the monitor is assigned coordinates (0, 0).

dinates (319, 199).
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Fig.2 C oordinate scheme i

Colour Scheme
in colour whereas in SCREEN 2. only black =d

The SCREEN 1 mode has a provision to display graphs _
white format is available. The choice of colour in SCREEN 1 is specified by the statement

COLOR X, Y
where X and Y are the two parame
respectively. The parameler X can have any on¢ Vv
different colours as shown in Table 6.

ters which decide the background colour and the choice of paletz.
alue from O to 15, thus providing with a choice of 1§

Table 6 Colour variables in BASIC

Value of X Colour Value of X Colour
0 black 8 gray
I blue 9 light blue
2 green 10 light green
3 cyan 11 light cyan
; red 12 light red
. magneta 13 light magneta
) brn.wn 14 _\-clluw .
white 15 higw

AR
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Synopsis of Commonly used Statements in BASIC Language 121

The parameter Y has a value of either 0 or 1. Thus,

there are two schemes for the graphical display.
shown in Table 7.

These arc
Table 7 Palletes used in Colour Scheme of BASIC
- Pallete 0 Pallete 1
~— " Number Colour Number Colour
i
0 background colour 0 background colour
| green 1 cyan
2 red 2 magnela
3 brown 3 while

The choice of colour in cither of the above two paleties is indicated along with the graphic statements
pSET, LINE and CIRCLE. In the statement PSET, this number is indicated immediatel
parentheses With a comma in between. For example

PSET (X, Y}, 1
If no number is mentioned, it is automatically taken to be 3.

y after the closing

Colour Scheme in Textual Mode

In textual mode (SCREEN 0), the COLOR statement involves three parameters specifying the foreground
(text) colour, the background colour and the border colour. The COLOR statement is inserted immediately
alter the stalement SCREEN which specifies text mode, with colour enabled. For example,

SCREEN 0
COLOR 14, 1, 4
These statements set yellow text against blue background with a red border.

The textual mode is a default mode when the execution of the program is started. The whole screen is
divided into 25 rows and 80 columns.

LINE Statement

Itis possible to draw a line between the two points on the screen. The format of the LINE statement is
LINE (X1, Y1)-(X2, Y2)

where X1 and Y1 are the respective horizontal and vertical pixel coordinates of the one point, and X2 and

Y2 are those of the second point. The coordinates are enclosed in parentheses with a comma in between.

The two points arc separated by a dash. If the line is to be drawn in a particular colour in SCREEN 1 modle,

the number from 0 to 3 of the palette chosen is mentioned immediately after the coordinales of the second
Point with a comma in between. For example

LINE (X1, Y1)-(X2, ¥2), 1
Il no number is mentioned, the compulter assigns number 3 automatically.

I after drawing a line, a second line is to be drawn with the coordinates %2 and Y2 of the first l_im: as
the first point in the second line, this can be done by stating only the coordinates of the second point by
¢ Statement shown in the following.

LINE -(X3, Y3) .
This form of the LINE statemnent is useful in drawing more than are interconnecled lines.
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A Textbook of Physical Chemistry

(%]
-

a complete rectangle by single LINE stalement by adding tw, %

followed by inserting the symbol B as <hown in the following.

{ [] Y :l { ]
= E u i . ZIIC”C n RE:E t\f ]

number from O to 3 is inserted in between the WO commas such as shown in the following.

LINE (X1, v1)-(X2, Y2}, 1, B

If no number is mentioned, it is automatically taken to be number 3. o _
o chosen colour, then the symbol BF is inserted instead of p For

It is also possible to draw .

If the rectangle is to filled with th

example, the statement

generales a green rectangle against a choosen background colour if the palette 0 is mentioned j, the

COLOR statement.

CIRCLE Statement

It is possible to draw a circle of desired radius around a chosen point. The statement [0 be given is

CIRCLE (X1, Y1), Z, 1
where %1 and Y1 are the respective horizontal and vertical pixel-coordinates of the centre of the circle, 7
s the radius mentioned as the number of pixels and the last number is the colour of the circle (from 0 103)
from the palette (either O or 1) inserted in the COLOR statement. For example, in palette number I, the

statement
CIRCLE (160, 100), 60, 2

draw a circle around the point with horizontal and vertical pixel-coordinates equal to 160 and 100,
respectively. The radius of the circle is 60 pixels and its colour is magneta. If the colour parameter is no

inserted, the default value of 3 is automatically taken,

It is possible to draw an arc of a circle by stating a starting angle and an ending angle measured
counterclockwise direction from the right half of the horizontal axis. These are inserted immediately after
the parameter of colour separated by commas. Both the inserted angles are expressed in radians for example,

the statements
SCREEN 1
COLOUR 14, 0

CIRCLE (160, 100), 60, 1, 0, 3.14
een colout

generates the upper half of a circle of radius 60 pixels around the point (160, 100) pixels in gr
al effectof

If 111_e angles are crfpressed in negative, these are interpreted as positive but with an addition
connecting the end points of the arc with the centre of the circle for example,

SCREEN 1
COLOR 14, 0
CIRCLE (160, 100), 60, 1, -3.14, -6.28

generates a bottom half of a circle of radius 60 pi = _sur
. v . : 1xels around th els in green
with the end points joined (o the centre (160, 10%). ne stz (IO ICRD

colous
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Synopsis of Commonly used Statements in BASIC Language 23

awing circles and arcs, the CTRCLE statement can also be used to draw ellipses and elliptical

:.\hh‘\ \.h 4 : )
o hieved by inserting a positive parmeter immediately alter the angles separated by a comma.

rh"" 1% i

;:‘ value of the pa AMCLer goes as follows,
oV
Vilue Figure
o I nearly circular
greater than 1 vertical ellipse
less than | horizontal ellipse

The coventnity ol the cllipse depends on the value of this parameter Larger its difference from unity,
arger the eevennaty The radius parameter is half of the major axis of the ellipse. For drawing a complete
11;[‘ o cither angles 0 and 21t are inserted or their locations are left hlank without disturbing the placement
clhpse. el :
W commas. or example, the following three statements produce the same figure.
L

CIRCLE (160, 100), 80, , . ., 0.5

RCLE (160, 100), 80, 3, , , 0.5

CLE (160, 100), 80, 3, 0, 6.28, 0.5

m
4

g
i
71

summary of the CIRCLE Statement
The complete statement of CIRCLE is

CIRCLE (X1,Y1),. ' ' '

T
nalure of figure

Radius (Circle or ellipse)

Colour

Initial
angle

Final
angle

PAINT Statement
A figure enclosed in a closed boundary can be filled with a colour matching with the colour of the boundary
by using the statement

PAINT (X1, Y1), 2
where X1 and Y1 are the respective horizontal and vertical pixel-coordinates of a point within the closed
boundary. The colour number should be the same as that of the closed boundary.

The colour parameter in the PAINT statement may be followed by one more parameter which explicitly

indicates the colour of the boundary. For example, the statement

PAINT (X1, Y1), 3, 2

Causes the figure with boundary colour 2 to be filled with colour number 3. This statement helps filling a
desired figure if the point represented by the pixels X1 and Y1 lies within more than one figure.
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VIEW Statement

It is possible to choose a portion of the mon 3
is achieved by the VIEW statement. Its format 1f
VIEW (X1, Y1)-(#2, Y¥2)

e horizontal and vertical pixel coordinates of the left mog; top

¥ d ¥1 are the respectiv ’ _ o
:;hc;ch;;g:"pnnion of the screen and %2 and Y2 are those of the right most bottem corner of the Sc’;'tr of
¢ se

portion. For example, the statement
VIEW (20, 20)-(300, 180)

causes the selection of the following portion of the monitor.

itor within which the graphical display is to be feStriciey
i

1
! l+— Entire screen
i
+—— Selected portion
of the screen

o e e S e e

319, 199

By selecting the appropriate portion of the screen, it is possible to display more than one graphicy
representation on the same screen.

WINDOW Statement

The WINDOW statement helps replacing the pixel numberin system by the new coordinate system syj
ps rep. P y table

for displaying graph on the full screen or the chosen portion of the screen via VIEW statement. The forma
of the WINDOW statement is

WINDOW (X1, Y1)-(X2, Y2)

where X1 and Y1 are the respective horizontal and vertical coordinates of the bottom-left corner of the screen
or view portion, and X2 and Y2 are those of the right-top corner. These are shown in the following.

(X2,Y2)
[ +—— Full screen
or
viewed portion
(X1,Y1) of the screen

With this coordinate system, the horizo
from Y1 to ¥2. The coordinates of th
respectively,

T T - - - /
sla:ent:::u;ilgsnao'x"q slz:;mcnt 1s normally inserted immediately after the VIEW statement. The grap”
el « LINE and CIRCLE are governed by the coordinate system inserted in the

ntal variation is from X1 to %2 and the vertical vm’a:inni
e left-top and bottom-right corners are (%1, Y2) and (£2. vl

P -
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Synopsis of Commonly used Statements in BASIC Language 25

LOCATE Statement

It is possible to position the cursor in the desired location of the screen. This is achieved by the LOCATE
statement, the format of which is

LOCATE X, Y

where X is the row number and Y is the column number. The entire screen has 25 rows (numbering starts
from the top of screen) and 40 columns (numbering starts from the left of the screen).

For example, the statements
LOCATE 2, 10
PRINT "Plot of rate wversus time"

cause the cursor to position in the 2nd row and 10th column. Immediately after this, the printing of the
given string constant is executed as given in the next statement.

Using the LOCATE statement, the cursor can be placed at the desired position on the screen without
disturbing any text previously written on the screen.
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