Drawing text in 2D Plots

[El—Chars

Drawing Characters

Let's try to draw an O given it's xy coordinates and convering them

use this auxiliary function
RelIm (Z):= _— —
eval[augment[Re(Z),Im(Z)H

0 :=
178871001

0013443 10]

T
Z:=row(0, 1)+1i-row (0, 2)

{ReIm(Z)

augment (ReIm (Z), "o")

Now, we want the same letter but with curved borders. I

into a complex vector. We go to

np is the number of points pr. unit length of the arc.

txtChar (M, np):=

T
Z::eval[row(M,1)+dgrow(M,2] ]
if rows(M)=2

4
else
S:=matrix (0, 1)
for cé€ [1..(cols(M)—1)]
if M =0
3@
S:=eval stack[S, Z , 2 ”
c c+1
else
v:=0.25-M -nR::—l
3¢ 2-sin(v)
m:“Zc+1—ZCLm%D-wRq+1
o 2.V
t::E—V—i—_m .[0..Il'l]
S:=eval |stack
5

We write points as before and add a third
row indicating the value of np.NaN indicate
a halt in the drawing. SMath can't handle it

S,Zc-|-[ZC+1_ZC].[H_R.e

0 :=

Convert xy pairs into
complexes.

If there are not arcs,
that's all.

Not an arc, just draw a
line between Zc+1 and Zc

_1+i-cot(v)
B 2

Number of points (m+1)

Range variable
_—

i-t

‘ Draw an arc
between Zc+1 and Zc

025775200NaN2 2 3 4 5 5 4 3 2
200279972 0 2 7 8 8 7 2 1 1 2
101010100 0 0-10-10-10-10

A;:;txtchar‘(o, 0)

B := txtchar‘(o, 4)

Z':row(0,1)+dgrow(0,2)T
ReIm (A)

II:— ReIm(B)
augment (ReIm (Z), "o")




We define NaN as a big number, and cycle colors (Ber idea) and try to emulate the halts.

txtNaN (Z, C):

txtPlot(S)x:

Using

txtPlot(A)
II:=<txtPlot (B)

augment (ReIm (Z), "o") ; (g;;;7}——————€<:ii§)

=|r:=[1-.1length(2)]

if C>0 If C

2 = eval[augment[|Z|20.001 NaNr, r Locate where are NaN's

else

A:::eval[augment Locate where are not NaN's

|Z| <0.001 NaN , r
r

if [f:: findrows (4, 1, 1)]7&0
eval (col (£, 2))

else
0

[P::O l’::O]
if (f:=txtNal (s, 1)]=0 Locate NaN's
P::{ReIm(S)
else If there are not one, returns real
f}::eval(stack(o, £, length(S]—%l]] and imag parts. That's all.

for k€ [2..length(f)]

=S
£ ool = . '
[[ k-—1_+_1] [ k 1]] Discard NaN's
if normi(Z)>0.001 NaN
continue If there are two consecutive NaN,
else discard Z
P = ReIm ( Z)
r:=r+l Acept Z
if k =length(f)
lcontinue Cycle colors as Ber procedure, only
eLse ) if isn't at the end.
for j & [1..CycleColors]
r::;r-%l‘:
mat2sys, (P)
NaN:=1000000 CycleColors:=5

[F]l—Characters set

Fonts

At the bottom of this document there are two fonts, one normal with size 3x6 and the

other double with size 7x9. The las row of the file have the string with the avaible
characters.

Characters set:

II := matZSys1

[M ro= txtPlot [txtchar [4>01

n:=length(#01)-1=94 M:=0 r:=[1..6] c:=[1..16]

),4]+20.(c_1)+i-my(6—r)]]

min([ 16.(r—-1)+c n]

[l..n]]
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Characters set: n:=length(#00)—1=94 M:=0 re=[1..6] c:=[1..16]

II := mat25ys1

[M ro= txtPlot [txtchar [q}oo

min([l6.(r._1)4_c n])’4]

+204c_1)+iaox6—rq]
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Drawing Words

S

ap
it
sp

wh =

aa =

an

SC

np
fo

text

= X+i*y

wi+i*he

ha+i*va

For draw words we use following parameters:

anchor point of the text
italicization factor

space between the characters

wi:
he
ha: horizontal alignment
va:

width relative to the font's default
height relative to the font's default

: 0 is left, 1 is

vertical alignment: © is bottom, 1 is

angle between the positive x axis and the

character scaling factor

center and 2 is right
center and 2 is top
base line of the text

number of points pr. unit length of the arc
font with char matrices and avaible strings




cc control characters for sub, superscript and new line (not implemented yet)

With and Heigth of a vector of

txtAz (Z):=|W:=eval [Z
complexes discarding the NaN's

txtNaN (Z, O)J
[R I]::eval[[m M]]

eval[max(R)—ndn(R]+Ju(max(1)—min(1n]

txtStack (P, Q):=|if P =NaN
Q Discard P if it is NaN
else
stack (P, if |P Q 1|<1TOL Discard first point in Q if it
is close to last in P, and draw

Q[z...lengtkl(Q)] constinously or ...

else
stack (NaN, Q)

length(P)_

Halt with a NaN between P and Q.

-5 Defalut value for assume that two points are the same.
TOL:=10

txtWord[s, ap, it, sp, wh, aa, an, sc, N, fo, cc)::
= [ZO::O r:=0 Z:=NaN V::O]

wo :=eval |Re | txtAz | sc . txtChar (fo , N
[ [ [ [ 1 ]]]] With for blanks

for k€ [1..strlen(s)]
f:::findstr[fol b (fo , substr (s, k, 1”

ength ( ) Draw each char
if f}#__l

char :=eval

sc.txtChar[fo ; ,N]]
[*4]

Z:=eval (txtStack (2, char + zo))

zo::eval[zo-fsp-+Re(txtAZ(char)n
else Update displacements

zo:=eval (zo + sp + wo)

Z=eval(2-0.5.it.i.(2-Z)) Ttalics
Z::eval(O.B-(Z.[Re(wh)ﬁ-Im(wh]]+fE-(Re(wh)—-Im(wh)]n
Az :=0.5.txtAz (Z)

wi & he relatives factors

Z:=eval(Z —Re(aa)-Re(4z)-1i-Im(aa).Im(4z)) Alignments
i.an
eval[ap>+-e -Z] Rotate and trasnlate
Examples |str1 :="Hola Mundo. "I IStI‘2 :="Smath Studio"
Normal text Word (s, fo):::ltxtWord (s,0,0,1,1414i,1i,0,1, 4, fo, 0)

A:=Word (strl, #01)
B:=Word (str2, $00)
_%txtPlot (A+420-1)

txtPlot (B) HULS MUﬂdUo

Smatch Studio




Italics

A:=Word (strl, 0.3, $01)
B:=Word (str2, 0.5, #00)

—

Rotated

P:=6+4+3-1
A:=Word (strl, P, 20 deg, #00)
B:=Word (str2, P, —20 deg, $01)

II:={JtxtPlot (B)

Word (s, it, fo)::ltxtWord(s, o, it,1,1+14i,1i,0,1, 4, fo, 0)

txtPlot (A4 20-1)
txtPlot (B)

Hola Mundb.
Simaricly Stcwdlio

I

Word (s, ap, an, fo)::ltxtWord(s, ap, 0.4,1,1+14,1i, an, 1, 4, fo, 0)

txtPlot(A)

augment (ReIm (P), "o"]
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These two fonts are from "Creating amazing images with Mathcad", by Byrge Birkeland.
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2113 355 4 0 0 3
1020-20-10 0 0 0
202301NaN22 2
55560 0 020
22000 0 220

[332 1 002003]

—_—

2100125540
0-10-1002000

0 0

42.5

0 0

7 -1
0.25 0

0 0

7 -1
—-0.25 0

1.51.51NaN03 1NaN3 0
0 4 0 13 0 13

l111NaN 02
13 0 22
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0.50.50.5
0 1 0
2 2 0
02
04
0 3 3 0 0
1.51.54.54.51.5
2 0 2 0 0
[0.750.75 0 1

5

]

t ime



€00:=

looss7780] | o ¢ s.25]
0772 2 3577520 2 3 45 5 4200 30 0 1.5 3 3 0
0011 3 4467997 7 8 8 7 6 5530 000.752.25 3.75 4.5 4.5
0000-10101010-10-10-10100 00 -1 1 0 2 0
025775.577520 2 3 455 422 4 554320 0 3 3 1.5 0.7530
200234.567997 7 8 8 7 6 554 4 3 21122 1.51.52.253.753.75 66
101011 01010-10-10-1000-10-10-100 2 0 1 0 0 00
4667766300441 NaN1443.5 1 1 2.252.25 0 3
004455996440 0 558 8 5.55 [ 0 6 2_252_25]
0257753227700 2 3 455 43 20 0 3 3003
2002466588994 4 55 4 2 1122 1.51.5336 6
1010101000000 -10-10-10-100 2 0 2000
02577532 2 3 4 5752001NaN234554322 3 0 0 3 3 0
20024665 7 8 8 779972 0 211245542 4.54.51.51.52.252.25
10101010-10-1010100 0 101010100 2 0 2 o0 2 0
13770022551 030 0
00699778860 066 5.25
025775522001NaN2345 5 4 3 2 21NaN 2 3 4 5 5432 2 1.51.51.51.51.5
20023599532 0 21123.54.54.53.52 0 6.55.55.56.57887 6.6 0 3 6 3 0
10101202100 0 1010 1 0 1 0 0 o0 1 0 1 0 1010 0 2 -2 -2 2 0

025775200245 5 4 3 201NaN234554322
200279975334 21122 0 544578875
101010101010-10-100 0 101010100
0.50.50.51NaN 0.5 0.50.5
0 1 0 0 5 6 5
2 2 0 0 2 2 0
0.5 1 1 0 0.51NaN 0.50.50.5
0 0.50 -0.50 0 5 6 5
-3 0 -1 1 0 0 2 2 0
0 0 771.577 0
3.52.501 3 563.5
066001NaNOB6 600
22332 0 44554

0 7 7 005.500
02.53.565 3 10

3.53.53.51NaN34 4 5520 2 3 4 433

0 1 0 0 22 45997 7 8 8 €52

2 2 0 0 00-12012-10-2100
0255 2 11 25 6 6 554322345 5 7 752001NaN 3 4
200112 7 8 8 7 4 4677632232.52.579972 0
1020-10-10-10-2010101010 1 0 10100 O 2 0

022.675.33674301NaN3 543

00 2 2 00990 0 3363
057 75.5775001NaN22 4 5 5 421NaN22 4 5 5 42
00234.567990 0 14 43 211 0 58 8 7 6 55
0 00

0101 1 01000 0O 00-10-100 0 00-10-1
257 5 4 3 2 2 3 45752002
002 21127 88 7799720
010-10-10-10-10101010
05775001NaN22 4 5 5 42
0027990 0 18 8 7 2 11
0101000 0 00-10-100
0772244227700
0011445588990
02244227700
00445588990
2577445 5 4 3 2 2 3 4 5752002
0024433 21127 88 7799720
0100000-10-10-10-10101010
0225577552200
0044009955990
02200
00990
025775 5 4 3 20
200299 2 11 22
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022573.5752200
004004.5995990
0772200
0011990
0224668864200
0063600996990
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00700992990
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101010100 0 0-10-10-10-10
0225775001NaN22 4 5 5 42
004467990 0 58 8 7 6 55
000101000 O 00-10-100
0246642001NaN2 2 4 4 2 1NaN5.4142 67 7 5.7321 5.4142
200279972 0 2 7 7 2 2 0 0.5858001 1 0.5858
101010100 0 0-20-20 0 0 000 0 0

0223575775001NaN22 4 5 5 42

004400467990 0 58 8 7 6 55

000000101000 0O 00-10-100
025776 3 2 2 3 45752002 4 55 43 20
200245 56 78 8 7799764 4 3 21122
101010-10-10-10101010-10-10-100

2.54.54.577002.52.5
0 0 8 8998 8 0

0025775 5 4 3 220
9200299 2 1 1299

4

2
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0

3

3.53.55.55.53.5

0
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0 6 0 0 1.5 1.5
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4400
[ 1 0.50.500.50.5 1]

- vVewvu <2

06626600400 l
[00115665510]

12 4 3 3 2 3 3 4211 0 1 1 -0.5 0 2.533.5 6 6.5

[_1 -2 -2-13.54.55.510 111110 5.5 4.5 3.5 _1] 00

10 -10 1 1 0 -1010 -1-1 0 0 [06]

[01100] 0 0.50.510.50.5 0
00990 -0.5 0 2.533.5 6 6.5

0o 2 3 3 4 3 32 0 1 1 2 1 1 0
-2 -2-13.54.55.51011 11 105.54.53.5 -1 -2

o1 0 -1-120 10-1201 1 0 -10

500 , e 122.2778 4.2778 4 55.2778 17 7 5.3889 5.6111 7 7 5.7222 6
4=loo0 2.5 2.5 00 2.5 2.53.5 3.5 5.5 5.56.5 6.5 9

200 . - aucment | 200 54.72222.7222 32 1.7222 0 0 1.61111.3889 0 0 1.2778 1 1 NaN 2.3889 4.3889 4.6111 2.6111 2.3889
4 7= augm 4|9 6.5 6.5 99 6.5 6.55.5 5.5 3.5 3.52.5 2.5 0 O 3.5 3.5 5.5 5.5 3.5

® Str_ 1:=" !"#5%&"' ()*+,-./0123456789:;<=>2@"
® Str_ 2:= "ABCDEFGHIJKLMNOPQRSTUVWXYZ [\]~ "
® Str 3:="abcdefghijklmnopqgrstuvwxyz{|}"

#00:=stack (#00, concat (#_Str_1, & Str_2, & Str_3)) #01:=stack (201, concat (#_Str_1, &_Str_2, & Str_3))

Alvaro



