BODMAS

What does it mean?
Frank Tapson

Thisis NOT an explanation for beginners. It is an account of some of the differences that
have been found in the meaning given to the second letter. Thisall began with a casual discussion
about algebra, during which something came up about what the place of BODMAS and what
exactly it stood for. Later, a search through some relevant material made it apparent that there
were different interpretations of the O. Thisis a summary of those differences.

Thestarting positionisthis
B isfor Brackets
Oisfor ?
D isfor Division
M isfor Multiplication
A isfor Addition
Sisfor Subtraction

which is merely amnemonic to assign the orders of precedence in dealing with the
operations contained in amathematical statement. Herewe deal only withtheO.

Thereseem to be 5 cases.

1. It has NO meaning.
Thisisfound whereitiswritteninfull, but the subsequent text goesonto deal only
withtheB, D, M, A and S.
Theimplication isthat thereal mnenonicisBDMASandtheOisonly putinto
make it pronounceable. (Thiswould be an acronymic mnemonic.)
Inthiscaseit might be better written asBoDMAS.

2. It means OFF

Thisiswherethefirst two lettersaretaken together to mean “ Brackets Off”, implying
that thefirst thing to be doneisto work out everything whichisinside any brackets
that are present, so that they can beremoved. Or that the contentsof all the brackets
must be worked out first.

The author has a fond memory of this one connected to a lecturer who, when
setting out to simplify an expression, always started off by referring to “ Shake
out the brackets’ . This generated a never-forgotten image of taking hold of
the ends of the expression, picking it up, shaking it vigorously, and watching
the brackets fall to the floor!
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3. It means OF
Thisisareferenceto theusagein connection with fractionslike % of 2%
Since students should already know that * of’ represents x inthisinstance, it would
seemto be unnecessary to giveit aplacein BODMAS, except that it doesindicatea
multiplicationwhich hasapriority over the Divisonneededinthefractionwhichfollows.
Ontheother hand, ‘ of " isnot usually seeninthe sort of mathematical expressionsfor
which BODMA S needsto beinvoked.
Somewriterssay that ‘of” isacontraction for ‘to the power of’ (= meaning 5)

4. It means OVER
Thisagainisareferencetofractions, only now they are of thealgebraic variety, and it
meansthat the fraction must be evaluated beforethe overall statement can be dealt
with. Anillustrative context would be something like

5a—b
(a+b) x 2(ra+9)
Soitisareminder that thedivisonimplied by the horizonta lineof thefraction hasto be
done after the contents within the brackets have been dealt with. Theneed for this
becomeseven moreapparent whenthewholethingiswritten asasinglein-linestatement
(a+b) x((sa—b) ~ (2(7a+9)))

and a so shows how much quicker thefirst versionisto comprehend at aglance, and
why itisthe*preferred’ form.

Certainly this is the meaning the author

was given at school, a long time ago.

It might beworth mentioning that the lineitself isaform of bracket, and wasused as
suchinthe past, which could be used to explain why we are required to work out the
valuesof the statements above and below it before attempting to divide thetop by the
bottom. Not exactly true, but close enough. (seevinculum’ inthe notes)

5. It means ORDER
Thisisan oddity. The explanation usually offered issomething like—thisisan old
word meaning ‘index’ or ‘exponent’ or ‘ power’ — a‘fact’ for which no supporting
evidence has been found. Why not just use‘index’ or ‘ exponent’ to give BIDMAS
or BEDMAS?These arein fact now being seen more often, usually inthe form of
thefirst named.
So BIDMAS isused to prevent 4a2 being treated as (4a)2 which is certainly a
common error in students work
Butisit realy needed? Theindividua facing up to evaluate 4a2bc® must surely have
to know that the indices are merely shorthand notation, that thewholethingisa
contractionof 4xaxaxbxcxcxc?
But then remember that indices can be negative and/or fractional .
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The Vinculum and Brackets

Theseareknownin mathematicsas‘ signsof aggregation’. They areusedtoindicatea
part of an expression whichisto betreated asan entity and evaluated by itself before
being incorporated into the compl ete expression.

Such sgnswereneeded asa gebrabecame more dependent on symbol's, adeve opment
whichtook placeduring the 15th and 16th centuries. Earlier algerawhich used words
much more (usually abbreviated) did not need suchasign.

At first every mathematician devised their own sign of aggregation.

Thevinculum (meaning‘tobind') wasthefirst of these signsto becomemoregenerally
used. It wasjust astraight linedrawn over (or sometimesunder) thetermsthat wereto
be grouped together.

For example, what wewould now writeas5(x +y) waswrittenas 5 X+ y

Bracketscan befoundinvery early usetoo, but only rarely, and they did not come
into genera useuntil the 18th century. Thefour typesmost commonly found are
(round brackets or parentheses)
[ square brackets]
{ curly bracketsor braces}
Chngle brackets [
Bracketsaredwaysusedin pairs, and theuse of different typesisof considerablehelp
inmatching therequisitepairsin morecomplex expressons. For ingtance, theexpresson
giveninmeaning 4 iseaser tofollow if different bracketsare used likethis
(a+b)x{(sa-b)+[2(ra+9)]}
Thevinculumisstill inusetoday but goesunnoticed. After theroot Signv wasintroduced
(early 16th century) mathematicianswould writethingslikeV X+y anditiseasy
to see what happened next.
In higher mathematics, the vinculum isused to i ndi cate the complex conjugate.
Thelineused asafraction divider isnot avinculum, but it isnot stretching things
unreasonably to consider it that way inthe BODMA'S context of meaning 4.

Operator Precedence

Theimportance of knowing about theseruleshas changed over time.

Once, after school and examination needs, it wasonly required by engineersand scientists
who used formulasintheir work. But theincreasing use of computershasmeant more
people now need to know about, understand and apply that knowledge.

For example, amost anyone using aspreadsheet for some serious purpose could find,
amongtheingructions, atablelikethis:

Priority Operation Symbol
1 Exponentiation (Indices) A
2 Multiplication and Division * |
3 Integer Division \
4 Addition and Subtraction +—

In any single line or statement, operations will be
treated with the priority shown. Where operations have
the same priority, they will be dealt with in the order in
which they occur, in reading the line from left to right.
If there might be any ambiguity then brackets should
be used. They overide all other priorities.
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Conclusions ?
So, whichisittobe? Asaways—it depends. A very familiar teaching Situation! But
consider

» Asadtarter, meaning 1 (using thesmall ‘ 0') might be adequate, or
meaning 2 which reducesto the samething. Thismay beall that
many will require, and it would not be difficult tomodify it withan
‘upgrade’ later.

* There seemsto belittle point to using meaning 3

* For thosewishingto useit withthemore‘formulalike' presentation
(asshown) meaning 4 issuitable.

* Inview of the need there could befor many to know, or at least be
awareof, operator precedence asmentioned earlier, then meaning 5
would seem to be the most useful. But perhaps as BIDMASto
makeit unambiguousand avoid that spuriousexplanation of ‘ order’
or the convoluted contraction relatingto‘of .

Aneasy way of checking on comparative usage, but with obviouslimitationsconcerning
the chosen sampl e, isto seehow muchit isused on the Web.
Theresults(in August 2002) produced by one search-enginewere:
Searchingfor BODMASfound 684 documents
BIDMAS 71
BODMAS+BIDMAS 12
How much might thosefigureschange over thecoming years?

For another approach to the problem of assigning degrees of precedenceto aformula,
goto
www.ex.ac.uk/trol/
and ook at
=> A Study Guide to the Formulary

whereBODMASisnotinvoked at all.

Frank Tapson isthe author of the Oxford Mathematics Study Dictionary
and A Mathematics Formulary.
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