Somecommoncorrections

Many areusingthefollowing symbolsasif theymeantthe samething:

(@) Thesymbol“ = " meansequals and nothing else.It connectsexpressionssets,
guantitiespr anyobjectsf thesamenatureputnot statementst is notanall-purpose
connectornor doesit opena paragraph.

(b) Thesymbol“ O " meansmplies It connectsentencesr logical statementst does
not connectvaluesor expressiond-or instance:

SiPx + cogx =1 0 2coSx + 3sirfx = 2 + sirfx
is correct.
SiPx +cogx [0 1

doesnot makesense®sir’x + co€x” and“1” arenot statements.

(c) Thesymbol“ - ” meandendsto, asin “haslimit”. It cannotbe substituteckitherto
13 D ” Or 13 — H-

We neverusetheintegralsymbolwithout the differentialsymbol. J’ f(x) isincorrectlf
you areintegratingwith respecto x, you mustwrite I f(x) dx.

We neverequateaifferentialexpressionsith scalars:
d(co®) = -sin(6)do
is correct(ontheright, scalartimesdifferential= differential).
d(co®) = —sin(B)
is not.

The comparisonpropertiesof the integral are the one thing you are requiredstill to
remembewhenyouwill haveforgottenotherdetailsabouttheintegral. Theyarefoundat
theendof 85.20f StewartUpshotsf thesepropertiesare:

(@ Iff(x)=00n aninterval,then_[ f (X) dx onthatintervalcannotbe negative.

b
(b) If f(x) < M ontheinterval(a, b), thenIaf(x) dx cannotexceedVi(b - a).
Thesefactshold not only for the exactintegral,but for the numericalintegrationschemes
aswell. Thismeanghatif, for instancethevaluesof f attheintegratiornodepointsdonot

b
exceedM, thenthenumericalapproximatiorof Iaf dx cannotexceedM (b - a).

Distinguishbetweenthe expressiorof a function andits valueat a particularpoint. If |
foundthatg(x) = 1+ x andl will needits valueatx = 1, | don’twrite

g(x) = 1+x =2



-2-

since“g(x) = 1+ X" isanidentity (truefor all X) but“1+ x = 2" certainlyis not,but | write
two separatstatements:

g(x) = 1+x
o) = 2.

This is onemorereasonto nameall functions,evenif the dataof the problemdoesnot
namethem.If no namewasassignedit is still possibleto distinguishthe functionanda
particularvalue:

(1+x),.,=2.

Thereareof coursecasesvhenit is appropriateo write “1 + x = 2”: for exampleaspart
of the sentencéSolve for x theequationl + x = 2". But thisis practicallythe only ex
ception.

Useof parenthese#lgebraicsymbols+, —, [J x etc...arenotallowedto collide and
mustbe separatethy parenthesesto multiply x by —y, we write x(-y) . “x O-y” or “ x x
-y” isincorrectevenif youreducehesizeof theminussign,raiseit andstickit veryclose
toy. Also, x -y and x + (=) arecorrect.” X + —y” isnot,evenif youreducehesizeof
theminussign,raiseit andstickit veryclosetoy.

Indefiniteintegralsare(classe®f) functionsi[ (1+ tarf0) d@ = tan® + C . Definiteintegrals

arenumberdfixed vaIues):J’ZM(l + tarf@) d@ = 1. Thisdifferencecarriesoverto the
notationthefirst mightbedenoted (6), thesecond] .

In wordsproblemsneverincludephysicalunitsin theintermediatestepsandneverinside
integralsPhysicalunitsappeatwice, like thegunonthemantelpiecén thefilm noir:atthe
beginningwhereyou definesymbols(“let V bethe volumein cubiccentimeters”andat
theend(“the totalwork is 2.5J”).

(Adventureswith squaregoot).To solve,say,x?> = 5, somelike to useasa step:

Ve=ys ()

Omit thisstepin realnumberst is redundantandin complexnumberst is defective The
correctstepis:

x*-5=0
(X ++5)(x-+/5) =0
yieldingthesolutionsx = —/5, x = /5. Thisway,in complexnumbersx? = -5 gives:
x¥+5=0

(X —/5i)(X ++/5i) = 0...
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Asfor (1), whichl amaskingyouto omit, keepin mindthatin realnumbers,/x2 = |x|, not
X.

Trigonometricsubstitutionslf you encountein anintegralthe expression — 1andyou
decidetoreplacex by se®, youmustalsospecifytheintervalof 6, aswe havedonein class.
“x = sed” by itself only letsy/tar?® = |tang| (seenote[9]). If youwantto usey/tarfd =
tand, you mustwrite:

x =sed, 6 0[0,1W2) O [1, 3172).
Thesameholdsfor anyothertrigonometricsubstitutionx = sin, —1/2 < 6 < /2, etc...
Usingthe“inversetrigonometridunctions”. Theequations
r=sin@ (@)
0 = sin"(r) (2)

arenotequivalentlf, say,theangled andt, timein yearsarelinkedbyt = 6, and(1) gives
thepositionof a particleattimet, then(1) tellsusthat2000yearsago,the particlewasat
thepointof coordinate$0.3418, 0.8650) on a certaincircle.(2),ontheotherhand,doesnot
let t takevaluesoutsidetheinterval[-1U2, T/2] .

The functionssin™, cos?, tan* areonly usefulasa stepin certainnumericalproblems.
Theyplay norolein the polarequation®f curves.On testsavoid usingthemaltogether,
andleavethemin your bag,alongwith cell phoneandcalculator.

Never write 0/0, a/0, 1/oo, a/oo, co/oo, 0 x oo, In(0), 0° or any other variant of
thisstyle.

Threedotsmakea difference Theexpressions
a+a,tata ()
a+a,+..+a (2)
a+a,+..+a +.. ©)]

eachmeanssomethingdifferent.(1) denotesa sumof four terms.(2) is a sumof nterms,
hencedepend®ntheintegem. It is then-th partialsumof theserlesz ak (3) ontheother

handdenotegheseriegtself (or its sum).In particulardo not confuse(2) and(3).



