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t-Z LATEX do
umentsPaul KingDepartment of Computer S
ien
eUniversity of QueenslandAustralia, 4072king�batserver.
s.uq.oz.auMay 29, 19901 Introdu
tionThis note des
ribes a pa
kage of LATEX ma
ros for printing Z and Obje
t-Z spe
i�
ations. The ma
ros and thisnote are based originally on Mike Spivey's zed.sty ma
ros and do
umentation. The pa
kage does several relatedthings for you:� It loads extra fonts and de�nes mnemoni
s for the Z symbols they 
ontain.� It de�nes ma
ros for some Z symbols (e.g. 7�) whi
h don't appear in any of our fonts.� It �xes the way TEX sets letters in mathemati
al formulas so that multi-
hara
ter identi�ers look better.� It provides various brands of `boxed mathemati
s' whi
h appear in Z and Obje
t-Z spe
i�
ations.The pa
kage is kept in a �le oz.sty in the dire
tory /opt/lo
al/lib/tex/lib/site-inputs. This dire
toryshould be mentioned in your TEXINPUTS shell variable. To use the ma
ros you just begin your LATEX do
umentwith something like:\do
umentstyle[11pt,oz℄{arti
le}2 S
hema BoxesThe example below shows a s
hema on the left and what you need to say to get it on the right.BirthdayBookknown : PNAMEbirthday : NAME 7! DATEknown = dom birthday \begin{s
hema}{BirthdayBook}known: \pset NAME \\birthday: NAME \pfun DATE\ST known = \dom birthday\end{s
hema}The 
ommand \ST (read `Su
h That') is the same as the previously used 
ommand \where whi
h has been keptas an alias for upward 
ompatibility. If you want a s
hema with no name, just a horizontal rule at the top, usethe anons
hema environment instead. You 
an set various parameters (see Se
tion 7) to 
hange the box style,for example:BirthdayBookknown : PNAMEbirthday : NAME 7! DATEknown = dom birthday In do
ument preamble:\lefts
hemas\zed
ornerheight=3ex\zedlinethi
kness=0.9pt\zedbar=10em\zedleftsep=3emS
hemas 
an also be de�ned using a horizontal notation, for example:BirthdayBook b= [ : : : ℄ $BirthdayBook \sdef \ls
h ... \rs
h$1



A generi
 s
hema is produ
ed as follows.Pool [RESOURCE ℄owner : RESOURCE 7! USERfree : PRESOURCE(dom owner) [ free = RESOURCE(dom owner) \ free = ? \begin{gens
hema}{Pool}{RESOURCE}owner : RESOURCE \pfun USER \\free : \pset RESOURCE\ST(\dom owner) \uni free = RESOURCE \\(\dom owner) \int free = \emptyset\end{gens
hema}3 Axiomati
 de�nitionsA `liberal' axiomati
 de�nition is produ
ed as follows.limit : Nlimit � 65536 \begin{axdef}limit : \nat\STlimit \leq 65536\end{axdef}A `generi
' axiomati
 de�nition is produ
ed as follows.[X ;Y ℄�rst : X �Y ! X8 x : X ; y : Y � �rst(x ; y) = x \begin{gendef}{X,Y}first : X \prod Y \tfun X\ST\all x : X; y : Y \dot first(x,y) = x\end{gendef}A `unique' axiomati
 de�nition is produ
ed as follows.� : R� = 3:14159265 : : : \begin{uniqdef}\pi : \real\ST\pi = 3.14159265\ldots\end{uniqdef}4 Obje
t-Z Class BoxesObje
t-Z allows 
lass types to be de�ned using a box very similar to the s
hema box previously des
ribed. Itallows the previously des
ribed boxed environments (as well as nested sub-
lasses) to be pla
ed within a 
lassbox. In addition, spe
ial names 
an be used for some of the boxed-environments when they appear within a 
lassbox. The following example illustrates a 
lass de�nition.
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Shape
olour : Colourperim : Rperim > 0This 
lass has 2 
onstants 
olour and perim.x ; y : RINITx = y = 0Translate�(x ; y)dx?; dy? : Rx 0 = x + dx?y 0 = y + dy?

\begin{
lass}{Shape}\also
olour : Colour \\\begin{axdef}perim : \real\STperim > 0\end{axdef} \\\begin{
lass
om}This 
lass has 2 
onstants$
olour$ and $perim$.\end{
lass
om} \\\begin{state}x, y : \real\end{state} \\\begin{init}x = y = 0\end{init} \\\begin{op}{Translate}\Delta (x,y) \\dx?, dy? : \real\STx' = x + dx? \\y' = y + dy?\end{op}\end{
lass}The 
lass
om environment hasn't been seen before. It 
reates a paragraph of text with the same margins asused for s
hemas and other Z environments. It uses a spe
ial font intended for use when pla
ing 
omments inside
lasses. A similar environment, zpar, uses the same margins but with the normal roman font.The \begin{init} 
ommand is an abbreviation for \begin{s
hema}{\Init}. Similarly \begin{state} is amore meaningful synonym for \begin{anons
hema}.You will be given LATEX warning messages if you try to use a state environment outside of a 
lass box or if youtry to pla
e an environment su
h as syntax inside a 
lass. You 
an ask for additional help in these 
ases usingthe normal LATEX h or H help 
ommands. If you pro
eed with LATEXing, the ma
ros will attempt to do the bestthey 
an to do what you probably intend, even though you are violating the re
ommended nesting guidelines.5 Controlling the Spa
ing within Equations and BoxesMost of the spe
ial Z symbols are de�ned in a way that allows TEX to spa
e them out 
orre
tly. Sometimes,however, you'll need to give TEX a helping hand if you want it to get the spa
ing right. For example, to getmap f you need to type map\,f. The \, gives you a thin spa
e: if this is omitted, the input map f gives mapf ,be
ause TEX ignores spa
es in math mode.Sometimes it is useful to indent the left margin to emphasis the logi
al stru
ture of the predi
ate. The 
ommand\t1 does this by making the 
orresponding line in the output have one helping of indentation. As things getmore nested, you 
an say \t2, \t3, and so on. But if you should ever get beyond t9, you'll need to use bra
esaround the argument: \t{10}, and you'd better look for some way to simplify your spe
i�
ation! These littletab marks might look di�erent to normal tabs but are never the less 
onvenient. They're short, and they don'tget longer as the tabbing gets deeper, within reason, so they 
an be tu
ked in neatly on the left, well away fromthe maths. The size of `helping' you get with \t is determined by the \zedtab parameter (see Se
tion 7).If you want a more powerful aligning me
hanism than tabbing then you 
an use the margin sta
k as shown inthe example below. The 
ommand \M sets the future left margin to the 
urrent horizontal position and pushesthe old value onto a margin sta
k. The 
ommand \O resets the left margin to its previous value (whi
h is poppedo� the sta
k). 3



Testx ; y : Nx + 1=x = 0) y + 1=y = 0y = x \begin{s
hema}{Test}x, y : \nat\STx + 1/x = 0 \imp \M y + 1/y = 0 \\y = x \O \\\end{s
hema}If a s
hema or other box 
ontains more than one predi
ate below the line, it often looks better to add a tinyverti
al spa
e between them, as in this example:AddBirthday�BirthdayBookn? : NAMEd? : DATEn? 62 knownbirthday 0 = birthday [ fn? 7! d?g
\begin{s
hema}{AddBirthday}\Delta BirthdayBook \\n?: NAME \\d?: DATE\STn? \nem known\alsobirthday'=birthday \uni \{n? \map d?\}\end{s
hema}This is done with the 
ommand \also, whi
h behaves synta
ti
ally like \ST. The 
ommand \also is providedinstead of the optional argument to \\ whi
h LATEX provides in other environments. If larger verti
al spa
ing isrequired, the 
ommands \Also and \ALSOmay be used (giving 2 and 4 times as mu
h spa
e as \also respe
tively).Normally, the 
ontents of a s
hema box are kept on a single page. For large s
hemas it may be ne
essaryto split the box a
ross pages. You must spe
ify whi
h pla
es are suitable for splitting using one of \zbreak,\Zbreak or \ZBREAK. If no split is performed at this point, a verti
al spa
e will be added as if the user had typed\also, \Also, or \ALSO respe
tively. You 
an also use the \znewpage 
ommand to for
e a page break within abox. (These breaking fa
ilities will hopefully never be needed for s
hemas, but may be
ome ne
essary for 
lassspe
i�
ations.)6 Other Display EnvironmentsThe zed environment 
an be used to set multi-line formulas without an en
losing box: it is useful for given-setde
larations, theorems, and the mis
ellaneous bits of mathemati
s that don't 
ome in a box:8n : N �n + n 2 even: \begin{zed}\all n: \nat \dot \\\t1 n+n \mem even.\end{zed}The formula \begin{zed} ... \end{zed} may be abbreviated to \[ ... \℄; the zed environment is ageneralization of the displaymath environment of LATEX, so this rede�nition of 
ommands is fairly benign.Noti
e that the maths is set 
ush left on the same indentation as s
hemas and their friends. Here too you 
anuse \also for a little extra spa
e between lines.For algebrai
-style proofs, there is the argue environment. This is like the zed environment, but the separationbetween lines is in
reased a little, and page breaks may o

ur between lines. When the left-hand side is long thisstyle wastes less spa
e than the LATEX eqnarray style. The intended use is for arguments like this:rev(append(
ons(x ; s); t))= rev(
ons(x ; append(s; t)))= append(rev(append(s ; t)); 
ons(x ;nil))= append(append(rev(t); rev(s)); 
ons(x ;nil)) by hypothesis= append(rev(t); append(rev(s); 
ons(x ; nil)))= append(rev(t); rev(
ons(x ; s))):Here is the input: 4



\begin{argue}rev(append(
ons(x,s),t)) \\\t1 = rev(
ons(x,append(s,t))) \\\t1 = append(rev(append(s,t)),
ons(x,nil)) \\\t1 = append(append(rev(t),rev(s)),
ons(x,nil))\quad \hbox{by hypothesis} \\\t1 = append(rev(t),append(rev(s),
ons(x,nil))) \\\t1 = append(rev(t),rev(
ons(x,s))).\end{argue}The example below shows an inferen
e rule (the optional argument to \derive gives a side-
ondition of the rule):� ` P [ x 62 freevars(�) ℄� ` 8 x � P \begin{infrule}\Gamma \shows P\derive[x \nem freevars(\Gamma)℄\Gamma \shows \all x \dot P\end{infrule}The syntax environment is used for making displays like this:EXPR ::= IDENT { identi�erj EXPR EXPR { appli
ationj � IDENT � EXPR { lambda-abstra
tion.from input like this:\begin{syntax}EXPR & \ddef & IDENT & identifier \\& \bbar & EXPR\;EXPR & appli
ation \\& \bbar & \lambda IDENT \dot EXPR & lambda-abstra
tion.\end{syntax}This kind of thing is useful when you're des
ribing a language, and it 
an also be used for data-type de�nitionsas shown below. The optional �nal 
olumn was omitted below by leaving out the third &.TYPE ::= givenT hhNAME iij powerT hhTYPE iij tupleT hhseqTYPE iij s
hemaT hhIDENT 7 7! TYPE iij 
lassT hhIDENT 7 7! ClassAttrii \begin{syntax}TYPE & \ddef & givenT \lang NAME \rang \\& \bbar & powerT \lang TYPE \rang \\& \bbar & tupleT \lang \seq TYPE \rang \\& \bbar & s
hemaT \lang IDENT \ffun TYPE \rang \\& \bbar & 
lassT \lang IDENT \ffun ClassAttr \rang\end{syntax}This 
an be 
ompared with the layout adopted by the UQ Z editor (version 1).TYPE ::= givenT hhNAME iij powerT hhTYPE iij tupleT hhseqTYPE iij s
hemaT hhIDENT 7 7! TYPE iij 
lassT hhIDENT 7 7! ClassAttrii \begin{zed}TYPE \ddef \M givenT \lang NAME \rang \\\bbar powerT \lang TYPE \rang \\\bbar tupleT \lang \seq TYPE \rang \\\bbar s
hemaT \lang IDENT \ffun TYPE \rang \\\bbar 
lassT \lang IDENT \ffun ClassAttr \rang \O\end{zed}The sidebyside environment allows a display as shown in the �rst two 
olumns below to be produ
ed from thetext of the third 
olumn. Note the use of the \
omment 
ommand.
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S
hema[de
larations℄a < b [pred-1℄aaaaa < bbbbb[pred-2℄ This is a paragraphwhi
h has the samemargins as the stan-dard s
hemas do. \begin{sidebyside}\begin{s
hema}{S
hema}\
omment*{de
larations}\STa < b \
omment{pred-1} \\aaaaa < bbbbb \
omment{pred-2}\end{s
hema}\nextside\begin{zpar}This is a paragraph whi
h has the samemargins as the standard s
hemas do.\end{zpar}\end{sidebyside}In fa
t, this environment was used throughout this note to display the examples beside the required input text.In
identally, the above example shows that sidebyside environments 
an be nested; so what the author of thisnote typed to get the above display was:\begin{sidebyside}\begin{sidebyside}...\nextside...\end{sidebyside}\nextside...\end{sidebyside}This resulted in the �rst two 
olumns being equally spa
ed and together taking up as mu
h spa
e as the third
olumn. You 
an have more than 2 
olumns without nesting by spe
ifying an optional parameter to sidebyside.For example, the display below has three equally spa
ed 
olumns obtained using \begin{sidebyside}[3℄.BirthdayBookknown : PNAMEbirthday : NAME 7! DATEknown = dom birthday BirthdayBookknown : PNAMEbirthday : NAME 7! DATEknown = dom birthday Don't get 
arried away withsidebyside like this exampledoes.
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7 Style Parameters\zedindent The (horizontal) indentation for mathemati
al text. By default, this is the same as \leftmargini,the indentation used for list environments.\zedleftsep The (horizontal) spa
e between the verti
al line on the left of s
hemas, et
., and the maths inside.The default is 1em.\zedtab The unit of indentation used by \t. The default is 2em.\zedbar The length of the horizontal bar in the middle of a s
hema. The default is 8em.\lefts
hemas A de
laration whi
h makes s
hema names be set 
ush left. Use it in the do
ument preamble.\zedlinethi
kness The thi
kness of the lines that make up s
hema and 
lass boxes. You 
an 
hange thethi
kness with a 
ommand su
h as \zedlinethi
kness=0.1pt. This may be useful if you are 
reatingoverhead slides.0.1pt0.4pt (The default)1pt\baselinestret
h The spa
ing for the text part of your do
ument. It doesn't 
hange the spa
ing within Zenvironments. It's default value is 1. A 
ommand su
h as \def\baselinestret
h{2} will make your textdouble spa
ed, but not your Z environments.\zedbaselinestret
h The spa
ing for the Z environment part of your do
ument. It's default value is 1.\zedsize The size of the material within the Z part of your do
ument. It doesn't a�e
t the remainder of yourdo
ument. For example, \zedsize{\large} will give you large Z symbols and equations but will not a�e
tthe size of the surrounding text.\zed
ornerheight The height of `
orners' that 
an be pla
ed on the right hand side of the top and bottom linesof s
hema and 
lass boxes. The default is 0em (i.e. no 
orners).8 SymbolsMulti-letter identi�ers have been 
hanged to look better than they do with vanilla LATEX: instead ofspe
ifi
ations, you get spe
i�
ations. The letters haven't been spread apart, and the ligature � has beenused.Almost all of the mathemati
al symbols of LATEX 
an be used; some have been rede�ned|usually to �x thespa
ing so that it is suitable for Z spe
i�
ations. The 
ommands for obtaining additional symbols are listedbelow. Sometimes more than one 
ommand may produ
e a symbol you require. You should use the one thatseems to be designed for the 
ontext you have in mind. This is be
ause the spa
ing around (and size of) symbolshas been 
hosen for their typi
al 
ontext.Throughout the lifetime of these ma
ros a number of alternate 
ontrol sequen
es for any symbol may have existed.A list of aliases has been set up so that old 
ommands may still be used. It is re
ommended however that yousti
k to the re
ommended 
ommand names for symbols as these names may be supported by other tools. Withinthe table below non-re
ommended aliases are surrounded by bra
kets, e.g., (\power).
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8.1 Spe
ial Z NotationNumbersN \natN1 \natone (\nplus)Z \integer (\num)R \realdiv mod \div \modin i^n i\expon nsu

 \su

= 6= = \neq< � 6 < \leq \leqslant> � > > \geq \geqslant� = +� * / + -Logi
: \lnot^ \land (\wedge)_ \lor (\vee)8 \all (\forall)9 \exi (\exists)91 \exione� \nexi (\nexists)� � \dot (\spot)) \imp (\implies), \ifftrue \truefalse \falseB \boolSetsf j g \{ \
bar \}? \emptysetf g \varemptyset2 \mem (\in)62 \nem (\nmem \notin)P \pset (\power)F \fset (\finset)P1 F 1 \fsetone \psetone[ \uni (\union)\ \int (\inter)� \psubs (\subset)� \subs (\subseteq)� \psups (\supset)� \sups (\supseteq)� \prod (\
ross)min max\min \max# \#[ \duni (\dunion)\ \dint (\dinter): : \upto

Relations and Fun
tions� � \lambda \mudom \domran \ranC \dres�C \dsub (\ndres)B \rres�B \rsub (\nrres)� \fovrÆ \
mpo9 \f
mp (\
omp)(j j) \limg \rimgid \idR� R^{-1} R\invR+ R^+ R\t
lR� R^* R\rt
lRk R^k R\iter kiter 0R iter \, 0 \, R7! \map$ \rel! \tfun (\fun)� \tinj (\inj)!! \tsur (\surj)7! \pfun7� \pinj7!! \psur (\psurj)7 7! \ffun7 7� \finj�! \bijSequen
esseq \seqseq1 \seqoneh i \emptyseqh i \lseq \rseqhead tail \head \tailfront last \front \lastrev \revnext \nextin \inseq� \prefixsuÆx \suffixsquash \squasha \
ata= \d
ato9= \d
mp�= \dovr� \ires� \sres \filterpartitions \partitionsdisjoint \disjoint

S
hemas� \Delta� � \equiv \Xipred \predpre \prepost \post� \zproje
t \proje
t^ \zand_ \zoro9 \z
mp (\semi)9 \zexi8 \zall: \znotn \zhide (\hide)= \zfor) \zimp, \zeq� \zovr>> \zpipe� \theta[ j ℄ \ls
h \zbar \rs
h: .Bags[[ ℄℄ \lbag \rbagbag \bag[[ ℄℄ \emptybagitems \items
ount \bag
ount℄ \buniin \inbagDe�nitions and De
larations::= \ddefj \bbar== \defsb= \sdef, \varsdef; ; : , ; :hh ii \lang \rangMis
ellaneous[ ℄ [ ℄( ) ( )! ? ! ?let \zletwhere \zwherein \zinhj ji \lblot \rblot8



iBump \intern BumpINIT \InitEXIT \Exit8.2 Other Spe
ial NotationTemporal Logi
2 �2 \always \uptilnow(\hen
eforth)


 

�
 \atnext \atlast3 \eventually�3 \previouslyProofsTheorem \THProof \PRLemma \LE2 2 \qed (\ETH) \Qed� � \QED \BLACKQED` \shows (\thrm)� \vDashw \refinesA� \weakrefineObje
t-ZO \oidself \self
ontained \
ontainedINIT \InitA [ B A \
lassuni B#A \poly A� \visibility�� \invisibilityT
C T_\
idT
S T_\sidT
E T_\eid^ \
njk \pllk! \plo[℄ \g
ho9 \sq
� \enh^ \d
nj[℄ \dg
ho9 \dsq
Obje
t Theory� \sub
lass \isa% \weaksub
lass \islikea

� \sup
lass- \weaksup
lass�� \hasa \instantiates�� \instan
ein� v \subtype \subtypeeqA w \suptype \suptypeeqOrdersmonotoni
 \monototal order \torderpartial order \porderWord Stylesword \word{word}word \keyword{word}word \boldword{word}word \underword{word}word \underkeyword{word}word \underboldword{word}`word' \String{word}\word" \STRING{word}a rel b a \infix{rel} b8.3 Spe
ial Letter FontsGreek� \alpha� \beta
 � \gamma \GammaÆ � \delta \Delta� " \epsilon \varepsilon� \zeta� \eta� # � \theta \vartheta \Theta� \iota� { \kappa \varkappa� � \lambda \Lambda� \mu� \nu� � \xi \Xi� $ � \pi \varpi \Pi� % \rho \varrho� & � \sigma \varsigma \Sigma� \tau� � \upsilon \Upsilon� ' � \phi \varphi \Phi� \
hi 	 \psi \Psi! 
 \omega \Omega

Caligraphi
A \
al AB \
al BC \
al CD \
al DE \
al EF \
al FG \
al GH \
al HI \
al IJ \
al JK \
al KL \
al LM \
al MN \
al NO \
al OP \
al PQ \
al QR \
al RS \
al ST \
al TU \
al UV \
al VW \
al WX \
al XY \
al YZ \
al ZBla
kBoard BoldA \bbold AB \bbold BC \bbold CD \bbold DE \bbold EF \bbold FG \bbold GH \bbold HI \bbold IJ \bbold JK \bbold KL \bbold LM \bbold MN \bbold NO \bbold OP \bbold PQ \bbold QR \bbold RS \bbold ST \bbold TU \bbold UV \bbold VW \bbold W9



X \bbold XY \bbold YZ \bbold ZMis
ellaneous} \hslash~ \hbar� \ba
kepsilong \ethi \bethj \gimelk \daleth{ \
omplement| \inter
al� \alephr \nabla~ \hbar{ \imath| \jmath` \ell} \wp< \Re= \Imf \mhoz \digamma8.4 Shapes2 \Box� \square� \bla
ksquare� \diamond3 \Diamond� \lozenge� \bla
klozengeB \vartrianglerightC \vartriangleleftH \bla
ktriangledownI \bla
ktrianglerightJ \bla
ktriangleleftM \vartriangleN \bla
ktriangleO \triangledown4 \triangle/ \triangleleft. \triangleright4 \bigtriangleup5 \bigtriangledown| \
lubsuit} \diamondsuit~ \heartsuit� \spadesuit

� \ast? \starz \malteseF \bigstar
 \big
ir
Æ \
ir
� \bullet� \
enterdot� \
dot� � � \
dots: : : \ldots... \vdots. . . \ddotsCir
led Operationss \
ir
ledS} \
ir
led
ir
~ \
ir
ledast� \
ir
leddashr \
ir
ledR

 \
opyright� \fovr	 \ominus
 \otimes� \oslash� \odotBoxed operators� \boxdot� \boxplus� \boxtimes� \boxminus8.5 Arrow SymbolsLeft Arrows \leftarrow \gets( \Leftarrow - \hookleftarrow( \leftharpoonup) \leftharpoondown � \longleftarrow(= \Longleftarrow� \twoheadleftarrow� \leftleftarrows� \leftarrowtailW \Lleftarrow8 \nleftarrow: \nLeftarrow

Right Arrows! \rightarrow \to) \Rightarrow7! \map7�! \longmapsto,! \hookrightarrow* \rightharpoonup+ \rightharpoondown; \leadsto�! \longrightarrow=) \Longrightarrow� \twoheadrightarrow� \rightrightarrows� \rightarrowtail \rightsquigarrowV \Rrightarrow9 \nrightarrow; \nRightarrowLeft Right Arrows$ \leftrightarrow, \Leftrightarrow
 \rightleftharpoons ! \longleftrightarrow() \Longleftrightarrow
 \rightleftharpoons� \leftrightharpoons� \leftrightarrows� \rightleftarrows! \leftrightsquigarrow< \nLeftrightarrow= \nleftrightarrowUp Down Arrows" \uparrow* \Uparrow# \downarrow+ \Downarrowl \updownarrowm \Updownarrow� \upuparrows� \downdownarrows10



� \upharpoonright� \downharpoonright� \upharpoonleft� \downharpoonleftMis
ellaneous% \nearrow& \searrow. \swarrow- \nwarrow� \
ir
learrowright	 \
ir
learrowleft� \Lsh� \Rsh" \looparrowleft# \looparrowrightx \
urvearrowlefty \
urvearrowright8.6 Relations� \ll� \ggn \lll \lllesso \ggg \gggtr� \sqsubsetA \sqsupsetv \sqsubseteqw \sqsupseteq3 \owns` \vdash
 \Vdash� \vDasha \dashvÆ \Vvdashj= \models0 \nvdash1 \nVdash2 \nvDash3 \nVDash? \perp� \sim' \simeqh \eqsim

v \ba
ksimw \ba
ksimeqs \thi
ksim� \nsim� \approx6� \napproxt \thi
kapproxu \approxeq� \asymp�= \
ong� \n
ong:= \doteq+ \Doteq \doteqdot: \risingdotseq; \fallingdotseql \lessdotm \gtrdotP \eq
ir
$ \
ir
eql \bumpeqm \Bumpeq, \triangleq( \multimap/ \propto_ \varpropto. \lesssim& \gtrsim/ \lessapprox' \gtrapprox� \xpre
� \xsu

� \pre
eq� \su

eq- \pre
sim% \su

simw \pre
approxv \su

approx0 \eqslantless1 \eqslantgtr2 \
urlyeqpre
3 \
urlyeqsu

4 \pre

urlyeq< \su


urlyeq5 \leqq= \geqq

6 \leqslant> \geqslant7 \lessgtr? \gtrlessQ \lesseqgtrR \gtreqlessS \lesseqqgtrT \gtreqqless� \lvertneqq� \gvertneqq� \nleq� \ngeq� \nless� \ngtr� \npre
� \nsu

� \lneqq	 \gneqq
 \nleqslant� \ngeqslant� \lneq
 \gneqÆ \npre
eq� \nsu

eq� \pre
nsim� \su

nsim� \lnsim� \gnsim� \nleqq� \ngeqq� \pre
neqq� \su

neqq� \pre
napprox� \su

napprox� \lnapprox� \gnapproxb \Subset
 \Supsetj \subseteqqk \supseteqq" \nsubseteqq# \nsupseteqq$ \subsetneqq11



% \supsetneqq( \subsetneq) \supsetneq* \nsubseteq+ \nsupseteqD \trianglerighteqE \trianglelefteq4 \ntrianglerighteq5 \ntrianglelefteq6 \ntriangleleft7 \ntrianglerightG \betweenj | \vert \midk \| \Vert \parallelkj \interleavep \shortmidq \shortparallelpq \shortinterleave, \nparallel- \nmid. \nshortmid/ \nshortparallel8.7 Binary Operationsf \
urlywedgeg \
urlyveeY \veebarZ \barwedge[ \doublebarwedge� \pm� \mp� \timesn \ltimeso \rtimesh \leftthreetimesi \rightthreetimes> \divideontimes� \divides℄ \uplusu \sq
apt \sq
upd \Cup \double
up

e \Cap \double
apn \ba
kslashn \setminusr \smallsetminuso \wr� \lhd� \rhd� \unlhd� \unrhd� \restri
tionq \amalg> \top? \bot` \smallsmilea \smallfrown^ \smile_ \frownt \pit
hforku \dotplus1 \Join./ \bowtie8.8 Mis
ellaneous Symbolsy \daggerz \ddaggerx \se
tionsymbol{ \P\ \angle℄ \measuredangle^ \spheri
alangle0 \prime8 \ba
kprimep \surds \smallint[ \flat\ \natural℄ \sharp� \partial1 \inftyU \yen) \therefore* \be
auseX \
he
kmark

8.9 Variable-sized SymbolsThese symbols 
ome in two sizeswhi
h do not vary with the pointsize of your font. The big size 
anbe obtained by pre
eding the sym-bol 
ommand with the 
ommand\displaystyle.PX \sumQY \produ
t`a \
oprodR Z \integralH I \ointT\ \big
apS[ \big
upFG \bigsq
upW_ \bigveeV^ \bigwedgeJK \bigodotNO \bigotimesLM \bigoplusU℄ \biguplus8.10 DelimitersThese symbols 
an be made large tosurround large formula. E.g.,$ nXi=1 x i%was generated using\left\lfloor...\right\rfloor( ) ( )f g \{ \}b 
 \lfloor \rfloord e \l
eil \r
eilh i \langle \ranglep q \ul
orner \ur
ornerx y \ll
orner \lr
orner" \uparrow# \downarrowl \updownarrow12



* \Uparrow+ \Downarrowm \Updownarrow8.11 Math A

entsâ \hat{a}ba \widehat{a}
aa \widehat{aa}daaa \widehat{aaa}~a \tilde{a}ea \widetilde{a}faa \widetilde{aa}gaaa \widetilde{aaa}�a \
he
k{a}�a \breve{a}�a \a
ute{a}�a \grave{a}�a \bar{a}~a \ve
{a}_a \dota

ent{a}�a \ddot{a}8.12 Size Commands� � � \mu \zsmall\mu \zSmall\mu� � � \zbig\mu \zBig\mu \zBIG\mu
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