
Mbbxxx series

Informations
Author: Anthony Phan

Last version: November 24, 2002

The Mbboard series are quite good quality fonts primarily intended to be used
as blackboard bold fonts in mathematical texts typesetted in TEX with Computer
Modern as main fonts’ set. Their design comes from printed mathematical books
and articles, and, thus, from some commercial fonts. One of the main contribution of
the mbboard-series lies in its completeness as one could se further on, completeness
due to their author’s work only.

These fonts have been designed in such a way that they can be used as text fonts,
even if such texts would be hardly readable. This also means that even if they are
mostly intended to be used in mathematical formulae, they are not “mathematical
fonts” as understood in the MetaFont experts’ community. I believe that it doesn’t
matter to much since these are upright fonts (in some cases, one would have to insert
some negative thin space in subscrits).

The current distribution of these fonts and TEX’s packages is the mbboard0.4
which appears to be quite good and stable. The two supported subseries are mbbXX
and mbbxXX where XX is the point size. Other subseries should be seen as oddities
and, then, unsupported. The author also claims no responsability in translations of
these fonts into other formats (type 1, etc.).

Progress

Mbboard0.0, january 2000. Space and time initial distribution. If most glyphs
look correct, kerning properties are to be checked. The dagesh marking is to be
changed.

Mbboard0.1, april 2000. There have been changes in ligtables and designs:
• There is no more automatic c–t nor s–t ligature in the basic encoding. The

corresponding glyphs have to be accessed directly with \ctlig or \stlig in text
mode.

• There is now a dagesh sign such that this sign plus a Hebrew letter give the
Hebrew letter with dagesh by ligaturing system. Otherwise, it does nothing. Its
location on mbb’s encoding is the former shereq sign’s location. This last glyph
has been removed from the basic encoding.

• Some vertical overshots have been corrected.
• The Roman shaped ‘a’ and ‘3’ have been slightly modified.
• Dorian pi has been rewritten.
• Kerning properties are still to be checked.

Mbboard0.2, december 2000. Just code-check before the first “expected to be
stable”-distribution.

Mbboard0.3, june 2001. Input files’ names have been changed in order to avoid
conflicts with other source files—such as the bbold’s ones (Alan Jeffrey’s fonts).

Roundish bowls are experimented. It will lead to a simpler code: there will be
less explicit intersection control sequences.
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Mbboard0.4, october 2001. Some control sequences’ names or variables’ names
have been changed. Roundish bowls have been (not fully) implemented. Some
important changes have been done:
• The width of ‘lambda’ is now equal to the width of ‘A’. (so that metrics have

changed!)
• Percent sign and related ones have been corrected. (someone could have told me

of that error!)
• The letter ‘e’ and related ones have been sharpen; ‘xi’, ‘zeta’ have been slightly

changed. . . and so on.
• 17pt size has been introduced.
• A whole bold extended font has been created.
• Kerning properties are still to be checked.

Mbboard0.5, october 2001. The main change is my trial to get rid of every
square end control sequence. But it alters design quite deeply. So design itself is
at least slightly changed. Some metrics have changed too just because I could not
remember why I’ve made some odd choices. All those changes can not be reported
without making a comparison between this version and the former one.
• The width of ‘cedilla’ has changed, it’s now very thin just as ‘ogonek’. (So that

metrics have changed!)
• Kerning properties are still to be checked.

Miscellaneous symbols

� \Bbbk (ord),

Some delimiters

� \bbvert (rel), � \bbslash (ord), � \bbbackslash (ord), � \bblbrack (open), �
\bbrbrack (close), � \bblbrace (open), � \bbrbrace (close), � \bblangle (open),
	 \bbrangle (close),

Greek lowercase


 \bbalpha (ord), � \bbbeta (ord), � \bbgamma (ord),  \bbdelta (ord), � \bbep-
silon (ord), � \bbzeta (ord), � \bbeta (ord), � \bbtheta (ord), � \bbiota (ord),
� \bbkappa (ord), � \bblambda (ord), � \bbmu (ord), � \bbnu (ord), � \bbxi (ord),
� \bbomicron (ord), � \bbpi (ord), � \bbrho (ord), � \bbsigma (ord), � \bb-
tau (ord), � \bbupsilon (ord), � \bbphi (ord), � \bbchi (ord),  \bbpsi (ord),
! \bbomega (ord), " \bbvarepsilon (ord), # \bbvartheta (ord), $ \bbvarkappa
(ord), % \bbvarpi (ord), & \bbvarrho (ord), ' \bbvarsigma (ord), ( \bbvarphi
(ord),

Greek uppercase

) \bbAlpha (ord), * \bbBeta (ord), + \bbGamma (ord), , \bbDelta (ord), - \bbEp-
silon (ord), . \bbZeta (ord), / \bbEta (ord), 0 \bbTheta (ord), 1 \bbIota (ord),
2 \bbKappa (ord), 3 \bbLambda (ord), 4 \bbMu (ord), 5 \bbNu (ord), 6 \bbXi
(ord), Ǳ \bbOmicron (ord), 8 \bbPi (ord), 9 \bbRho (ord), : \bbSigma (ord), ;
\bbTau (ord), < \bbUpsilon (ord), = \bbPhi (ord), > \bbChi (ord), ? \bbPsi
(ord), @ \bbOmega (ord),
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Greek like symbols

A \bbdigamma (ord), B \bbnabla (ord), C \bbcoprod (ord), D \bbmho (ord), E
\bbslashSigma (ord), F \bbslashnabla (ord), G \bbslashlambda (ord),

Hebrew

H \bbaleph (ord), I \bbbeth (ord), J \bbgimmel (ord), K \bbdalet (ord), L \bbhe
(ord), M \bbvav (ord), N \bbzayin (ord), O \bbhet (ord), P \bbtet (ord), Q \bbyod
(ord), R \bbfinalkaf (ord), S \bbkaf (ord), T \bblamed (ord), U \bbfinalmem
(ord), V \bbmem (ord), W \bbfinalnun (ord), X \bbnun (ord), Y \bbsamekh (ord),
Z \bbayin (ord), [ \bbfinalpe (ord), \ \bbpe (ord), ] \bbfinaltzadik (ord),
^ \bbtzadik (ord), _ \bbqof (ord), ` \bbresh (ord), a \bbshin (ord), b \bbtav
(ord), c \bbdagesh (ord),

Currency signs

d \bbdollar (ord), e \bbeuro (ord), f \bbpound (ord), g \bbcent (ord), h \bbyen
(ord),

Different sizes

mbb17. — ���������	
��������������

������ !"#$%&'()*+,-./0123 456789:;<=

> ?@ABCDEFGH I J KL MN

mbbx17. — ���������	
�����������

��� ������ !"#$%&'()*+,-./0123 45

6789:;<= > ?@ABCDEFGH I J KL MN

mbb12. — ���������	
�������������� ������ !"#$%&

'()*+,-./0123 456789:;<= > ?@ABCDEFGH I J KL MN

mbbx12. — ���������	
�������������� �����

� !"#$%&'()*+,-./0123 456789:;<= > ?@ABCDEFGH

I J KL MN

mbb10. — ijklmnopqrstuvwxyz{|}~���� ����������������������

���� ���� ¡¢£¤¥ ¦ §¨©ª«¬®¯° d ± ²³ ��

mbbx10. — ���������	
�������������� ������ !"#$%&

'()*+,-./0123 456789:;<= > ?@ABCDEFGH I J KL MN
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mbb9. — ���������	
�������������� ������ !"#$%&'()*+,-./0123

456789:;<= > ?@ABCDEFGH I J KL MN

mbbx9. — ���������	
�������������� ������ !"#$%&'()*+

,-./0123 456789:;<= > ?@ABCDEFGH I J KL MN

mbb8. — ���������	
�������������� ������ !"#$%&'()*+,-./0123 4567

89:;<= > ?@ABCDEFGH I J KL MN

mbbx8. — ���������	
�������������� ������ !"#$%&'()*+,-./0

123 456789:;<= > ?@ABCDEFGH I J KL MN

mbb7. — ���������	
�������������� ������ !"#$%&'()*+,-./0123 456789

:;<= > ?@ABCDEFGH I J KL MN

mbbx7. — ���������	
�������������� ������ !"#$%&'()*+,-./0123

456789:;<= > ?@ABCDEFGH I J KL MN

mbb6. — ���������	
�������������� ������ !"#$%&'()*+,-./0123 456789:;<= >

?@ABCDEFGH I J KL MN

mbbx6. — ���������	
�������������� ������ !"#$%&'()*+,-./0123 4567

89:;<= > ?@ABCDEFGH I J KL MN

mbb5. — ���������	
�������������� ������ !"#$%&'()*+,-./0123 456789:;<= > ?@ABCD

EFGH I J KL MN

mbbx5. — ���������	
�������������� ������ !"#$%&'()*+,-./0123 456789:;<

= > ?@ABCDEFGH I J KL MN

mbb10/cmr10

´Γ µ∆ ¶Θ ·Λ ¸Ξ ¹Π ºΣ »Υ ¼Φ ½Ψ ¾Ω ¿ff Àfi Áfl Æffi Âffl Ãı Ä Å` Ç´ Èˇ É˘ Ê¯ Ë˚
Ì¸ ¢ß �æ  œ ¡ø �Æ �Œ �Ø Í� Î! Ï” ¥# d$ Ð% ±& Ñ’ ²( ³) Ò* £+ Ó, Ô- Õ. �/ °0
§1 ¨2 ©3 ª4 «5 ¬6 7 ®8 ¯9 Ö: ×; Ø¡ ¤= Ù¿ Ú? ¦@ iA jB kC lD mE nF oG pH
qI rJ sK tL uM vN wO xP yQ zR |S {T }U ~V �W �X �Y �Z �[ �“ �] Ûˆ
Ü˙ Ý‘ �a �b �c �d �e �f �g �h �i �j �k �l �m �n �o �p �q �r �s �t �u �v �w �x �y �z
Þ– ß— à˝ á˜ â¨ ã ) * + , - . / 0 1 2 3 4 5 6 Ǳ 8 9 : ; < = > ? @ A B
C D E F G ä 
 � �  � � � � � � � � � � � � � � � � � �  ! " # $ % & ' ( H I
J K L M N O P Q R S T U V W X Y Z [ \ ] ^ _ ` a b � � � � 	 å æ ç è é ê ë
ì í î ï ð ñ ò ó ô õ ö ÷ ø ù ú û ü ý þ ÿ e f g h c

mbb10/cmbx10

´Γ µ∆ ¶Θ ·Λ ¸Ξ ¹Π ºΣ »Υ ¼Φ ½Ψ ¾Ω ¿ff Àfi Áfl Æffi Âffl Ãı Ä Å` Ç´ Èˇ É˘ Ê¯
Ë˚ Ì¸ ¢ß �æ  œ ¡ø �Æ �Œ �Ø Í� Î! Ï” ¥# d$ Ð% ±& Ñ’ ²( ³) Ò* £+ Ó, Ô-
Õ. �/ °0 §1 ¨2 ©3 ª4 «5 ¬6 7 ®8 ¯9 Ö: ×; Ø¡ ¤= Ù¿ Ú? ¦@ iA jB kC lD mE
nF oG pH qI rJ sK tL uM vN wO xP yQ zR |S {T }U ~V �W �X
�Y �Z �[ �“ �] Ûˆ Ü˙ Ý‘ �a �b �c �d �e �f �g �h �i �j �k �l �m �n �o �p �q �r �s
�t �u �v �w �x �y �z Þ– ß— à˝ á˜ â¨ ã ) * + , - . / 0 1 2 3 4 5 6 Ǳ 8
9 : ; < = > ? @ A B C D E F G ä 
 � �  � � � � � � � � � � � � � � � � � �
 ! " # $ % & ' ( H I J K L M N O P Q R S T U V W X Y Z [ \ ] ^ _ ` a b
� � � � 	 å æ ç è é ê ë ì í î ï ð ñ ò ó ô õ ö ÷ ø ù ú û ü ý þ ÿ e f g h c
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mbb10/mbbx10

´O µP ¶Q ·R ¸S ¹T ºU »V ¼W ½X ¾Y ¿Z À[ Á\ ÆÆ Â] Ã^ Ä_ Å` Ça Èb Éc Êd
Ëe Ìf ¢: �7  8 ¡9 �4 �5 �6 Íg Îh Ïi ¥= dI Ðj ±J Ñk ²K ³L Òl £;
Óm Ôn Õo �p °H §? ¨@ ©A ªB «C ¬D E ®F ¯G Öq ×r Øs ¤< Ùt Úu ¦> i� j�
k� l� m� n� o� p� q� r	 s
 t� u� v w� x� y� z� |� {� }� ~�
�� �� �� �� �M �v �N Ûw Üx Ýy �� �� �� �� �� �� � �! �" �# �$ �% �& �'
�( �) �* �+ �, �- �. �/ �0 �1 �2 �3 Þz ß{ à| á} â~ ã� )� *� +� ,�
-� .� /� 0� 1� 2� 3� 4� 5� 6� ǱǱ 8� 9� :� ;� <� =� >� ?�
@� A� B� C� D� E� F� G� ä� 
  �¡ �¢ £ �¤ �¥ �¦ �§ �¨ �© �ª �« �¬
� �® �¯ �° �± �² �³ �´ �µ  ¶ !· "¸ #¹ $º %» &¼ '½ (¾ H¿ IÀ JÁ KÂ
LÃ MÄ NÅ OÇ PÈ QÉ RÊ SË TÌ UÍ VÎ WÏ XÐ YÑ ZÒ [Ó \Ô ]Õ ^Ö _×
`Ø aÙ bÚ �Û �Ü �Ý �Þ 	ß åà æá çâ èã éä êå ëæ ìç íè îé ïê ðë ñì
òí óî ôï õð öñ ÷ò øó ùô úõ ûö ü÷ ýø þù ÿú eû fü gý hþ cÿ

mbb10/cmss10

´Γ µ∆ ¶Θ ·Λ ¸Ξ ¹Π ºΣ »Υ ¼Φ ½Ψ ¾Ω ¿ff Àfi Áfl Æffi Âffl Ãı Ä Å` Ç´ Èˇ É˘ Ê¯ Ë˚
Ì¸ ¢ß �æ  œ ¡ø �Æ �Œ �Ø Í� Î! Ï” ¥# d$ Ð% ±& Ñ’ ²( ³) Ò* £+ Ó, Ô- Õ. �/ °0
§1 ¨2 ©3 ª4 «5 ¬6 7 ®8 ¯9 Ö: ×; Ø¡ ¤= Ù¿ Ú? ¦@ iA jB kC lD mE nF oG pH qI
rJ sK tL uM vN wO xP yQ zR |S {T }U ~V �W �X �Y �Z �[ �“ �] Ûˆ Ü˙
Ý‘ �a �b �c �d �e �f �g �h �i �j �k �l �m �n �o �p �q �r �s �t �u �v �w �x �y �z Þ–
ß— à˝ á˜ â¨ ã ) * + , - . / 0 1 2 3 4 5 6 Ǳ 8 9 : ; < = > ? @ A B C
D E F G ä 
 � �  � � � � � � � � � � � � � � � � � �  ! " # $ % & ' ( H I J
K L M N O P Q R S T U V W X Y Z [ \ ] ^ _ ` a b � � � � 	 å æ ç è é ê ë ì
í î ï ð ñ ò ó ô õ ö ÷ ø ù ú û ü ý þ ÿ e f g h c

mbb10/msbm10

iA65 jB66 kC67 lD68 mE69 nF70 oG71 pH72 qI73 rJ74 sK75 tL76 uM77 vN78 wO79

xP80 yQ81 zR82 |S83 {T84 }U85 ~V86 �W87 �X88 �Y89 �Z90

msbm10/ptmr

AA65 BB66 CC67 DD68 EE69 FF70 GG71 HH72 II73 JJ74 KK75 LL76 MM77 NN78 OO79

PP80 QQ81 RR82 SS83 TT84 UU85 VV86 WW87 XX88 YY89 ZZ90

Greek letters


α �β �γ δ �ε �ζ �η �θ �ι �κ �λ �µ �ν �ξ �o �π �ρ �σ �τ �υ �φ �χ  ψ !ω
"ε #ϑ 'ς $%� &� 'ς (ϕ
)A *B +Γ ,∆ -E .Z /H 0Θ 1I 2K 3Λ 4M 5N 6Ξ ǱO 8Π 9P :Σ ;T <Υ

=Φ >X ?Ψ @Ω

Accents

ËiË�zÌÉzÊzzÕ ÜzâzÅzÇzÛzÈzázàz Ì�É�Ê��Õ Ü�â�Å�Ç�Û�È�á�à� Ì�É�Ê��Õ Ü�â�Å�Ç�Û�È�á�à� Ì�É�Ê��Õ Ü�â�Å�Ç�Û�È�á�à� Ì�

Å̊aŖR̆R̄R. ṘR̈R̀ŔR̂ŘR̃R̋ a̧ăāa. ȧäàáâǎãa̋ o̧ŏōo. ȯöòóôǒõő ȩĕēe. ėëèéêěẽe̋ ç
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Other basic control sequences

The most important control sequence is \mathbb which has one argument and is
similar to the classical one. There is also \mbb which changes current font in text or
math mode to blackboard. Those two control sequences are available in plainTEX
and LaTEX. About text, usual TEX’s control sequences or ligaturing mechanisms
apply. The c–t and s–t ligatures can be used via \ctlig and \stlig in text mode
only, but switching to another font may produce oddities. French double quotes are
obtained by ‘<<’ and ‘>>’. But french single quotes cannot be obtained by ‘<’ nor
‘>’, they have to be reached by their charcode.
¶ {��� ��� ��� �����¾ z���� �� ���� ���Õ Õ Õ·

The \bbdagesh construction

One of the most current diacritic marks in Hebrew is dagesh. If Hebrew is quite
rarely used in mathematical composition, to our knowledge it appeared one time in
a logic book with Hebrew letters from aleph to gimmel with, or not, dagesh mark.
The fact that this mark cannot be applied by simply putting aside lead pieces lead
us to design particuliar characters for those cases. The big question was how to
switch from normal characters to marked ones. The last solution is to use ligaturing
properties to make a dagesh mark meeting a Hebrew character becoming a dagesh
marked Hebrew character. This means that a dagesh sign had to be designed, and
that it had to have a nice behavior with other characters. By now, we don’t know
if the solution that we retain could be considered as a canonical one. It’s just the
one that is built-in the current version of our fonts. Look at samples below:

åæçèczc}cw

Mbb, the regular blackboard serie

The following font is actually the only one that is fully supported. This essentially
means that evolution of metrical properties will be based on them. Other series could
get some improvement as this one may do (I hope so), but that’s not certain. . .

mbb10 0́ 1́ 2́ 3́ 4́ 5́ 6́ 7́

0́0x ´ µ ¶ · ¸ ¹ º »
˝0x

0́1x ¼ ½ ¾ ¿ À Á Æ Â

0́2x Ã Ä Å Ç È É Ê Ë
˝1x

0́3x Ì ¢ �   ¡ � � �

0́4x Í Î Ï ¥ d Ð ± Ñ
˝2x

0́5x ² ³ Ò £ Ó Ô Õ �

0́6x ° § ¨ © ª « ¬ 
˝3x

0́7x ® ¯ Ö × Ø ¤ Ù Ú

1́0x ¦ i j k l m n o
˝4x

1́1x p q r s t u v w

1́2x x y z | { } ~ �
˝5x

1́3x � � � � � � Û Ü
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1́4x Ý � � � � � � �
˝6x

1́5x � � � � � � � �

1́6x � � � � � � � �
˝7x

1́7x � � � Þ ß à á â

2́0x ã ) * + , - . /
˝8x

2́1x 0 1 2 3 4 5 6 Ǳ

2́2x 8 9 : ; < = > ?
˝9x

2́3x @ A B C D E F G

2́4x ä 
 � �  � � �
˝Ax

2́5x � � � � � � � �

2́6x � � � � � � �  
˝Bx

2́7x ! " # $ % & ' (

3́0x H I J K L M N O
˝Cx

3́1x P Q R S T U V W

3́2x X Y Z [ \ ] ^ _
˝Dx

3́3x ` a b � � � � 	

3́4x å æ ç è é ê ë ì
˝Ex

3́5x í î ï ð ñ ò ó ô

3́6x õ ö ÷ ø ù ú û ü
˝Fx

3́7x ý þ ÿ e f g h c

˝8 ˝9 ˝A ˝B ˝C ˝D ˝E ˝F

w� v������� §ªÓ §®®«Ó |������ ± u��Õ t����� |������� ������ �������� ��
����� |�� n�������� ������� ��� ¨ª ��������� ��� ��� ��� ���� ������ ��
��� À��� �������� �� {�� t����� |������� r����� }���������Õ {��� ������
�� ��� ����� ��� n������� o���� �� ��� }���������Ó ����� ���� ��� ��������
����� ���� ������Õ {��� ��������ß���� ������� ����������Ó ����������� ����Ó
��� ����� �������ß������� �� ��� }���������Ñ� �������Õ q� ����Ó ��������
�������� �� ���������� ���� ��� ���������� �� ��� }��������� ��� ¸�� �������
�������� ��� �������� ������� ��� ������ ���������� �� ����× ��� �� ������� ���
������� ������� �� ���������� �� ��Á����� �� ������ �� �������� ��� ������������Ó
�������� ��� ��������� �� ������� ��������� �� ���Ó ��� ����������� ���� ���
��������� ��� ��� ����� ���������� �� ���������� �� ������� ���� ��� �����������
������ �� ��� �� ����Ó �������Ó ��� ��� ������� �� ���������Õ¹ ¼j�� ����Ñ� s����Ñ�
|����¢ ��� ����Ñ� ������ ����� ��âÃ�� ���ÔÅ�Ô��� ��� ������� �� ���Ñ� �Æ����
�Û��� �� Á�¿� ���ÂÇ��Ú ²»{pm li�ml jzw�v nw� y}qkst� oi~m §¨©ª«Þ
¬®¯° r}ux|Î³
Ëi����Ë� j������� k����� l���� Çm���� n���Ì����� o������ pÇ��Å��� q��� r����� sÊ����
Ít��Ü�� u��ÇÃ� và���Í�ÉÃ� ������ x������ y�Û����� z������ |����� {á�ÇÄ� }�È����
~����� ����� ��������� ��¡��� �â������

Mbbx, the regular blackboard bold extended serie
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mbbx10 0́ 1́ 2́ 3́ 4́ 5́ 6́ 7́

0́0x O P Q R S T U V
˝0x

0́1x W X Y Z [ \ Æ ]

0́2x ^ _ ` a b c d e
˝1x

0́3x f : 7 8 9 4 5 6

0́4x g h i = I j J k
˝2x

0́5x K L l ; m n o p

0́6x H ? @ A B C D E
˝3x

0́7x F G q r s < t u

1́0x > � � � � � � �
˝4x

1́1x � � 	 
 � �  �

1́2x � � � � � � � �
˝5x

1́3x � � � M v N w x

1́4x y � � � � � �  
˝6x

1́5x ! " # $ % & ' (

1́6x ) * + , - . / 0
˝7x

1́7x 1 2 3 z { | } ~

2́0x � � � � � � � �
˝8x

2́1x � � � � � � � Ǳ

2́2x � � � � � � � �
˝9x

2́3x � � � � � � � �

2́4x �   ¡ ¢ £ ¤ ¥ ¦
˝Ax

2́5x § ¨ © ª « ¬  ®

2́6x ¯ ° ± ² ³ ´ µ ¶
˝Bx

2́7x · ¸ ¹ º » ¼ ½ ¾

3́0x ¿ À Á Â Ã Ä Å Ç
˝Cx

3́1x È É Ê Ë Ì Í Î Ï

3́2x Ð Ñ Ò Ó Ô Õ Ö ×
˝Dx

3́3x Ø Ù Ú Û Ü Ý Þ ß

3́4x à á â ã ä å æ ç
˝Ex

3́5x è é ê ë ì í î ï

3́6x ð ñ ò ó ô õ ö ÷
˝Fx

3́7x ø ù ú û ü ý þ ÿ

˝8 ˝9 ˝A ˝B ˝C ˝D ˝E ˝F

�' (/�&��+ ?Bm ?FFCm ��'�-(+ J �+,o ��%�'� �-�'�(+� ��%%�� -(n
 �-!�+ �- -!�"+ ��' �+�'�",�( &�',"(' -!� @B )+(&"'�'- &�' 0!(
!�� ���' �!(,�' �, -!� [+,- -+.,-��, (� �!� ��%�'� �-�'�(+� 	.n
'"(+ �'"/�+,"-2o �!�2 !�'��� -( -!� �(�+� -!� �(.'�"' �+�'- (�
-!� �'"/�+,"-2m 0!"�! -!�2 !�� �1��.-�� -!+�� ��2, ���(+�o �!",
�(�.&�'-{0"-! /�+"(., �&�'�&�'-,m %� ",%�-"/� ��-,m �'� �(.+-
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���+��,{+�&�"', �, -!� �'"/�+,"-2k, �!�+-�+o �' �(%�m ,0��)"' %�'n
 .� � "- ,-").%�-�, -!�- -!� (�#��-"/�, (� -!� �'"/�+,"-2 �+� S-( *.�%n
"�2 ,-.��'-, �(+ )�+,('�% ,.���,, �'� �"+��- .,��.%'�,, "' %"��r �'� -(
)+(&(-� -!� ).�%"�$ 0�%��+� �2 �1�+�","' �' "'\.�'�� "' ��!�%� (�
!.&�'"-2 �'� �"/"%"3�-"('m -���!"' -!� �%�,,"' , (� %"��+-2 +� .%�-��
�2 %�0m �'� "'�.%��-"' %(/� �'� +�/�+�'�� �(+ -!�  +��- )+"'�")%�,
(�  (/�+'&�'- �, ��+"/�� �+(& -!� "'�%"�'��%� +" !-, (� &�' -( %"��m
%"��+-2m �'� -!� ).+,."- (� !�))"'�,,oT W�.- �+�'k- 
��$�k, ��!%(:
�'� 4,()k, 5./+�, (�-�' '�~̂/� /",n�̀n/", -!� �7&('"� )!8'"1k, (�n
[�"�% +w(%� "' \.Z2 ,(.]a�,u KV��� ����� ���� ��� ����
��
���� ?@ABCzDEFGH 	����hL
e�' �%e� ���-+"�� �%�"+� �"�'� a�+"�� �+�'f�(",� �"'�--� �a�%�̀'� �+",
	��$"� 
d�+�'g��.x+� ��+â� |�-�g%ĉ� 6�-�/� ��.%"'� �.w�'��. �(1n
�''� ���"'� �}�a_� �+b,.%� �"/"�' ��'�2 ��'-!"))� �/9''� �~�3"%"�

Mbbr, a variant that may look better for text (unsupported yet)

mbbr10 0́ 1́ 2́ 3́ 4́ 5́ 6́ 7́

0́0x � � � � � � � �
˝0x

0́1x � 	 
 � �  Æ �

0́2x � � � � � � � �
˝1x

0́3x � � � � � � � �

0́4x �  ! " # $ % &
˝2x

0́5x ' ( ) * + , - .

0́6x / 0 1 2 3 4 5 6
˝3x

0́7x 7 8 9 : ; < = >

1́0x ? @ A B C D E F
˝4x

1́1x G H I J K L M N

1́2x O P Q R S T U V
˝5x

1́3x W X Y Z [ \ ] ^

1́4x _ ` a b c d e f
˝6x

1́5x g h i j k l m n

1́6x o p q r s t u v
˝7x

1́7x w x y z { | } ~

2́0x � � � � � � � �
˝8x

2́1x � � � � � � � Ǳ

2́2x � � � � � � � �
˝9x

2́3x � � � � � � � �

2́4x �   ¡ ¢ £ ¤ ¥ ¦
˝Ax

2́5x § ¨ © ª « ¬  ®

2́6x ¯ ° ± ² ³ ´ µ ¶
˝Bx

2́7x · ¸ ¹ º » ¼ ½ ¾
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3́0x ¿ À Á Â Ã Ä Å Ç
˝Cx

3́1x È É Ê Ë Ì Í Î Ï

3́2x Ð Ñ Ò Ó Ô Õ Ö ×
˝Dx

3́3x Ø Ù Ú Û Ü Ý Þ ß

3́4x à á â ã ä å æ ç
˝Ex

3́5x è é ê ë ì í î ï

3́6x ð ñ ò ó ô õ ö ÷
˝Fx

3́7x ø ù ú û ü ý þ ÿ

˝8 ˝9 ˝A ˝B ˝C ˝D ˝E ˝F

Nm Mnudladq 03+ 0774+ Rdm`snq % Lqr- Kdk`mc Rs`menqc b`kkdc snfdsgdq `s
sgdhq R`m Eq`mbhrbn l`mrhnm sgd 13 oqnlhmdms ldm vgn g`c addm bgnrdm `r
sgd �qrs sqtrsddr ne Sgd Kdk`mc Rs`menqc Itmhnq Tmhudqrhsx- Sgdx g`mcdc
sn sgd an`qc sgd Entmchmf Fq`ms ne sgd Tmhudqrhsx+ vghbg sgdx g`c dwdbtsdc
sgqdd c`xr adenqd- Sghr cnbtldms{vhsg u`qhntr `ldmcldmsr+ kdfhrk`shud `bsr+
`mc bntqs cdbqddr{qdl`hmr `r sgd Tmhudqrhsx&r bg`qsdq- Hm ankc+ rvddohmf
k`mft`fd hs rshotk`sdr sg`s sgd naidbshudr ne sgd Tmhudqrhsx `qd �sn pt`khex
rstcdmsr enq odqrnm`k rtbbdrr `mc chqdbs trdetkmdrr hm khed: `mc sn oqnlnsd sgd
otakhbj vdke`qd ax dwdqbhrhmf `m hmtdmbd hm adg`ke ne gtl`mhsx `mc bhuhkhy`shnm+
sd`bghmf sgd akdrrhmfr ne khadqsx qdftk`sdc ax k`v+ `mc hmbtkb`shmf knud `mc
qdudqdmbd enq sgd fqd`s oqhmbhokdr ne fnudqmldms `r cdqhudc eqnl sgd hm`khdm`akd
qhfgsr ne l`m sn khed+ khadqsx+ `mc sgd otqrths ne g`oohmdrr-� �Ats `qdm&s J`ej`&r
Rbgkn� `mc �rno&r �tuqdr nesdm m ~̀�ud uhr,�̀,uhr sgd c�lnmhb og�mhw&r nÆbh`k
q]nkd hm t�x rnt��dr> '�SGD C@YDC AQNVM ENW PTHBJKX F@UD 01234z
5678/ ITLOR (
�@mfdk�̀ Ad`sqhbd Bk`hqd Ch`m` �Dqhb` Eq`m�bnhrd Fhmdssd G�dk�dmd Hqhr I`bjhd J�̀qdm

�K`tq̂` L`q��` M|̀s`�k��d �bs`ud O`tkhmd Pt]dmd`t Qnw`mmd R`ahmd S}̀��` Tq�rtk`
Uhuh`m Vdmcx W`msghood Xu�mmd Y~̀yhkhd

Mbbi, an italic version (unsupported yet)

mbbi10 0́ 1́ 2́ 3́ 4́ 5́ 6́ 7́

0́0x � � � � � � � �
˝0x

0́1x � 	 
 � �  Æ �

0́2x � � � � � � � �
˝1x

0́3x � � � � � � � �

0́4x �  ! " # $ % &
˝2x

0́5x ' ( ) * + , - .

0́6x / 0 1 2 3 4 5 6
˝3x

0́7x 7 8 9 : ; < = >

1́0x ? @ A B C D E F
˝4x

1́1x G H I J K L M N

1́2x O P Q R S T U V
˝5x

1́3x W X Y Z [ \ ] ^
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1́4x _ ` a b c d e f
˝6x

1́5x g h i j k l m n

1́6x o p q r s t u v
˝7x

1́7x w x y z { | } ~

2́0x � � � � � � � �
˝8x

2́1x � � � � � � � Ǳ

2́2x � � � � � � � �
˝9x

2́3x � � � � � � � �

2́4x �   ¡ ¢ £ ¤ ¥ ¦
˝Ax

2́5x § ¨ © ª « ¬  ®

2́6x ¯ ° ± ² ³ ´ µ ¶
˝Bx

2́7x · ¸ ¹ º » ¼ ½ ¾

3́0x ¿ À Á Â Ã Ä Å Ç
˝Cx

3́1x È É Ê Ë Ì Í Î Ï

3́2x Ð Ñ Ò Ó Ô Õ Ö ×
˝Dx

3́3x Ø Ù Ú Û Ü Ý Þ ß

3́4x à á â ã ä å æ ç
˝Ex

3́5x è é ê ë ì í î ï

3́6x ð ñ ò ó ô õ ö ÷
˝Fx

3́7x ø ù ú û ü ý þ ÿ

˝8 ˝9 ˝A ˝B ˝C ˝D ˝E ˝F

Nm Mnudladq 03+ 0774+ Rdm`snq % Lqr- Kdk`mc Rs`menqc b`kkdc snfdsgdq `s
sgdhq R`m Eq`mbhrbn l`mrhnm sgd 13 oqnlhmdms ldm vgn g`c addm bgnrdm `r
sgd �qrs sqtrsddr ne Sgd Kdk`mc Rs`menqc Itmhnq Tmhudqrhsx- Sgdx g`mcdc sn
sgd an`qc sgd Entmchmf Fq`ms ne sgd Tmhudqrhsx+ vghbg sgdx g`c dwdbtsdc sgqdd
c`xr adenqd- Sghr cnbtldms{vhsg u`qhntr `ldmcldmsr+ kdfhrk`shud `bsr+ `mc
bntqs cdbqddr{qdl`hmr `r sgd Tmhudqrhsx&r bg`qsdq- Hm ankc+ rvddohmf k`m,
ft`fd hs rshotk`sdr sg`s sgd naidbshudr ne sgd Tmhudqrhsx `qd �sn pt`khex rst,
cdmsr enq odqrnm`k rtbbdrr `mc chqdbs trdetkmdrr hm khed: `mc sn oqnlnsd sgd
otakhbj vdke`qd ax dwdqbhrhmf `m hmtdmbd hm adg`ke ne gtl`mhsx `mc bhuhkhy`,
shnm+ sd`bghmf sgd akdrrhmfr ne khadqsx qdftk`sdc ax k`v+ `mc hmbtkb`shmf knud
`mc qdudqdmbd enq sgd fqd`s oqhmbhokdr ne fnudqmldms `r cdqhudc eqnl sgd hm,
`khdm`akd qhfgsr ne l`m sn khed+ khadqsx+ `mc sgd otqrths ne g`oohmdrr-� �Ats
`qdm&s J`ej`&r Rbgkn� `mc �rno&r �tuqdr nesdm m ~̀�ud uhr,�̀,uhr sgd c�lnmhb
og�mhw&r nÆbh`k q]nkd hm t�x rnt��dr> '�SGD C@YDC AQNVM ENW PTHBJKX
F@UD 01234z5678/ ITLOR (
�@mfdk�̀ Ad`sqhbd Bk`hqd Ch`m` �Dqhb` Eq`m�bnhrd Fhmdssd G�dk�dmd Hqhr I`bjhd J�̀qdm

�K`tq̂` L`q��` M|̀s`�k��d �bs`ud O`tkhmd Pt]dmd`t Qnw`mmd R`ahmd S}̀��` Tq�rtk`
Uhuh`m Vdmcx W`msghood Xu�mmd Y~̀yhkhd

Mbbsl, a slanted version (unsupported yet)
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mbbsl10 0́ 1́ 2́ 3́ 4́ 5́ 6́ 7́

0́0x � � � � � � � �
˝0x

0́1x � 	 
 � �  Æ �

0́2x � � � � � � � �
˝1x

0́3x � � � � � � � �

0́4x �  ! " # $ % &
˝2x

0́5x ' ( ) * + , - .

0́6x / 0 1 2 3 4 5 6
˝3x

0́7x 7 8 9 : ; < = >

1́0x ? @ A B C D E F
˝4x

1́1x G H I J K L M N

1́2x O P Q R S T U V
˝5x

1́3x W X Y Z [ \ ] ^

1́4x _ ` a b c d e f
˝6x

1́5x g h i j k l m n

1́6x o p q r s t u v
˝7x

1́7x w x y z { | } ~

2́0x � � � � � � � �
˝8x

2́1x � � � � � � � Ǳ

2́2x � � � � � � � �
˝9x

2́3x � � � � � � � �

2́4x �   ¡ ¢ £ ¤ ¥ ¦
˝Ax

2́5x § ¨ © ª « ¬  ®

2́6x ¯ ° ± ² ³ ´ µ ¶
˝Bx

2́7x · ¸ ¹ º » ¼ ½ ¾

3́0x ¿ À Á Â Ã Ä Å Ç
˝Cx

3́1x È É Ê Ë Ì Í Î Ï

3́2x Ð Ñ Ò Ó Ô Õ Ö ×
˝Dx

3́3x Ø Ù Ú Û Ü Ý Þ ß

3́4x à á â ã ä å æ ç
˝Ex

3́5x è é ê ë ì í î ï

3́6x ð ñ ò ó ô õ ö ÷
˝Fx

3́7x ø ù ú û ü ý þ ÿ

˝8 ˝9 ˝A ˝B ˝C ˝D ˝E ˝F

Nm Mnudladq 03+ 0774+ Rdm`snq % Lqr- Kdk`mc Rs`menqc b`kkdc snfdsgdq `s
sgdhq R`m Eq`mbhrbn l`mrhnm sgd 13 oqnlhmdms ldm vgn g`c addm bgnrdm `r
sgd �qrs sqtrsddr ne Sgd Kdk`mc Rs`menqc Itmhnq Tmhudqrhsx- Sgdx g`mcdc
sn sgd an`qc sgd Entmchmf Fq`ms ne sgd Tmhudqrhsx+ vghbg sgdx g`c dwdbtsdc
sgqdd c`xr adenqd- Sghr cnbtldms{vhsg u`qhntr `ldmcldmsr+ kdfhrk`shud `bsr+
`mc bntqs cdbqddr{qdl`hmr `r sgd Tmhudqrhsx&r bg`qsdq- Hm ankc+ rvddohmf
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k`mft`fd hs rshotk`sdr sg`s sgd naidbshudr ne sgd Tmhudqrhsx `qd �sn pt`khex
rstcdmsr enq odqrnm`k rtbbdrr `mc chqdbs trdetkmdrr hm khed: `mc sn oqnlnsd sgd
otakhbj vdke`qd ax dwdqbhrhmf `m hmtdmbd hm adg`ke ne gtl`mhsx `mc bhuhkhy`shnm+
sd`bghmf sgd akdrrhmfr ne khadqsx qdftk`sdc ax k`v+ `mc hmbtkb`shmf knud `mc
qdudqdmbd enq sgd fqd`s oqhmbhokdr ne fnudqmldms `r cdqhudc eqnl sgd hm`khdm`akd
qhfgsr ne l`m sn khed+ khadqsx+ `mc sgd otqrths ne g`oohmdrr-� �Ats `qdm&s J`ej`&r
Rbgkn� `mc �rno&r �tuqdr nesdm m ~̀�ud uhr,�̀,uhr sgd c�lnmhb og�mhw&r nÆbh`k
q]nkd hm t�x rnt��dr> '�SGD C@YDC AQNVM ENW PTHBJKX F@UD 01234z
5678/ ITLOR (
�@mfdk�̀ Ad`sqhbd Bk`hqd Ch`m` �Dqhb` Eq`m�bnhrd Fhmdssd G�dk�dmd Hqhr I`bjhd J�̀qdm

�K`tq̂` L`q��` M|̀s`�k��d �bs`ud O`tkhmd Pt]dmd`t Qnw`mmd R`ahmd S}̀��` Tq�rtk`
Uhuh`m Vdmcx W`msghood Xu�mmd Y~̀yhkhd

Mbbcr, a T1-encoded version (unsupported yet)

As one can see in the following table, the Euro sign has been introduced in this
T1-encoding. I just cannot remember which symbol I’ve then removed.

mbbcr10 0́ 1́ 2́ 3́ 4́ 5́ 6́ 7́

0́0x � � � � � � � �
˝0x

0́1x � 	 
 � �  Æ �
0́2x � � � � � � � �

˝1x
0́3x � � � � � � � �
0́4x �  ! " # $ % &

˝2x
0́5x ' ( ) * + , - .
0́6x / 0 1 2 3 4 5 6

˝3x
0́7x 7 8 9 : ; < = >
1́0x ? @ A B C D E F

˝4x
1́1x G H I J K L M N
1́2x O P Q R S T U V

˝5x
1́3x W X Y Z [ \ ] ^
1́4x _ ` a b c d e f

˝6x
1́5x g h i j k l m n
1́6x o p q r s t u v

˝7x
1́7x w x y z { | } ~

2́0x � � � � � � � �
˝8x

2́1x � � � � � � � Ǳ

2́2x � � � � � � � �
˝9x

2́3x � � � � � � � �
2́4x �   ¡ ¢ £ ¤ ¥ ¦

˝Ax
2́5x § ¨ © ª « ¬  ®
2́6x ¯ ° ± ² ³ ´ µ ¶

˝Bx
2́7x · ¸ ¹ º » ¼ ½ ¾
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3́0x ¿ À Á Â Ã Ä Å Ç
˝Cx

3́1x È É Ê Ë Ì Í Î Ï

3́2x Ð Ñ Ò Ó Ô Õ Ö ×
˝Dx

3́3x Ø Ù Ú Û Ü Ý Þ ß
3́4x à á â ã ä å æ ç

˝Ex
3́5x è é ê ë ì í î ï
3́6x ð ñ ò ó ô õ ö ÷

˝Fx
3́7x ø ù ú û ü ý þ ÿ

˝8 ˝9 ˝A ˝B ˝C ˝D ˝E ˝F

Nm Mnudladq 03+ 0774+ Rdm`snq % Lqr- Kdk`mc Rs`menqc b`kkdc snfdsgdq `s
sgdhq R`m Eq`mbhrbn l`mrhnm sgd 13 oqnlhmdms ldm vgn g`c addm bgnrdm `r
sgd �qrs sqtrsddr ne Sgd Kdk`mc Rs`menqc Itmhnq Tmhudqrhsx- Sgdx g`mcdc sn
sgd an`qc sgd Entmchmf Fq`ms ne sgd Tmhudqrhsx+ vghbg sgdx g`c dwdbtsdc sgqdd
c`xr adenqd- Sghr cnbtldms�vhsg u`qhntr `ldmcldmsr+ kdfhrk`shud `bsr+ `mc
bntqs cdbqddr�qdl`hmr `r sgd Tmhudqrhsx&r bg`qsdq- Hm ankc+ rvddohmf k`m,
ft`fd hs rshotk`sdr sg`s sgd naidbshudr ne sgd Tmhudqrhsx `qd �sn pt`khex rst,
cdmsr enq odqrnm`k rtbbdrr `mc chqdbs trdetkmdrr hm khed: `mc sn oqnlnsd sgd
otakhbj vdke`qd ax dwdqbhrhmf `m hm�tdmbd hm adg`ke ne gtl`mhsx `mc bhuhkhy`,
shnm+ sd`bghmf sgd akdrrhmfr ne khadqsx qdftk`sdc ax k`v+ `mc hmbtkb`shmf knud
`mc qdudqdmbd enq sgd fqd`s oqhmbhokdr ne fnudqmldms `r cdqhudc eqnl sgd hm,
`khdm`akd qhfgsr ne l`m sn khed+ khadqsx+ `mc sgd otqrths ne g`oohmdrr-� >_Ats
`qdm&s J`ej`&r Rbgkn� `mc �rno&r �tuqdr nesdm m`~�ud uhr,�̀,uhr sgd c�lnmhb
og�mhw&r n�bh`k q]nkd hm �t�x rnt��dr> ' _SGD C@YDC AQNVM ENW PTHBJKX
F@UD 01234�5678/ ITLOR (
�@mfdk �̀ Ad`sqhbd Bk`hqd Ch`m` �Dqhb` Eq`m�bnhrd Fhmdssd G�dk�dmd Hqhr I`bjhd J�̀qdm

�K`t̂q` L`q��` M|̀s`�k��d �bs`ud O`tkhmd Pt]dmd`t Qnw`mmd R`ahmd S}̀��` Tq�rtk`
Uhuh`m Vdmcx W`msghood Xu�mmd Y~̀yhkhd

Mbbgr, why not some Greek version? (unsupported yet)

The following font consists only of a fairly simple rewriting of some driver file.
Encoding has been inspired by Silvio Levy’s work and some foregoing contributors.
It is not (at that time) supposed to be a complete Greek font.

mbbgr10 0́ 1́ 2́ 3́ 4́ 5́ 6́ 7́

0́0x � � � � � � � �
˝0x

0́1x �

0́2x 	 
 � �  � � �
˝1x

0́3x �

0́4x � � � � � � � �
˝2x

0́5x � � � � � �  !

0́6x " # $ % & ' ( )
˝3x

0́7x * + , - . / 0 1
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1́0x 2 3 4 5 6 7 8
˝4x

1́1x 9 : ; < = > ? @

1́2x A B C D E F G
˝5x

1́3x H I J K L M N O

1́4x P Q R S T U V W
˝6x

1́5x X Y Z [ \ ] ^ _

1́6x ` a b c d e f
˝7x

1́7x g h i j k l m n

˝8 ˝9 ˝A ˝B ˝C ˝D ˝E ˝F

@^ ?_U]RUb #&� #**'� DU^Qd_b � >bc =U\Q^T DdQ^V_bT SQ\\UT d_WUdXUb
Qd dXUYb DQ^ 7bQ^SYcS_ ]Q^cY_^ dXU $& `b_]Y^U^d ]U^ fX_ XQT RUU^ SX_cU^
Qc dXU VYbcd dbecdUUc _V EXU =U\Q^T DdQ^V_bT ;e^Y_b F^YUbcYdh EXUh
XQ^TUT d_ dXU R_QbT dXU 7_e^TY^W 8bQ^d _V dXU F^YUbcYdh� fXYSX dXUh XQT
UgUSedUT dXbUU TQhc RUV_bU EXYc T_Se]U^dkfYdX QbY_ec Q]U^T]U^dc� \UWYc�
\QdYU QSdc� Q^T S_ebd TUSbUUckbU]QY^c Qc dXU F^YUbcYdh�c SXQbdUb :^ R_\T�
cfUU`Y^W \Q^WeQWU Yd cdY`e\QdUc dXQd dXU _RZUSdYUc _V dXU F^YUbcYdh QbU
�d_ aeQ\YVh cdeTU^dc V_b `Ubc_^Q\ ceSSUcc Q^T TYbUSd ecUVe\^Ucc Y^ \YVU-
Q^T d_ `b_]_dU dXU `eR\YS[ fU\VQbU Rh UgUbSYcY^W Q^ Y^V\eU^SU Y^ RUXQ\V
_V Xe]Q^Ydh Q^T SYY\YiQdY_^� dUQSXY^W dXU R\UccY^Wc _V \YRUbdh bUWe\QdUT
Rh \Qf� Q^T Y^Se\SQdY^W \_U Q^T bUUbU^SU V_b dXU WbUQd `bY^SY`\Uc _V W_�
Ub^]U^d Qc TUbYUT Vb_] dXU Y^Q\YU^QR\U bYWXdc _V ]Q^ d_ \YVU� \YRUbdh�
Q^T dXU `ebceYd _V XQ``Y^Ucc � �4ed QbU^�d <QV[Q�c DSX\_ Q^T c_`�c ebUc
_VdU^ ^Qn	U Yc��Q�Yc dXU T]_^YS `X^Yg�c _VVYSYQ\ bN_\U Y^ V\eVVh c_eVV\�Uc1
��E96 53J65 4C@G? 7@H BF:<=I 836 #$%&'j()*+" ;F>AD��
�3^WU\�Q 4UQdbYSU \QYbU 5YQ^Q �6bYSQ 7bQ^�S_YcU 8Y^UddU 9�U\�U^U :bYc ;QS[YU
<�QbU^ �=QeObQ >Qb�	Q ?lQdQ�\�	U SdQU AQe\Y^U BeNU^UQe C_gQ^^U DQRY^U
EmQ�
Q Fbce\Q YYQ^ GU^Th HQ^dXY``U I^^U JnQiY\YU

Mbbheb, what about a Hebrew version? (unsupported yet)

The following font should not be taken too seriously. There are at least three
reasons for that. The first one is that it seems to contain a lot of diacritic marks,
but the fact is that we don’t know how to deal with them. If they are to be handled
by a \accent mecanism, their metrical design should fit that. If they are not, what
should be done? Secondly, there is the great encoding matter. I can’t remember why
I choosed the following encoding. It was inspired, I think, by some comparisons with
existing ones, expecially with unicode specifications and with Yannis Haralambous’
work on tiqwah fonts. The last reason that comes to my mind is that I know
nothing about Hebrew and, furthermore, about Hebrew typographical composition.
So, most of this serie is a first draft for an unexpectable and unusefull Hebrew font.

mbbheb10 0́ 1́ 2́ 3́ 4́ 5́ 6́ 7́

0́2x � � � � � � � �
˝1x

0́3x � 	 
 � �  � �
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0́4x � � � � � � �
˝2x

0́5x � � � � � � � �
0́6x �  ! " # $ % &

˝3x
0́7x ' ( ) * + , -
1́0x . / 0 1 2

˝4x
1́1x
1́2x 3 4 5 6 7 8 9 :

˝5x
1́3x ; < = > ? @ A B
1́4x C D E F G H I J

˝6x
1́5x K L M N
1́6x O P Q R S

˝7x
1́7x
2́0x T U V W X Y Z [

˝8x
2́1x \ ] ^ _ ` a b Ǳ
2́2x d e f g h i j k

˝9x
2́3x l m n

˝8 ˝9 ˝A ˝B ˝C ˝D ˝E ˝F

NHEHQ  #�  ''$� 6HDSNQ � QR� HDG 6SDINQG FDHG SNJHSKHQ DS
SKHLQ 6D QDFLRFN DRLN SKH !# OQNLHS H KN KDG EHH FKNRH
DR SKH ILQRS SQRSHHR NI 7KH HDG 6SDINQG LNQ 8LHQRLS� 7KH
KDGHG SN SKH ENDQG SKH NGLJ QDS NI SKH 8LHQRLS� KLFK
SKH KDG HHFSHG SKQHH GDR EHINQH� 7KLR GNFHS���LSK DQ�
LNR DHGHSR� HJLRDSLH DFSR� DG FNQS GHFQHHR���QHDLR DR SKH
8LHQRLS�R FKDQSHQ� ENG� RHHOLJ DJDJH LS RSLODSHR SKDS
SKH NEMHFSLHR NI SKH 8LHQRLS DQH CCSN PDLI RSGHSR INQ
OHQRND RFFHRR DG GLQHFS RHIHRR L LIH) DG SN OQNNSH SKH
OELF HIDQH E HHQFLRLJ D LIHFH L EHKDI NI KDLS DG FLL�
LDSLN� SHDFKLJ SKH EHRRLJR NI LEHQS QHJDSHG E D� DG LF�
FDSLJ NH DG QHHQHFH INQ SKH JQHDS OQLFLOHR NI JNHQHS
DR GHQLHG IQN SKH LDLHDEH QLJKSR NI D SN LIH� LEHQS�
DG SKH OQRLS NI KDOOLHRR��� -C0S DQH�S DID�R 6FKN	 DG RNO�R
�QHR NISH D�H LR��D�LR SKH G
NLF OK�L�R NIILFLD QANH L III
RNII�HR- ��C7 2/=2 05: ; 481< /9  !"#$��%&'(� 836��
�/JH�D 0HDSQLFH 1DLQH 2LDD �QLFD QDF�NLRH LHSSH �H�HH QLR
DFLH �DQH�DBQD DQ��D DSD���H �FSDH 3DLH 4AHHD 5NDH 6DELH7D��D

8Q�RD 9LLD :HG ;DSKLOOH <�H =DLLH


