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“[T]he TEX research project that I embarked on was driven by

two major goals. The first goal was quality: we wanted to produce

documents that were not just nice, but actually the best.”

“I never intended to have a system that would be universal and

used by everybody. I always wanted to write a system that would

be used for just the finest books.”

“The current version number for TEX is 3.1, and for METAFONT it

is 2.7. If corrections are necessary, the next versions of TEX will be

3.14, 3.141, then 3.14159, . . . , converging to the ratio of a circle’s

circumference to its diameter; for METAFONT the sequence will

be 2.71, 2.718, . . . , converging to the base of natural logarithms.

Donald E. Knuth

Digital Typography (1999)
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17 ¨å

2d§�í½æu: 2då¯±�.—í½æ
 Nøàƒå�f³�í2d

å,Uà6ÉßAW¨å
 ¨åv, ªJ¨·iå (outline font),6ªJ¨·

õå
 ¨·iåÛb�Ô,5,ñ
 ·õå†ÉÛUà emTEX FË#x˙

$
 .17.1/0À�Ü cwTEX2då5§å
 ÊWindowsT“Í$,,ªJ

vƒø<å�&¼FTXíå�
 ¥<å�Ì¶òQàk cwTEX Í$,
 .

¬, cwTEX Í$ê*ü íı ˇlÞ‘-Ÿ7sP4²,ñ,‚à¥<,ñ

¹ªø×¶}íWindowså�f4²Ñ cwTEX Í$5.$
 17.2/zpà

SUà¥sP,ñ#x


™Äí2dWindowså�fqÖ13,053_2då
 O�v`,Bb}í

ƒø<Ô,íå, &à, À�«Éí`6F˚Ñ ?6S@,w2 ?S@ 1.Ê™

ÄíWindowså�fq
 Bb.âÇW“¨, n?§�
 …ı3–4/zp¨

håJ£é_Uàíj¶


17.1 �² Windows å�fÑ cwTEX å�f

à‹5Ë�ø< Truetypeí2då�f,‚à…/F�Ü5,ñ¹ªø54

²Ñ cwTEX Í$5å�.$
 BbílâCpíu, 2då�f¸øOÚ7

,ñøš, ·§ƒóÉí�N‹ß�í\¾
 ©øðå�,ñt−úkwå

�,ñ5Uà�.°íd¸, Ê4²å�,ñ5‡, ~l7jå�t−5U

à‘K
 BbÖÍTXå�4²#x˙$, OUà¤,ñFª?−£í¶�

½æ, –DT6ÌÉ
 âk Truetypeå$íí’e!Z'óÆ,Ñ7zpj

Z, Bb�©íz2dí Truetypeå$–}Ñf$í Truetypeå$¸ Uni-

code Truetypeå$
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17.1.1 cwpt1 D cwttf ,ñ

å�4²#x�sP,},±Ñ cwpt1D cwttf
 cwttf ,ñí3˙$u ttf2pfb

˙$,T6u†Ô‡lÞ
 Ÿ˙$uº¯ CJK Í$,OÉ?TÜf$í True-

typeå�,7Ì¶TÜœhí unicodeå�
 F‚ CJK Í$uøPªJTÜ

2d (Chinese), nd (Japanese), DÚd (Korean) 5 TEX ô.Í$, ]±Ñ

CJK Í$, T6ÑWerner Lemberg
 ı ˇ^Z1‹# ttf2pfb ˙$5Š?,

U5ªJ4²| cwTEX Í$.$5å�f,1/ªTÜf$í£ Unicode5

å�f
 cwpt1 ,ñí3˙$u ttf2pt1˙$,T6uMark Heath,uâ An-

drew Weeksí ttf2pfa ^Z7V,ÛÊ3bí&ˆ6u Sergey Babkin
 ı 

ˇ^Z1‹# ttf2pt1 ˙$5Š?, U5ªJ4²| cwTEX Í$.$5å�

f,1/ªTÜf$í£ Unicode5å�f


sP˙$3bíÔHusF7Å˝JV DVIPSúkø< postscript å$

Ì¶ partial downloadí½æ,ZŸ7K|í.$U)K|fHyü,‹#7

ø<jZíŠ?
 Wà, ªJL<í…ò…Qå$, ¥úk;Uà®M.°

&	íå$k°øMdKíA, }�œ1hí§�!‹
 w…íŠ?†uT

X7'jZíUà6�Þ, ~cJ-zp
 cP˙$ ÇêÎn‘v, Ê¤

bÔ,>á†‹£lÞ6�¿t Linux �…, ]í£RO‡Ê„V}›‰®

ƒ
 ÛÊ£ÊÇêÕåÕí�…, â~‚&


Ñ7jZzp, Bbz Truetypeíå�fH}Ñf$.$D unicodes

M.$
 à‹k4²5 Truetype å�fÑf$.$, ~Uà cwpt1.exe ¸

cwttf.exe4²,JÑ Unicode.$,~Uà cwpt1u.exe¸ cwttfu.exe
 ÇÕ,

/<t−5åñuJ ¯j$¨å, àMìt−í/<åñ
  ¯$52d

å�fÌ¶T4²


¦) Windowsí2då�f5(,ílâüìu UnicodeCf$.$


×J7k,Jå�fu2000�J‡|�í,@v·uf$.$
 Windowsí

2då�fuJ .ttfÑô.f±
 &à,rö2pñå�fŸ±Ñ avmmv.ttf


~lO�ø#TfHH,Wà c:\cwfont,øå�fµ`øM,Zpwq,Z±

Ñ 1.ttf,1øcP5 cwpt1#x˙$?j9òk°øfHHq
 rö2p

ñÑf$.$,]@Uà cwpt1˙$:
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c:\cwfont>cwpt1 n -n -l 0.05 -d 0.94

ÏW cwpt1 ˙$vª‹pø<²á, J°)œ754²!‹
 íl, .

ø²á “n” uNìhå�5±å
 4²AŠ5(, JkUà¤å�, NIÑ

\ctxfn
 cwTEX Í$TX20ÖM2dåñ,AW4²5åñ|ß.b¦ó°

í±å
 -øü/øzpªX²à5åñ±˚


åñ±˚5(, .ø²áÑ -n, [ýb4²| ?™Ä@ 5åñ
 F‚™

Äåñ,wõ¨Ö3Mqì
 .øuøŸWindows©ø_2då®]òü7

95%, .ùuéñå (åñNIÑ \ctxfns) 5bé^Ñ 16.7^, .úuqì

cwTEX5&Ååñ (åñNIÑ \ctxfne)Ñ£_åñí ^í86.4%
 (s

áqìD cwTEXŸ�5åñó°
 2dWindowsåñ¦_œÑj£, cwTEX

5™ÄåñœÑ&Å;.øáqìíñíué4²(52dåDŸVíåñ

�œ7íº¯


,ÞíWä2,.3_²áu -l 0.05, wñíué©ø_åíP0%T

¯ 5%
 |(ø_²áu -d 0.94, wñíuøc_2då×üòÑŸVí

94%
 ¤òüåñ5cT´âº¯å�qì (font definition) fH .fd 5ì

2
 ã¯J,®áqì,w,¯^‹à-:ŸWindows5åñøòü94%,®

]j²yòü95%,c_då†%,T¯75%
 ¥<²á¡bíñíuıd

§�5!‹1h,çÍUà6ªJAWþtwF¡bqì


9õ,,©øðåñt−F|�5åñ×ü.ø
 ÔWVz,Mìt−í

pñåªröt−íšÑ×ø<
 à‹5§�íd�ª?Uà.°t−5å

�,†|ßu4²vT_ç5|c,´†�Þ^‹.}Øß


˙$ÏW¬˙2, e¢q}|ÛóÉm7
 ÏWêA5(, c:\cwfont5

-}|Û4_fHH,},Ñ \afm, \tfm, \type1,£ \fd,©øfHHq®�

VÖfH,¥<fH.â},ZBTEX Í$5-
 JMiKTEXÑW,Ê \texmf\

fonts fHH-, ªvƒ \afm, \tfm, £ \type1f3_ŸfHH;®fHH5

-¢·� \cwtexäfHH
 cwpt1 ,ñFßÞ53_äfHHq5fH,.

â},Zpú@5 \cwtexäfHHq


|(, \fd fHHqF�5fH†Zp-�fHH:

c:\texmf\tex\latex\cwfont
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fHZcêA5(,~yh TEX5fH’eÍ$
 é_MiKTEX6~ÏW:

c:>initexmf -u

é_ fpTEX6,~ÏW:

c:>mktexlsr

|(,Bb´âTøá|ccT
 Jdå)4,ñÇó cwtex.map fH,

¤fH0k c:\texmf\dvips\cwtexq
 iewqñ,ªêÛ-�ì2:

m0 CWTEX-M0 <cwtex.enc <m0.pfb
m1 CWTEX-M1 <cwtex.enc <m1.pfb
...
m51 CWTEX-M51 <cwtex.enc <m51.pfb

.1WNIì2 cwTEXpñå m05·iå�VÄÑ m0.pfb,wñíuéã½

D�n˙$ªJvƒFÛ5å�f
 BbÛ˛“¨øhå�,±˚Ñ \ctxfn,

]âTéN5qì
 Ê cwtex.map fH�«œp-�NI:

n0 CWTEX-N0 "0.94 ExtendFont" <cwtex.enc <n0.pfb
n1 CWTEX-N1 "0.94 ExtendFont" <cwtex.enc <n1.pfb
...
n51 CWTEX-N51 "0.94 ExtendFont" <cwtex.enc <n51.pfb

w2, Dpñå.°íu, ©øW5qì2‹p7 "0.94 ExtendFont" wŠ

?uNý TEX Ê§�vøhåñòÑŸ×üí94%
 J 0.94 ZÑ×k 15

bå, †åñø[×
 ~·<, ¤T5 0.94 ú@J,ÏW cwpt1 ˙$vF

‹p5²á: -l 0.94
 J²á¡bZÑ 0.96,†©øqìWâú@ZÑ "0.

96 ExtendFont"


J,íWäzpàS4²rö2pñ, ¤øå�fÖ 13,503_2då


/<å�f†cÖ5,401_2då, WàÄÑ1#åñ
 ¤v,4²(cßÞ

22_å�fH
 Wà, Jåñ¦±Ñ p, † \type1 fHHqc� p0.pfb B

p21.pfb
 ¤v, cwtex.map fHqÉÛb22Wì2


J,F4²íu Windowsf$å�f
 Ju unicodeå�f,wô.f

±Ñ .ttc
 Wà,Mì Unicode2pñf±Ñ Mingliu.ttc
 4²v,løå
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�fµ`Ñ 1.ttc
 Jåñ¦±Ñ \ctxfnl,†ÏWNIà-:

c:\cwfont>cwpt1u nl -n -l 0.05 -d 0.94

Î7 cwpt1 ˙$5Õ, Bb6ªUà cwttf ˙$T4²
 4²5¥�¸

J,FHó°,OÏW˙$v, cwpt1.exeJ cwttf.exe �H
 JÑ unicode

å�f,† cwpt1u.exeJ cwttfu.exe �H
 øO7k, cwpt1ÏWvÛœÅ

vÈ,O¹”Nœ7


Çê¿tJ,sP˙$,I‘Ý˝vÈ
 O�Þ,2dåñ'Ö,Bbí

¿tª?E.êc,¡CUà6TXZª<c


17.1.2 ²àåñ±˚

cwTEX²à2dåñ5j¶˛ZÑ New Font Selection Scheme,0˚ÑNFSS


5ªJA cwTEX æÜ--yhPK
 J-5zp,cq5˛Uà NFSS Í$


4²2då�v, .âÑhåñ¦ø±å
 [18.1�| cwTEXÛ�5å

ñ,£ª²à5åñ±å
 [2J�|/åñ5NI, à \ctxfmC \ctxfru,

[ývåñ˛%æÊ
 ó¥í, ?˛.@[ýªXUà5åñ, Oå�fþ.

æÊ
 Wà,,øü/F“¨5åñ¹Ñ \ctxfn
 à‹Bb¦)4²ÄÑ1

#å�f,1ÏW-�NI4²,

c:\cwfont>cwpt1 pb -n -l 0.05 -d 0.94

¹ª“¨| \ctxfpbåñ


17.2 2då5§å

n_Þº2%_Uà52då×nÊú—ƒû—5È
 ñ‡_AÚ7Í$F

TXí©øP2då�,åb·u13,053å
 cPå}_àåDŸ_àås

¶},‡6Ö5,401å


cwTEXí!…2då� (pñxÄ.ñxõñx ÆñD"ˆñ)¨Å13,053

å, wìý¶}å�f·cÖ 6,844å
 Bb˚¤ 6,844åÑ cwTEX _àå


_àå}0k0-26_å�f2, ©øå�f|Öª0[ 256_å
 Jpñå

ÑW, m0å�fq52då*.44§B.255; m21å�fq*0§B238;w
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[ 17.1: cwTEXåñ±˚

åñ cwTEXNI

b \ctxfbl \ctxfb \ctxfbb \ctxfbu \ctxfbx
f \ctxfl \ctxff
k \ctxfkl \ctxfk \ctxfku \ctxfkx
l \ctxfl \ctxflb
m \ctxfml \ctxfm \ctxfmb \ctxfmu \ctxfmx
n
o
p
r \ctxfrl \ctxfr \ctxfrb \ctxfru \ctxfrx

ìå�f·u*0§B255
 cwTEX Í$5Ÿ_àå�6,209_,[0kå�f

27-515È
 w2, .27-50å�fîæ[256å,.51å�fí0-64æ[65

_Ÿ_àå; . 87-255†æ[nd]c±DÒc±
 J.lpndå, _à

åDŸ_àå¯lÑ13,053å


à‹5ídı2à7/ø_å.Ê,Hí¸ˇ5q, ÏW cwTEXv}|

Û†µm7
 ¤v, 5ídıEÍªJ)§, OuÊ§�í�Þ,våøA

Ñ˛ë
 ÿåª?�sM8$: .øMuvåªKpd�2, OÌ¶ãeC

�n
 ¥[ý¤å˘k cwTEXŸ_àå¸ˇ
 .ùM8”u©Ê2dÍ$-

·Ì¶Kp¤å,[ý¤åÑ13,503åJÕ


Ê.øM8”-,BbÉbY-ø/ízp¨ê2då,½æ¹ªj²


.ùM8”œ,�, Bb´âúFÿ52dåqì2dq{, 1é2dÍ$

ªJœp¤å
 MSDOS Í$-íOÙ2dC62d Windows Í$®�w

¨åíj¶
 ¤ø¶}~AW¡ÎóÉGwTÜ
 Ñ7é cwTEX?DTÜh

¨å,h¨å5q{.âÊ-�¸ˇq: FA40-FEFE, 8E40-A0FE£ 8140-8DFE;

7h¨å.â0[k.52-57å�f2
 &à,JFÿåÑpñ,†øÇá5

h¨å@æk m52å�fq


J.;Ê2dÍ$-6¨øú@hå,ø_Ycíj²Ÿ¶à-: *2d

Í$íŸ_àå2²Ïø_y˛.ª?àƒí2då
 KpvJ¤å�HB

bFb¨íhå
 ¨ßhå5(,ø¤å5q{ú@ƒ²à�Hå,, ¹ªã
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eC�n£üíd�
 ~c18.4/5zp


17.3 ¨hå

cwTEX Í$52dåu Type 1 ·iå�d.,ãeC�nvy%â ps2pk˙

$4Ñ·õå�f
 Uà6ªò¨·iå,6ªJ¨·õå;O‡6Ûb�_

çí¨å,ñ
 JÉuX7ÿø_å,òQ¨·õåuªœ0Àí


17.3.1 ¨·õå

ÊzpàS¨·õå5‡,Bblzp LATEXåñz÷d.
 .5ızp©ø

_2dåCLdåñ·�.°í[×Ib
 JHP 300dpi Ê¦n[œUà5

10ptpñåÑW,pñõ³2då�fÑ m0.pkƒ m26.pk,0kw±:

c:\localtexmf\fonts\pk\laserjet\public\cm\300dpi

fHH5-
 JÑ12ptpñ·õå�,0[5fHHÑ ...\cm\360dpi


¨å5‡,âlüìFÿ2då5õbÑS
 °ø_åJÿˇ10ptD12pt

õb,Bbâ¨s_å
 ¥5,Jÿˇíu12ptå,O¨ê5(0k.£üí

fHHq,!‹´uÌ¶Uà


¨·õå|0Àíj¶u‚à emTEXí pkedit˙$^ZÛ�íå$f


à‹b¨12pt5pñå,/cqh¨åb0k m52.pk f2,†.ø_¥�u

*Û�íå�fHµ` m52.pk f£ m52.tfm
 &à,_àå ?;@uJ ?®@

Ñ¶í
 O6�â«uŸÑ ?P@,JsõÑ¶í,¬ši†êró°
 â ?;@

å¨¤hå'ñq
 íl, Bbâv| ?;@ 5å�f
 Ê2dÍ$-Kp

test.ctx f, w2cÖø2då ?;@
 ÏW cwtex 4²5(, w±qßÞ

cinput.tex D test.tex sfH
 ‡65qñNýå�fÑ m22; (øfH

5qñNý ?;@ åPkå�f.59_åjP0


¨åí.ø¥uø \texmf\fonts\tfm\cwtex fHHq5 m22.tfm fH

µ`Ñ m52.tfm
 QO, Ê \localtexmf\fonts\...\360dpi fHHq, µ`

m22.pk ·õå�fÑ m52.pk


‚à pkedit¨hå,NIÑ:
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c:\localtexmf\ ...\360dpi>pkedit m52.pk

ªp¨ååÞ5(, íl²ÏFb^ZC¨håíå{
 |0Àíj¶uO

C œ,yO A œ
 åœ CH[ character,åœ AH[k^ZÊ Aå{P052

då$
 OÎ ASCIIå{5)�,å‚ A5å{P0Ñ65
 ÄF¨hå0k

.59å{P0,†âå‚ Aå{O6Ÿ PgDn œ, ¹ªªƒå{P0
 (éýÂ

í˝,i�å{P05™ý
)

Çá^Z,~O E œ (H[ edit)
 ¨åC^Zíj¶'0À,ÊÁ™P0

O Ins œ,†‹ø.õ,O Del œ† Î.õ
 à‹5_�Ë3,˝iOœ5

Š?Ñ‹õ, ¬iOœÑÎõ
 5}êÛÁ™É?Ê/ø¸ˇqZc, ¤ø

¸ˇ9õ,ÿäìåñí×ü
¨êåC^ZêH(,~O [Enter] œ×Ç


BbªJà [PgDn]C [PgUp]ªƒÇø_å{P0^ZC¨å
 |(, O X

œlæ1×Ç
 Uàh¨åíj¶,~c18.4/


17.3.2 ¨·iå

à‹�_çíå�ql,ñ, à Fontographer,†ª5?¨ Type 1 ·iå


¨ßø·iå�5(, ªâ#x˙$ßÞLªz÷5·õå�f
 Uà,œ

ÑjZ
 ¨åv@·<h¨å5×üâDŸ�åñóç
 Ä¤, Ü;íj¶

uJÛ�å�fÑ!�Çá¨å
 w2�/,~c®,ñ5UàGw


¨êå5(, å�,ñªJßÞ Type 1 å�fH,w2¨Ö®$5å�

d.fH
 cqå�f±Ñ m52,BbcGæ m52.pfbD m52.afmsfH,w

ìªtÎ
 Uà afm2tfm˙$â m52.afmßÞ m52.tfm, ¹×ŠµA
 |(,

~ø TEXå�d.f m52.tfm Zp \texmf\fonts\tfm\cwtex fHH; Type

1 ·iå�f m52.pfbZp \texmf\fonts\type1\cwtex fHH; Type 1å�

d.f m52.afm†Zp \texmf\fonts\afm\cwtex fHH


17.4 Uàhå

kUàh¨å,Bb.âlO�øåjúÎfH cwfont.usr
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