
Somecommoncorrections

1. Manyareusingthefollowing symbolsasif theymeantthesamething:

(a) The symbol “ = ” meansequals, and nothing else.It connectsexpressions,sets,
quantities,or anyobjectsof thesamenature,butnotstatements.It isnotanall-purpose
connector,nordoesit openaparagraph.

(b) Thesymbol“ ⇒ ” meansimplies. It connectssentencesor logicalstatements;it does
notconnectvaluesor expressions.For instance:

2sin x + 2cosx = 1 ⇒ 2 2cosx + 3 2sin x = 2 + 2sin x

is correct.

2sin x + 2cosx ⇒ 1

doesnotmakesense:“ 2sin x + 2cosx” and“1” arenotstatements.

(c) Thesymbol“ → ” meanstendsto, asin “haslimit”. It cannotbesubstitutedeitherto
“ ⇒ ” or “ = ”.

2. We neverusetheintegralsymbolwithout thedifferentialsymbol. ∫ f (x) is incorrect.If

youareintegratingwith respectto x, youmustwrite ∫ f (x) dx .

3. Weneverequatedifferentialexpressionswith scalars:

d(cosθ) = −sin(θ)dθ

is correct(on theright,scalartimesdifferential= differential).

d(cosθ) = −sin(θ)

is not.

4. The comparisonpropertiesof the integral are the one thing you are requiredstill to
rememberwhenyouwill haveforgottenotherdetailsabouttheintegral.Theyarefoundat
theendof §5.2of Stewart.Upshotsof thesepropertiesare:

(a) If f (x) ≥ 0 onaninterval,then∫ f (x) dxon thatintervalcannotbenegative.

(b) If f (x) ≤ M on theinterval(a, b), then∫
b

a
f (x) dxcannotexceedM(b − a) .

Thesefactshold not only for theexactintegral,but for thenumericalintegrationschemes
aswell.Thismeansthatif, for instance,thevaluesof f at theintegrationnodepointsdonot

exceedM, thenthenumericalapproximationof ∫
b

a
f dxcannotexceedM(b − a) .

5. Distinguishbetweenthe expressionof a function andits valueat a particularpoint. If I
foundthatg(x) = 1 + x andI will needits valueatx = 1 , I don’t write

g(x) = 1 + x = 2
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since“g(x) = 1 + x” is anidentity(truefor all x) but “1 + x = 2” certainlyis not,but I write
two separatestatements:

g(x) = 1 + x

g(1) = 2 .

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

(1 + x)| x= 1 = 2 .

Thereareof coursecaseswhenit is appropriateto write “1 + x = 2”: for example,aspart
of thesentence“Solve for x theequation1 + x = 2”. But this is practicallytheonly ex-
ception.

6. Useof parentheses.Algebraicsymbols + , − , ⋅ , × etc…arenot allowedto collideand
mustbeseparatedby parentheses.To multiply x by −y, wewrite x(−y) . “x ⋅ −y” or “ x ×
−y” is incorrect,evenif youreducethesizeof theminussign,raiseit andstick it veryclose
to y . Also, x − y and x + (−y) arecorrect.“ x + −y ” is not,evenif youreducethesizeof
theminussign,raiseit andstick it verycloseto y .

7. Indefiniteintegralsare(classesof) functions:∫ 2(1 + tan θ)dθ = tanθ + C .Definiteintegrals

arenumbers(fixed values):∫
π/4

0
(1 + 2tan θ) dθ = 1 . This differencecarriesover to the

notation:thefirst mightbedenotedI (θ), thesecond,I .

8. In wordsproblems,neverincludephysicalunitsin theintermediatesteps,andneverinside
integrals.Physicalunitsappeartwice,like thegunonthemantelpiecein thefilm noir:at the
beginning,whereyou definesymbols(“let V bethevolumein cubiccentimeters”)andat
theend(“the totalwork is 2.5J”).

9. (Adventureswith squareroot).To solve,say, 2x = 5, somelike to useasastep:

√ 2x = √5 (1)

Omit thisstep:in realnumbersit is redundant,andin complexnumbersit is defective.The
correctstepis:

2x − 5 = 0

(x + √5)(x − √5) = 0

yieldingthesolutionsx = −√5, x = √5 . Thisway,in complexnumbers, 2x = −5 gives:

2x + 5 = 0

(x − √5i)(x + √5i) = 0. . .
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As for (1),whichI amaskingyouto omit,keepin mindthatin realnumbers,√ 2x ≡ |x | , not
x .

10. Trigonometricsubstitutions.If youencounterin anintegraltheexpression 2x − 1 andyou
decidetoreplacex bysecθ, youmustalsospecifytheintervalof θ, aswehavedonein class.
“x = secθ” by itself only lets√ 2tan θ = | tanθ | (seenote[9]). If youwantto use√ 2tan θ =
tanθ, youmustwrite:

x = secθ, θ ∈ [0, π/2) ∪ [π, 3π/2) .

Thesameholdsfor anyothertrigonometricsubstitution:x = sinθ, −π/2 ≤ θ ≤ π/2, etc…

11. Usingthe“inversetrigonometricfunctions”.Theequations

r = sinθ (1)

θ = −1sin (r ) (2)

arenotequivalent.If, say,theangleθ andt, timein years,arelinkedby t = θ , and(1)gives
thepositionof a particleat time t, then(1) tellsusthat2000yearsago,theparticlewasat
thepointof coordinates(0.3418, 0.8650) onacertaincircle.(2),ontheotherhand,doesnot
let t takevaluesoutsidetheinterval[−π/2, π/2] .

The functions −1sin −1, cos −1, tan areonly usefulasa stepin certainnumericalproblems.
Theyplay no role in thepolarequationsof curves.On tests,avoidusingthemaltogether,
andleavethemin yourbag,alongwith cell phoneandcalculator.

12. Never write 0/0, a/0, 1/∞, a/∞, ∞/∞, 0 × ∞, ln(0), 00 or any other variant of
thisstyle.

13. Threedotsmakeadifference.Theexpressions

a1 + a2 + a3 + a4 (1)

a1 + a2 + … + an (2)

a1 + a2 + … + an + … (3)

eachmeanssomethingdifferent.(1) denotesa sumof four terms.(2) is a sumof n terms,
hencedependsontheintegern. It is then-th partialsumof theseries∑

k≥1
ak . (3)ontheother

handdenotestheseriesitself (or its sum).In particular,donotconfuse(2) and(3).


