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1 Introduction

The spath3 package is intended as a library for manipulating PGF’s soft paths. In
between defining a path and using it, PGF stores a path as a soft path where all the
defining structure has been resolved into the basic operations but these have not yet
been written to the output file. They can therefore still be manipulated by TEX, and
as they have a very rigid form (and limited vocabulary), they are relatively easy to
modify. This package provides some methods for working with these paths. It is not
really intended for use by end users but as a foundation on which other packages can be
built. As examples, the calligraphy package and the knot package are included. The
first of these simulates a calligraphic pen stroking a path. The second can be used to
draw knot (and similar) diagrams.
The format of a soft path is a sequence of triples of the form \macro {dimension}{dimension}.

The macro is one of a short list, the dimensions are coordinates in points. There are cer-
tain further restrictions, particularly that every path must begin with a move to, and
Bézier curves consist of three triples.

2 Implementation

2.1 Initialisation

Load the ITEX3 foundation and register us as a KTEX3 package.

\NeedsTeXFormat{LaTeX2e}

\RequirePackage{expl3}

s \RequirePackage{pgf}

+ \ProvidesExplPackage {spath3} {2016/02/19} {1.1} {Functions for
s manipulating PGF soft paths}

\RequirePackage{xparse}

N

o

We need a slew of temporary variables.
\tl_new:N \1__spath_tmpa_tl
\tl_new:N \1__spath_tmpb_tl
\tl_new:N \1__spath_tmpc_tl
10 \tl_new:N \1__spath_tmpd_tl
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11 \tl_new:N \1__spath_smuggle_tl
12 \dim_new:N \1__spath_tmpa_dim

13 \dim_new:N \1__spath_tmpb_dim

+ \fp_new:N \1__spath_tmpa_£fp

15 \fp_new:N \1__spath_tmpb_£fp

16 \int_new:N \1__spath_tmpa_int

We need to be able to compare against the macros that can occur in a soft path so
these token lists contain them.

17 \tl_new:N \g__spath_moveto_tl

1z \tl_new:N \g__spath_lineto_tl

19 \tl_new:N \g__spath_curveto_tl

20 \tl_new:N \g__spath_curvetoa_tl

21 \tl_new:N \g__spath_curvetob_tl

2> \tl_new:N \g__spath_closepath_tl

23 \tl_set:Nn \g__spath_moveto_tl {\pgfsyssoftpath@movetotoken}

2 \tl_set:Nn \g__spath_lineto_t1l {\pgfsyssoftpath@linetotoken}

s \tl_set:Nn \g__spath_curveto_tl {\pgfsyssoftpath@curvetotoken}

26 \tl_set:Nn \g__spath_curvetoa_tl {\pgfsyssoftpath@curvetosupportatoken}
27 \tl_set:Nn \g__spath_curvetob_tl {\pgfsyssoftpath@curvetosupportbtoken}
s \tl_set:Nn \g__spath_closepath_tl {\pgfsyssoftpath@closepathtoken}

2.2 Basic Structure and Methods

A soft path is a prop. These are lists of the attributes that we define. The first consists
of all attributes, the second of those that are “moveable” in the sense that they change
if we transform the path, the third are the ones that contain actual paths.
Note that if using these attributes outside an expl3 context, the spaces should be

omitted.

20 \tl_new:N \g__spath_attributes

50 \tl_new:N \g__spath_moveable_attributes

31 \tl_new:N \g__spath_path_attributes

32 \tl_set:Nn \g__spath_attributes {

33 {path}
3 {reverse path}
35 {length}

3 {real length}

;7 {number of components}
33 {initial point}

39 {final point}

20  {initial action}

a1 {final action}
2 {min bb}

1 {max bb}

44 }

25 \tl_set:Nn \g__spath_moveable_attributes {
s  {initial point}

27 {final point}

48 {min bb}



\spath_new:n

\spath_clear:n

\spath_clear_new:n

\spath_show:n

\spath_put :nnn

19 {max bb}

50 F

51 \tl_set:Nn \g__spath_path_attributes {
52 {path}

53 {reverse path}

s}

An spath object is actually a prop. The following functions are wrappers around
the underlying prop functions. We prefix the names to avoid clashing with other props
that might be lying around, this is why all the spath methods take argument :n and not
:N. Given that spath objects might be created inside a group but used outside it, we
work globally throughout.

55 \cs_new_nopar:Npn \spath_new:n #1
56 {

s7 \prop_new:c {l1__spath_#1}

58 }

(End definition for \spath_new:n. This function is documented on page ?7.)

50 \cs_new_nopar:Npn \spath_clear:n #1
60 {

6t \prop_gclear:c {1__spath_#1}

6 }

(End definition for \spath_clear:n. This function is documented on page ?7.)

63 \cs_new_nopar:Npn \spath_clear_new:n #1
61 {

es  \prop_gclear_new:c {1__spath_#1}

66 }

(End definition for \spath_clear_new:n. This function is documented on page 77?.)

o7 \cs_new_nopar:Npn \spath_show:n #1
68 {

e \prop_show:c {1__spath_#1}

0 }

(End definition for \spath_show:n. This function is documented on page 77.)

7 \cs_new_nopar:Npn \spath_put:nnn #1#2#3
2 {
73 \prop_gput:cnn {1__spath_#1} {#2} {#3}
7}



(End definition for \spath_put:nnn. This function is documented on page ?7.)

\spath_remove:nn
75 \cs_new_nopar:Npn \spath_remove:nn #1#2
76 {
77 \prop_gremove:cn {1__spath_#1} {#2}
75 }

(End definition for \spath_remove:nn. This function is documented on page 77.)

spath_get:nn This function is an internal one since the real get function will generate its data if it
does not already exist.

\

7o \cs_new_nopar:Npn \__spath_get:nn #1#2
s0 {

51 \prop_item:cn {1__spath_#1} {#2}

82 }

(End definition for \__spath_get:nn. This function is documented on page 77.)

\__spath_get :nnN
53 \cs_new_nopar:Npn \__spath_get:nnN #1#2#3
s {
ss  \prop_get:cnN {1__spath_#1} {#2} #3
s F

(End definition for \__spath_get:nnN. This function is documented on page 77.)

\spath_if_in:nn
&7 \prg_new_conditional:Npnn \spath_if_in:nn #1#2 {p, T, F, TF}
88 {
g0 \prop_if_in:cnTF {1__spath_#1} {#2}
o { \prg_return_true: }
oo { \prg_return_false: }
o }

(End definition for \spath_if_in:nn. This function is documented on page 77.)

\__spath_get :nnN
o3 \cs_generate_variant:Nn \__prop_split:NnTF {cnTF}
91 \prg_new_protected_conditional:Npnn \__spath_get:nnN #1#2#3 {T, F, TF}
05 {
o \__prop_split:cnTF {1__spath_#1} {#2}
o {
98 \tl_set:Nn #3 {##2}
99 \prg_return_true:
100 }
101 { \prg_return_false: }
100
103 \cs_generate_variant:Nn \spath_put:nnn {nnV, nnx, nno}
104 \cs_generate_variant:Nn \__spath_get:nn {Vn}
105 \cs_generate_variant:Nn \__spath_get:nnN {VnN}



(End definition for \__spath_get:nnN. This function is documented on page 77.)

\spath_if_exist:n
106 \prg_new_conditional:Npnn \spath_if_exist:n #1 {p,T,F,TF}
107 {
10 \prop_if_exist:cTF {1__spath_#1}
109 {
110 \prg_return_true:
111 }
112 {
113 \prg_return_false:
114 }
115 }

(End definition for \spath_if_exist:n. This function is documented on page 77.)

\spath_clone:nn Clones an spath.
116 \cs_new_nopar:Npn \spath_clone:nn #1 #2
17 {
s \spath_clear_new:n {#2}
119 \tl_map_inline:Nn \g__spath_attributes

120 {

121 \spath_if_in:nnT {#1} {##1}

122 {

123 \__spath_get:nnN {#1} {##1} \1__spath_tmpa_tl
124 \spath_put:nnV {#2} {##1} \1__spath_tmpa_tl
125 }

126 }

127 }

(End definition for \spath_clone:nn. This function is documented on page ?7.)

\spath_get_current_path:n
125 \cs_new_protected_nopar:Npn \spath_get_current_path:n #1
129 {
130 \pgfsyssoftpath@getcurrentpath\l__spath_tmpa_tl
131 \spath_clear_new:n {#1}
132 \spath_put:nnV {#1} {path} \1__spath_tmpa_tl
133

(End definition for \spath_get_current_path:n. This function is documented on page ?77.)

\spath_set_current_path:n
132 \cs_new_protected_nopar:Npn \spath_set_current_path:n #1
135 {
136 \spath_get:nnN {#1} {min bb} \1__spath_tmpa_tl
137 \exp_last_unbraced:NV \pgf@protocolsizes\1l__spath_tmpa_tl

130 \spath_get:nnN {#1} {max bb} \1__spath_tmpa_tl
20 \exp_last_unbraced:NV \pgf@protocolsizes\1l__spath_tmpa_tl



\spath_use_path:nn

\spath_protocol_path:n

\spath_tikz_path:nn

\spath_get:nn

1> \spath_get:nnN {#1} {path} \1__spath_tmpa_tl
w3 \pgfsyssoftpath@setcurrentpath\l__spath_tmpa_tl
zs  \pgfsyssoftpath@flushcurrentpath

(End definition for \spath_set_current_path:n. This function is documented on page 77.)

16 \cs_new_protected_nopar:Npn \spath_use_path:nn #1#2
147 {

us  \spath_set_current_path:n {#1}

1o \pgfusepath{#2}

150 }

(End definition for \spath_use_path:nn. This function is documented on page 77?.)

151 \cs_new_protected_nopar:Npn \spath_protocol_path:n #1

150 {

153 \spath_get:nnN {#1} {min bb} \1__spath_tmpa_tl

152 \exp_last_unbraced:NV \pgf@protocolsizes\1l__spath_tmpa_tl

156 \spath_get:nnN {#1} {max bb} \1__spath_tmpa_tl

157 \exp_last_unbraced:NV \pgf@protocolsizes\1l__spath_tmpa_tl
158}

(End definition for \spath_protocol_path:n. This function is documented on page 77.)

159 \cs_new_protected_nopar:Npn \spath_tikz_path:nn #1#2

160 {

161 \path[#1] \pgfextra{

162 \spath_get:nnN {#2} {path} \1__spath_tmpa_tl

163 \pgfsyssoftpath@setcurrentpath \1__spath_tmpa_tl
164 } H

165 }

16 \cs_generate_variant:Nn \spath_tikz_path:nn {Vn}

(End definition for \spath_tikz_path:nn. This function is documented on page 77.)

2.3 Computing Information

The information that we store along with a soft path can be computed from it, but
computing it every time is wasteful. So this is the real \spath_get:nn function which
checks to see if we have already computed it and then either retrieves it or computes it.

167 \cs_new_nopar:Npn \spath_get:nn #1#2

168 {

160 \spath_if_in:nnF {#1} {#2}

170 {



171 \cs_if_exist_use:cT {spath_generate_#2:n} {{#1}}

172 }
173 \__spath_get:nn {#1} {#2}
174}

(End definition for \spath_get:nn. This function is documented on page 77.)

\spath_get:nnN As above but leaves the result in a token list rather than in the stream.

—

75 \cs_new_nopar:Npn \spath_get:nnN #1#2#3

176 {

177 \spath_if_in:nnF {#1} {#2}

178 {

179 \cs_if_exist_use:cT {spath_generate_#2:n} {{#1}}
180 }

11 \__spath_get:nnN {#1} {#2} #3

182 }

153 \cs_generate_variant:Nn \spath_get:nnN {nnV,VnN,VnV}

(End definition for \spath_get:nnN. This function is documented on page ?7.)
The next slew of functions generate data from the original path, storing it in the
prop for further retrieval.

\spath_generate_length:n Counts the number of triples in the path.
13 \cs_new_nopar:Npn \spath_generate_length:n #1
185 {
16 \__spath_get:nnN {#1} {path} \1__spath_tmpa_tl
157 \spath_put:nnx {#1} {length} {\int_eval:n {\tl_count:N \1__spath_tmpa_tl /3 }}

(End definition for \spath_generate_length:n. This function is documented on page 77.)

\spath_generate_reallength:n The real length of a path is the number of triples that actually draw something (that is,
the number of lines and curves).
120 \cs_new_nopar:Npn \spath_generate_reallength:n #1
190 {
101 \__spath_get:nnN {#1} {path} \1__spath_tmpa_tl
12 \int_set:Nn \1__spath_tmpa_int {0}
13 \tl_map_inline:Nn \1__spath_tmpa_tl {

104 \tl_if_eq:nnT {##1} {\pgfsyssoftpath@linetotoken}
195 {

196 \int_incr:N \1__spath_tmpa_int

197 }

108 \tl_if_eq:nnT {##1} {\pgfsyssoftpath@curvetotoken}
199 '{:

200 \int_incr:N \1__spath_tmpa_int

201 }

202 }

203 \spath_put:nnx {#1} {real length} {\int_use:N \1__spath_tmpa_int}
204 }

(End definition for \spath_generate_reallength:n. This function is documented on page 77.)



\spath_generate mumberofcomponents:n A component is a continuous segment of the path, separated by moves. Successive moves
are not collapsed, and zero length moves count.

20 \cs_new_nopar:Npn \spath_generate_numberofcomponents:n #1
206 {

207 \__spath_get:nnN {#1} {path} \1__spath_tmpa_tl

206 \int_set:Nn \1__spath_tmpa_int {0}

200 \tl_map_inline:Nn \1__spath_tmpa_tl {

210 \tl_if_eq:nnT {##1} {\pgfsyssoftpath@movetotoken}

211 {

212 \int_incr:N \1__spath_tmpa_int

213 }

214 }

215 \spath_put:nnx {#1} {number of components} {\int_use:N \1__spath_tmpa_int}
216}

(End definition for \spath_generate_numberofcomponents:n. This function is documented on page ?77.)

\spath_generate initialpoint:n The starting point of the path.

217 \cs_new_nopar:Npn \spath_generate_initialpoint:n #1

s1is {

210 \__spath_get:nnN {#1} {path} \1__spath_tmpa_tl

20 \tl_clear:N \1__spath_tmpb_tl

221 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1l}

22 \tl_put_right:Nx \1__spath_tmpb_tl {{\tl_head:N \1__spath_tmpa_t1}}
23 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1l}

20 \tl_put_right:Nx \1__spath_tmpb_tl {{\tl_head:N \1__spath_tmpa_t1}}
225 \spath_put:nnV {#1} {initial point} \1__spath_tmpb_tl

26

(End definition for \spath_generate_initialpoint:n. This function is documented on page ?7.)

\spath_generate_finalpoint:n The final point of the path.
»7 \cs_new_nopar:Npn \spath_generate_finalpoint:n #1
s {
220 \tl_clear:N \1__spath_tmpb_tl
0 \spath_if_in:nnTF {#1} {reverse path}

231 {

232 \__spath_get:nnN {#1} {reverse path} \1__spath_tmpa_tl

233 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1l}

234 \tl_put_right:Nx \1__spath_tmpb_t1l {{\tl_head:N \1__spath_tmpa_t1}}
235 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1}

236 \tl_put_right:Nx \1__spath_tmpb_tl {{\tl_head:N \1__spath_tmpa_t1}}
237 }

238 {

239 \__spath_get:nnN {#1} {path} \1__spath_tmpa_tl

240 \tl_reverse:N \1__spath_tmpa_tl

241 \tl_put_left:Nx \1__spath_tmpb_tl {{\tl_head:N \1__spath_tmpa_t1}}
242 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1l}

243 \tl_put_left:Nx \1__spath_tmpb_tl {{\tl_head:N \1__spath_tmpa_t1}}
244 }



25 \spath_put:nnV {#1} {final point} \1__spath_tmpb_t1l
246 }

7 \cs_generate_variant:Nn \spath_generate_finalpoint:n {V}

(End definition for \spath_generate_finalpoint:n. This function is documented on page ?77.)

\spath_generate reversepath:n This computes the reverse of the path. TODO: handle closed paths, possibly rectangles.

s \cs_new_nopar:Npn \spath_generate_reversepath:n #1

20 {

250  \__spath_get:nnN {#1} {path} \1__spath_tmpa_tl

251 \tl_clear:N \1__spath_tmpb_tl

22 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1l}
53 \dim_set:Nn \1__spath_tmpa_dim {\tl_head:N \1__spath_tmpa_t1}
54 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1}
255 \dim_set:Nn \1__spath_tmpb_dim {\t1l_head:N \1__spath_tmpa_t1l}
256 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1l}
57 \tl_put_left:Nx \1__spath_tmpb_tl

258 {

259 {\dim_use:N \1__spath_tmpa_dim}

260 {\dim_use:N \1__spath_tmpb_dim}

261 }

262 \bool_until_do:nn {

263 \tl_if_empty_p:N \1__spath_tmpa_tl

264 }

265 {

266 \tl_set:Nx \1__spath_tmpc_tl {\tl_head:N \1__spath_tmpa_t1l}
267 \tl_set:Nn \1__spath_tmpd_t1l {}

268 \tl_case:NnF \1__spath_tmpc_tl

269 {

270 \g__spath_moveto_tl {\tl_set_eq:NN \1__spath_tmpd_tl \g__spath_moveto_tl }

271 \g__spath_lineto_tl {\tl_set_eq:NN \1__spath_tmpd_tl \g__spath_lineto_tl }

272 \g__spath_curveto_tl {\tl_set_eq:NN \1__spath_tmpd_tl \g__spath_curvetoa_tl }
273 \g__spath_curvetoa_tl {\tl_set_eq:NN \1__spath_tmpd_tl \g__spath_curveto_tl }
274 \g__spath_curvetob_tl {\tl_set_eq:NN \1__spath_tmpd_tl \g__spath_curvetob_tl }

275 }

276 {

277 \tl_show:N \1__spath_tmpc_t1l

278 }

279 \tl_put_left:NV \1__spath_tmpb_tl \1__spath_tmpd_tl

280 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1l}
281 \dim_set:Nn \1__spath_tmpa_dim {\tl_head:N \1__spath_tmpa_tl}
282 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1}
283 \dim_set:Nn \1__spath_tmpb_dim {\tl_head:N \1__spath_tmpa_tl}
284 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1l}
285 \tl_put_left:Nx \1__spath_tmpb_tl

286 {

287 {\dim_use:N \1__spath_tmpa_dim}

288 {\dim_use:N \1__spath_tmpb_dim}

289 }

290 }



201 \tl_put_left:NV \1__spath_tmpb_tl \g__spath_moveto_tl
200 \spath_put:nnV {#1} {reverse path} \1__spath_tmpb_tl
293 }

(End definition for \spath_generate_reversepath:n. This function is documented on page ?7.)

\spath_generate_initialaction:n This is the first thing that the path does (after the initial move).

20 \cs_new_nopar:Npn \spath_generate_initialaction:n #1

205 {

206 \__spath_get:nnN {#1} {path} \1__spath_tmpa_tl

207 \tl_clear:N \1__spath_tmpb_tl

205 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1l}
200 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1l}
a0 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1l}
301 \tl_if_empty:NF \1__spath_tmpa_tl {

302 \tl_set:Nx \1__spath_tmpb_t1l {\tl_head:N \1__spath_tmpa_t1}
303 }

304 \spath_put:nnV {#1} {initial action} \1__spath_tmpb_tl

305 F

(End definition for \spath_generate_initialaction:n. This function is documented on page ?77.)

\spath_generate final action:n This is the last thing that the path does.

s00 \cs_new_nopar:Npn \spath_generate_finalaction:n #1
307 {

38 \tl_clear:N \1__spath_tmpb_t1l

s00  \spath_if_in:nnTF {#1} {reverse path}

310 {

311 \__spath_get:nnN {#1} {reverse path} \1__spath_tmpa_tl

312 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1}
313 }

314 {

315 \__spath_get:nnN {#1} {path} \1__spath_tmpa_tl

316 \tl_reverse:N \1__spath_tmpa_tl

317 }

sis \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1l}
si9 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1l}
20  \tl_if_empty:NF \1__spath_tmpa_tl {

321 \tl_set:Nx \1__spath_tmpb_tl {\tl_head:N \1__spath_tmpa_t1}
322 }

323 \tl_if_eq:NNT \1__spath_tmpa_tl \g__spath_curvetoa_tl

324 {

325 \tl_set_eq:NN \1__spath_tmpa_tl \g__spath_curveto_tl

326 }

27 \spath_put:nnV {#1} {final action} \1__spath_tmpb_t1l

328 }

(End definition for \spath_generate_final action:n. This function is documented on page 77.)

10



\spath_generate_minbb:n This computes the minimum (bottom left) of the bounding box of the path.

320 \cs_new_nopar:Npn \spath_generate_minbb:n #1

330 {

331 \__spath_get:nnN {#1} {path} \1__spath_tmpa_tl

322 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1l}
533 \dim_set:Nn \1__spath_tmpa_dim {\tl_head:N \1__spath_tmpa_t1l}
;32 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1l}
335 \dim_set:Nn \1__spath_tmpb_dim {\tl_head:N \1__spath_tmpa_t1}
33 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1}
337 \bool_until_do:nn {

338 \tl_if_empty_p:N \1__spath_tmpa_tl

339 }

340 {

341 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1}

342 \dim_set:Nn \1__spath_tmpa_dim {\dim_min:nn {\tl_head:N \1__spath_tmpa_t1l} {\1__spath_tmp:
343 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1l}

344 \dim_set:Nn \1__spath_tmpb_dim {\dim_min:nn {\tl_head:N \1__spath_tmpa_t1} {\1__spath_tmpl
345 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1l}

346 ¥

27 \tl_clear:N \1__spath_tmpb_tl
1 \tl_put_right:Nx \1__spath_tmpb_tl

349 {

350 {\dim_use:N \1__spath_tmpa_dim}

351 {\dim_use:N \1__spath_tmpb_dim}

352 }

53 \spath_put:nnV {#1} {min bb} \1__spath_tmpb_tl
34

(End definition for \spath_generate_minbb:n. This function is documented on page 77.)

\spath_generate_max bb:n This computes the maximum (top right) of the bounding box of the path.

355 \cs_new_nopar:Npn \spath_generate_maxbb:n #1

356 {

357 \__spath_get:nnN {#1} {path} \1__spath_tmpa_tl

355 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1}
359 \dim_set:Nn \1__spath_tmpa_dim {\t1l_head:N \1__spath_tmpa_t1l}
;0 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1}
31 \dim_set:Nn \1__spath_tmpb_dim {\tl_head:N \1__spath_tmpa_t1}
32 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1}
33 \bool_until_do:nn {

364 \tl_if_empty_p:N \1__spath_tmpa_tl

365 }

366 {

367 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1l}

368 \dim_set:Nn \1__spath_tmpa_dim {\dim_max:nn {\tl_head:N \1__spath_tmpa_t1l} {\1__spath_tmp:

360 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1}

370 \dim_set:Nn \1__spath_tmpb_dim {\dim_max:nn {\tl_head:N \1__spath_tmpa_t1l} {\1__spath_tmpl
371 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1l}

372 3

373 \tl_clear:N \1__spath_tmpb_tl
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a2 \tl_put_right:Nx \1__spath_tmpb_tl

375 {

376 {\dim_use:N \1__spath_tmpa_dim}

377 {\dim_use:N \1__spath_tmpb_dim}

378 }

;79 \spath_put:nnV {#1} {max bb} \1__spath_tmpb_tl
80 }

(End definition for \spath_generate_max bb:n. This function is documented on page 77.)

\spath_generate_all:n This function generates all of the data in one fell swoop. By traversing the path just
once it is quicker than doing each one individually. However, it does need to store a lot
of data as it goes.

e \1__spath_rp_t1 will hold the reversed path
e \1__spath_1_int will hold the length

e \1__spath_rl_int will hold the real length

e \1__spath_nc_int will hold the number of components
e \1__spath_ip_t1 will hold the initial point

e \1__spath_fp_t1 will hold the final point

e \1__spath_ia_t1 will hold the initial action
e \1__spath_fa_t1 will hold the final action

e \1__spath_minx_dim will hold the min x bb
e \1__spath_miny_dim will hold the min y bb
e \1__spath_maxx_dim will hold the max x bb
e \1__spath_maxy_dim will hold the max y bb

351 \tl_new:N \1__spath_rp_tl

322 \int_new:N \1__spath_l_int

333 \int_new:N \1__spath_rl_int
;3¢ \int_new:N \1__spath_nc_int
35 \tl_new:N \1__spath_ip_tl

356 \tl_new:N \1__spath_fp_tl

37 \tl_new:N \1__spath_ia_tl

sss \tl_new:N \1__spath_fa_tl

350 \dim_new:N \1__spath_minx_dim
300 \dim_new:N \1__spath_miny_dim
301 \dim_new:N \1__spath_maxx_dim
302 \dim_new:N \1__spath_maxy_dim
393

304 \cs_new_nopar:Npn \spath_generate_all:n #1

305 {
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36 \__spath_get:nnN {#1} {path} \1__spath_tmpa_tl
397

205 \tl_clear:N \1__spath_rp_tl

309 \int_set:Nn \1__spath_1_int {1}

200  \int_zero:N \1__spath_rl_int

401 \int_set:Nn \1__spath_nc_int {1}

202 \tl_clear:N \1__spath_ip_tl
203  \tl_clear:N \1__spath_fp_tl
204 \tl_clear:N \1__spath_ia_tl
205  \tl_clear:N \1__spath_fa_tl
206  \dim_zero:N \1__spath_minx_dim
207 \dim_zero:N \1__spath_miny_dim
408 \dim_zero:N \1__spath_maxx_dim
200  \dim_zero:N \1__spath_maxy_dim

a11 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1l}
22 \dim_set:Nn \1__spath_tmpa_dim {\tl_head:N \1__spath_tmpa_t1}
213 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1}
212 \dim_set:Nn \1__spath_tmpb_dim {\tl_head:N \1__spath_tmpa_t1}
a5 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1}

217 \tl_clear:N \1__spath_ip_tl
s \tl_put_right:Nx \1__spath_ip_tl

419 {
420 {\dim_use:N \1__spath_tmpa_dim}
421 {\dim_use:N \1__spath_tmpb_dim}
o}

24 \dim_set_eq:NN \1__spath_minx_dim \1__spath_tmpa_dim
25  \dim_set_eq:NN \1__spath_miny_dim \1__spath_tmpb_dim
26 \dim_set_eq:NN \1__spath_maxx_dim \1__spath_tmpa_dim
27 \dim_set_eq:NN \1__spath_maxy_dim \1__spath_tmpb_dim

20 \tl_put_left:Nx \1__spath_rp_tl
430 {

431 {\dim_use:N \1__spath_tmpa_dim}
a3 {\dim_use:N \1__spath_tmpb_dim}
433 }

235 \tl_set:Nx \1__spath_ia_tl {\tl_head:N \1__spath_tmpa_t1l}

237 \bool_until_do:nn {

438 \tl_if_empty_p:N \1__spath_tmpa_tl

439 }

440 {

441 \tl_set:Nx \1__spath_tmpc_tl {\tl_head:N \1__spath_tmpa_t1}
442 \tl_set:Nn \1__spath_tmpd_tl {}

443 \tl_set_eq:NN \1__spath_fa_t1l \1__spath_tmpc_tl

444 \int_incr:N \1__spath_1_int
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461

464

\tl_case:NnF \1__spath_tmpc_tl
{
\g__spath_moveto_tl {
\tl_set_eq:NN \1__spath_tmpd_tl \g__spath_moveto_tl
\int_incr:N \1__spath_nc_int
}
\g__spath_lineto_tl {
\tl_set_eq:NN \1__spath_tmpd_tl \g__spath_lineto_tl
\int_incr:N \1__spath_rl_int
}
\g__spath_curveto_tl {
\tl_set_eq:NN \1__spath_tmpd_tl \g__spath_curvetoa_tl
\int_incr:N \1__spath_rl_int
}
\g__spath_curvetoa_tl {
\tl_set_eq:NN \1__spath_tmpd_tl \g__spath_curveto_tl
}
\g__spath_curvetob_tl {
\tl_set_eq:NN \1__spath_tmpd_t1l \g__spath_curvetob_tl
}
}
{
\tl_show:N \1__spath_tmpc_t1l
}
\tl_put_left:NV \1__spath_rp_tl \1__spath_tmpd_tl
\tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1l}

\dim_set:Nn \1__spath_tmpa_dim {\tl_head:N \1__spath_tmpa_t1}
\tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1l}
\dim_set:Nn \1__spath_tmpb_dim {\tl_head:N \1__spath_tmpa_tl}
\tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1}

\dim_set:Nn \1__spath_minx_dim {\dim_min:
\dim_set:Nn \1__spath_miny_dim {\dim_min:
\dim_set:Nn \1__spath_maxx_dim {\dim_max:
\dim_set:Nn \1__spath_maxy_dim {\dim_max:

nn { \1__spath_minx_dim} {\1__spath_tmpa_dim}}
nn { \1__spath_miny_dim} {\1__spath_tmpb_dim}}
nn { \1__spath_maxx_dim} {\1__spath_tmpa_dim}}
nn { \1__spath_maxy_dim} {\1__spath_tmpb_dim}}
\tl_put_left:Nx \1__spath_rp_tl
{

{\dim_use:N \1__spath_tmpa_dim}

{\dim_use:N \1__spath_tmpb_dim}
}

\tl_set:Nx \1__spath_fp_tl
{
{\dim_use:N \1__spath_tmpa_dim}
{\dim_use:N \1__spath_tmpb_dim}
}
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207 \tl_put_left:NV \1__spath_rp_tl \g__spath_moveto_tl

200  \spath_put:nnV {#1} {reverse path} \1__spath_rp_tl

soo  \spath_put:nnV {#1} {length} \1__spath_l_int

501 \spath_put:nnV {#1} {real length} \1__spath_rl_int

50 \spath_put:nnV {#1} {number of components} \1__spath_nc_int
5o \spath_put:nnV {#1} {initial point} \1__spath_ip_t1

500 \spath_put:nnV {#1} {final point} \1__spath_fp_tl

sos  \spath_put:nnV {#1} {initial action} \1__spath_ia_tl

s06 \spath_put:nnV {#1} {final action} \1__spath_fa_tl

s8 \tl_clear:N \1__spath_tmpb_tl
soo \tl_put_right:Nx \1__spath_tmpb_tl

510 {
511 {\dim_use:N \1__spath_minx_dim}
512 {\dim_use:N \1__spath_miny_dim}
513 }

sia. - \spath_put:nnV {#1} {min bb} \1__spath_tmpb_tl

si6 \tl_clear:N \1__spath_tmpb_tl
si7 \tl_put_right:Nx \1__spath_tmpb_tl

518 {
519 {\dim_use:N \1__spath_maxx_dim}
520 {\dim_use:N \1__spath_maxy_dim}
521 }

52 \spath_put:nnV {#1} {max bb} \1__spath_tmpb_tl

524 }

(End definition for \spath_generate_all:n. This function is documented on page ?7.)

2.4 Path Manipulation

\spath_translate:nnn Translates a path.
55 \cs_new_nopar:Npn \spath_translate:nnn #1#2#3

506 {

527 \tl_map_inline:Nn \g__spath_moveable_attributes

s o

529 \spath_if_in:nnT {#1} {##1}

530 {

531 \__spath_get:nnN {#1} {##1} \1__spath_tmpa_tl

532

533 \dim_set:Nn \1__spath_tmpa_dim {\tl_head:N \1__spath_tmpa_tl + #2}
534 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1}

535 \dim_set:Nn \1__spath_tmpb_dim {\tl_head:N \1__spath_tmpa_tl + #3}
536 \tl_clear:N \1__spath_tmpb_tl

537 \tl_put_right:Nx \1__spath_tmpb_tl

538 {

539 {\dim_use:N \1__spath_tmpa_dim}
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540 {\dim_use:N \1__spath_tmpb_dim}

541 }

542 \spath_put:nnV {#1} {##1} \1__spath_tmpb_tl

543 }

544 }

555, \tl_map_inline:Nn \g__spath_path_attributes

546 {

547 \spath_if_in:nnT {#1} {##1}

548 {

549 \__spath_get:nnN {#1} {##1} \1__spath_tmpa_tl

550 \tl_clear:N \1__spath_tmpb_tl

551 \bool_until_do:nn {

552 \tl_if_empty_p:N \1__spath_tmpa_tl

553 }

554 {

555 \tl_put_right:Nx \1__spath_tmpb_tl {\tl_head:N \1__spath_tmpa_t1}
556 \tl_set:Nx \1__spath_tmpa_t1l {\tl_tail:N \1__spath_tmpa_t1}
558 \dim_set:Nn \1__spath_tmpa_dim {\tl_head:N \1__spath_tmpa_tl + #2}
550 \tl_set:Nx \1__spath_tmpa_t1l {\tl_tail:N \1__spath_tmpa_t1l}
560

561 \dim_set:Nn \1__spath_tmpb_dim {\tl_head:N \1__spath_tmpa_tl + #3}
562 \tl_set:Nx \1__spath_tmpa_t1l {\tl_tail:N \1__spath_tmpa_t1}
563

564 \tl_put_right:Nx \1__spath_tmpb_tl

565 {

566 {\dim_use:N \1__spath_tmpa_dim}

567 {\dim_use:N \1__spath_tmpb_dim}

568 }

569 ¥

570 \spath_put:nnV {#1} {##1} \1__spath_tmpb_tl

571 }

572 }

573 F

575 \CS_generate_variant:Nn \spath_translate:nnn {nxx}

This variant allows for passing the coordinates as a single braced group as it strips
off the outer braces of the second argument.

576 \cs_new_nopar:Npn \spath_translate:nn #1#2

577 {
573 \spath_translate:nnn {#1} #2
579 }

551 \cs_generate_variant:Nn \spath_translate:nn {nV}

(End definition for \spath_translate:nnn. This function is documented on page ?77.)

\spath_scale:nnn Scale a path.
s22 \cs_new_nopar:Npn \spath_scale:nnn #1#2#3
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see \tl_map_inline:Nn \g__spath_moveable_attributes

585 {

586 \spath_if_in:nnT {#1} {##1}

587 {

588 \__spath_get:nnN {#1} {##1} \1__spath_tmpa_tl

589

590 \fp_set:Nn \1__spath_tmpa_fp {\tl_head:N \1__spath_tmpa_tl * #2}
501 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1}

502 \fp_set:Nn \1__spath_tmpb_fp {\tl_head:N \1__spath_tmpa_tl * #3}
593 \tl_clear:N \1__spath_tmpb_tl

594 \tl_put_right:Nx \1__spath_tmpb_tl

595 {

596 {\fp_to_dim:N \1__spath_tmpa_fp}

597 {\fp_to_dim:N \1__spath_tmpb_=fp}

508 }

599 \spath_put:nnV {#1} {##1} \1__spath_tmpb_t1l

600 }

601 }

62 \tl_map_inline:Nn \g__spath_path_attributes

603 {

604 \spath_if_in:nnT {#1} {##1}

605 {

606 \__spath_get:nnN {#1} {##1} \1__spath_tmpa_tl

607 \tl_clear:N \1__spath_tmpb_tl

608 \bool_until_do:nn {

609 \tl_if_empty_p:N \1__spath_tmpa_tl

610 T

611 {

612 \tl_put_right:Nx \1__spath_tmpb_tl {\tl_head:N \1__spath_tmpa_t1l}

613 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1l}

615 \fp_set:Nn \1__spath_tmpa_fp {\tl_head:N \1__spath_tmpa_tl * #2}
616 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1l}

618 \fp_set:Nn \1__spath_tmpb_fp {\tl_head:N \1__spath_tmpa_tl * #3}
619 \tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1l}
620

621 \tl_put_right:Nx \1__spath_tmpb_tl

622 {

623 {\fp_to_dim:N \1__spath_tmpa_fp}

624 {\fp_to_dim:N \1__spath_tmpb_=fp}

625 }

626 }

627 \spath_put:nnV {#1} {##1} \1__spath_tmpb_tl

628 }

629 }

630 }

631 \cs_generate_variant:Nn \spath_scale:nnn {nxx}
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\spath_transform:nnnnnnn

This variant allows for passing the coordinates as a single braced group as it strips
off the outer braces of the second argument.

622 \cs_new_nopar:Npn \spath_scale:nn #1#2

633 {
634
635 F

636

\spath_scale:nnn {#1} #2

637 \cs_generate_variant:Nn \spath_scale:nn {nV}

(End definition for \spath_scale:nnn. This function is documented on page 77.)

Applies an affine (matrix and vector) transformation to path. The matrix is specified in
rows first.

633 \cs_new_nopar:Npn \spath_transform:nnnnnnn #1#2#3#4#5#6#7

639 {
640
641
642
643
644
645
646

647

666
667
668
669

670

\tl_map_inline:Nn \g__spath_moveable_attributes

{
\spath_if_in:nnT {#1} {##1}
{
\__spath_get:nnN {#1} {##1} \1__spath_tmpa_tl
\tl_set:Nx \1__spath_tmpb_t1l {\tl_tail:N \1__spath_tmpa_t1}
\tl_set:Nx \1__spath_tmpb_t1l {\tl_head:N \1__spath_tmpb_t1}
\tl_set:Nx \1__spath_tmpa_tl {\tl_head:N \1__spath_tmpa_tl}
\fp_set:Nn \1__spath_tmpa_fp {\1__spath_tmpa_tl * #2 + \1__spath_tmpb_tl * #3 + #63}
\fp_set:Nn \1__spath_tmpb_fp {\1__spath_tmpa_tl * #4 + \1__spath_tmpb_tl * #5 + #7}
\tl_clear:N \1__spath_tmpb_tl
\tl_put_right:Nx \1__spath_tmpb_tl
{
{\fp_to_dim:N \1__spath_tmpa_fp}
{\fp_to_dim:N \1__spath_tmpb_£fp}
}
\spath_put:nnV {#1} {##1} \1__spath_tmpb_tl
¥
}
\tl_map_inline:Nn \g__spath_path_attributes
{
\spath_if_in:nnT {#1} {##1}
{

\__spath_get:nnN {#1} {##1} \1__spath_tmpa_tl

\tl_clear:N \1__spath_tmpb_tl

\bool_until_do:nn {
\tl_if_empty_p:N \1__spath_tmpa_tl

}

{
\tl_put_right:Nx \1__spath_tmpb_tl {\tl_head:N \1__spath_tmpa_tl}
\tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1l}
\tl_set:Nx \1_tmpa_tl {\tl_head:N \1__spath_tmpa_t1}
\tl_set:Nx \1__spath_tmpa_tl {\tl_tail:N \1__spath_tmpa_t1}
\tl_set:Nx \1_tmpb_tl {\tl_head:N \1__spath_tmpa_t1l}
\tl_set:Nx \1__spath_tmpa_t1l {\tl_tail:N \1__spath_tmpa_t1}
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676 \fp_set:Nn \1__spath_tmpa_fp {\1_tmpa_tl * #2 + \1_tmpb_tl * #3 + #6}

677 \fp_set:Nn \1__spath_tmpb_fp {\1_tmpa_tl * #4 + \1_tmpb_tl * #5 + #7}
678 \tl_put_right:Nx \1__spath_tmpb_tl

679 {

680 {\fp_to_dim:N \1__spath_tmpa_=fp}

681 {\fp_to_dim:N \1__spath_tmpb_fp}

682 }

683 }

684 \spath_put:nnV {#1} {##1} \1__spath_tmpb_tl
685 }

686 }

687 }

60 \cs_generate_variant:Nn \spath_transform:nnnnnnn {nxxxxxx}

This variant allows for passing the coordinates as a single braced group as it strips
off the outer braces of the second argument.

60 \cs_new_nopar:Npn \spath_transform:nn #1#2
601 {

62  \spath_transform:nnnnnnn {#1} #2

693 }

694

o5 \cs_generate_variant:Nn \spath_transform:nn {nV}

(End definition for \spath_transform:nnnnnnn. This function is documented on page 77.)

\spath_reverse:n This reverses a path. As a lot of the data is invariant under reversing, there isn’t a lot
to do.

6o \cs_new_nopar:Npn \spath_reverse:n #1

697 {

ez  \spath_if_in:nnF {#1} {reverse path} {

699 \use:c {spath_generate_reverse path:n} {#1}

700 }

700 \spath_swap:nnn {#1} {path} {reverse path}

72 \spath_swap:nnn {#1} {initial point} {final point}
203 \spath_swap:nnn {#1} {initial action} {final action}

704 }

(End definition for \spath_reverse:n. This function is documented on page 77.)

\spath_swap:nnn Swaps two entries, being careful to ensure that their existence (or otherwise) is preserved.

705 \cs_new_nopar:Npn \spath_swap:nnn #1#2#3

706 {

707 \__spath_get:nnNF {#1} {#2} \1__spath_tmpa_tl {\tl_clear:N \1__spath_tmpa_t1l}
705 \__spath_get:nnNF {#1} {#3} \1__spath_tmpb_tl {\tl_clear:N \1__spath_tmpb_t1l}
700 \tl_if_empty:NTF \1__spath_tmpb_tl

70 {\spath_remove:nn {#1} {#2}}

71 {\spath_put:nnV {#1} {#2} \1__spath_tmpb_t1}

72 \tl_if_empty:NTF \1__spath_tmpa_tl

=]
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n3 {\spath_remove:nn {#1} {#3}}
74 {\spath_put:nnV {#1} {#3} \1__spath_tmpa_t1l}
715 }

(End definition for \spath_swap:nnn. This function is documented on page ?7.)

\spath_weld:nn This welds one path to another, moving the second so