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porate them easily. The fonts are intended to have the same spirit as those used in earlier
editions of The Art of Computer Programming, but each character has been redesigned and
defined in the METAFONT idiom. It is hoped that some readers will be inspired to make
similar definitions of other important families of fonts. The bulk of this report consists
of about 400 short METAFONT programs for the various symbols needed, and as such it is
pretty boring, but there are some nice illustrations.
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# This report gives machine-independent definitions of all the styles of type planned for use
e in future edilions of The Art of Computer Programming. Its main purpose is to provide a
oy detailed example of a complete family of font definitions using METAFONT, so that people
;}; who want new symbols for their own books and papers will understand how to incorporate
Jf them casily. The fonts are intecnded to have the same spirit as those used in caclier editions
) ‘;? of The Art of Computer Programming, but each character has been redesigned and defined
145 in the M:TAFONT idiom. It is hoped that some readers will be inspired to make similar q
Nt defintions of other important families of fonts. The bulk of this report consists of about 400
x‘? short METAFONT programs for the various symbols necded, and as such it is prelty boring,
t but there are some nice illustrations.

[, seems appropriate to give the name “Computer Modern” {o this family of foats,
hecause of their assoriations with computers and because of the fact that the analogous
Monotype fonts are called “Modern 8A”. Monotype Modern 8A served for many years as
a de facto standard for high quality typesetting of mathematics, since these fonts had the
most complete collection of characters and special symbols in all the necessary sizes. But the
typesetting of technical material has low priority in the printing industry; so the Modern
fonts had still not been adapted to photo-optical or photo-digital Lypesetting equipment by ‘
1977, when Volume 2 of The Art of Computer Programming (second cdition) was due to
appear. Meanwhile the hot-lead Monotype equipment was rapidly becoming extinct and
prohibitivcly expensive, so there was no good way to print the second edition in the style
of the first.
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A preliminary version of Computer Modern was designed by the author in the fall of
1977 and the spring of 1978, using a prototype version of METAFONT. This prototype system
included subroutines for drawing curves with pens and erasers, but it did not have METRA-
FONT’s declarative language; all characters were drawn by means of subroutine calls written
in SAIL code. During this time Robert Filman suggested that it would be much better to
have a language that could be interpreted, so that simple changes to a font definition would
not require recompiling a large program. During the summer of 1978, the author therefore
used the experience gained while defining all the characters in proto-METAFONT to design a
new language embodying the operations that had turned out to be necessary and desirable.
METAFONT itsell was programmed during the first part of 1979, and all of the Computer
Modern character definitions were revised and rewritten in the new language during late
1979. The resulting programs appear in this report.

The design of Computer Modern is nearly complete, but some improvements will doubt-
less be made. In fact, onc of the goais of this report is to circulate the preliminary definitions
in order to oblain critical comments before it is too late to make changes easily. The need to
spread this information quickly explains the somewhat paradoxical fact that 1978 Computer
Modern fonts have been used to typeset this report, even though it describes the 1979
Computer Modern characters. With luck, the 1978 version of Computer Modern fonts will
disappear from the faces of the carth by the spring of 1980, when they will be replaced by
the final forin of the designs appearing here. The author hopes (o produce a properly Lypeset
book deseribing METAFONT and Computer Modern when & “steady state” is achieved.

Since Lhe pablicaiion of the METAFONT wanual, the language has changed in one
respect (incarporated into the programs here): The height of Ipens and rpens is now specified
independently by Ipenht and rpenhit statements. Formerly the hpenht statement was used
for all three heights, but this turned out to be an unnecessary restriction.

Appendix F of the METAFONT manual was written when only two of the Computer
Modern letters had been defined ~-namely, the “A” and the “B” used as examples in that ap-
pendix. The introduction to the present report is essentially a revised version of Appendix E,
incorporating several dozen improvements and correcting some embarrassing errors.

--D.E.K., January 1980
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INDEX

For each character code number, this index lists all pages that define a character having that code. An

7 entry like “romext” means that the code is not defined for the roman font in this report, but it could be
defined as a nonstandard character in the romext extension font.
*000: 27,201,273. *100: 135,141,193,233,273.
*001: 27,201,275. °101: 39,251,275.
*002: 29,201,217 °102: 39,253,273,
°003: 29,203,279. *103: 41,253,277
‘004: 31,203,281. *104: 41,253,mexext.
‘005: 31,203,281. “105: 43,255,mexext.
*008: 33,203,283. *108: 45,255,295.
*007: 35,205,283. ‘107: 47,255,297. i
*010: 35,205,285. *110: 49,257,297. ;
*0il: 37,205,287. “111: 49,257,297, {
J ‘012: 37 205,289. ‘112: 49,257,297, :
: ‘013: 105 175 197,205,291, ’113: 51,259,299. : 1
; ‘01 4: 105 175,197 205,291. 114: 51,259,299, ‘
i ‘015: 119,177,207,291. *115: 53,259,299. 1
' *016: 119 177 207, 1293 °116: 53,261,299, |
017: 119 177.207 mexext(313) *117: 55,261,299, 1
*020: 119 177,207,273. 120: 55,261,301. i
‘021: 119,179,207,275. *121: 57,2063,303. 1
°022: 121,179,209,273. ’122: 59,263,305.
i ‘023: 121,179,209,275. °123: 61,263,305. }
! *024: 121,179,209,277. 124: 03,285,307.
°025: 121,137,179,209,279. 125: 63,265,3017.
*026: 121,137,181,209,281. °128: 65,265,309. ' |
. ‘027: 123,181,211,281. °127: 65,287,309, . i :
b *030; 123,181,211,283. 130: 87,267,301 . ‘
3 ‘031: 123,139,183,211,283. *131: 67,267,303,
*032: 123,439,183,211,285. 132: 69,269,305,
*033: 105,183,199,211,287. ©133: 117,233,305. ;
X °034: 107,133,199,211,289. . *134: 135,143, tmext,235,307.
b *035: 109,183,199,213,291. °135: 117,235,307.
i *036: 125 185 213,293. *136; 135,143,1tmext,235,309,
‘037: 127 185 213 mexext(3l3) °137: 137 143 {tmext, '935.309.
‘ 040: 133 139 189,213,273, 140: 117 235 mexext(3192
; *041: 109 215 275. ‘141: 69, 149 237 mexext(319).
, ‘042: 133,139,189,215,277. ‘142: 71, 149, 237,mexext. 319). . {
‘043: romext,ittext,139,189,215,279. “143: 71,151,237,mexext.
*044: romext.ittext,141,191,217,281. ‘144: 73 151, 237 mexext(315).
*045: 129,191,217,283. ’145: 73,151,237,mexext 319).
, ‘0486: 93,165,217,283. *148: 73,151,237,mexext(317).
: °047: 111,217,283, °147: 75,153,239, mexext{319). ;
= ‘050: 111,219,285, *150; 77 153,239,mexext. '
o ‘051: 111,219,287, ‘151: 77 153 239 mexext. ' ;
‘052: 113,219,291, ‘152: 77,153,239,mexexb. i q
‘ ‘053: 113,221,291 °153: 79,155,239,mexext. §
‘. . “054: 113,221,293, ‘154: 79,155,239,mexext.
' ‘055: 135,141,191,223,mexext. °155; 79,155,239,mexext.
1 ‘056: 115,223,mexext(315). ’156: 81,155,symext,mexext,
i *057: 115,223,mexext(317). *157: 81,157,symext,mexext.
i *060: 93,165,225,273. °180: 81,157,241,311.
i § ‘081: 95,167,225,275., *161: 83,157,241,311.
3 *082: 95,167,225,277. ’182: 85,159,241,311.
R} 063: 97,167,225,279. °163: 85,159,243,311.
b *084: 97,169,227,2717. ’1684: 87,159,243,313.
. ;‘ ‘0B5: 99,169,227,279. 165; 87,161,243,313,
; 066: 99,169,227,279. *166; 89,161,243,313.
‘087: 101 l71,symexf. 281. ‘167: 89,181 symext,mexoxt..
] °070: 101,171,227,285. °170: 91,163,245,293. .
. % ' 071 103 173 221, 1280, ‘171 91 163 245 293.
. g ‘072: 115 227 285 ‘172: 91,163,245,295.
‘073: 115,229,289. °173: 129,143,185,193,245,295,
‘074: 115,231,287. ‘174: 131, 143 185 103,247,205,
*075: 117,233,289, ‘175: 131 145 187 195 247, 295
L 74 °076: 117,233,287, °176: 131, 145 187 195 249,mexnxt 321). . -
‘077: 103,173,symext,mexext, ‘177 133 145, 187 197,249,mexext(323). 0
406




