
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. 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 .

4. Weneverequatedifferentialexpressionswith scalars:

d(cosθ) = −sin(θ)dθ

is correct(on theright,scalartimesdifferential= differential).

d(cosθ) = −sin(θ)

is not.

5. 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
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exceedM, thenthenumericalapproximationof ∫
b

a
f dxcannotexceedM(b − a) .

6. In problemsinvolving findingthework,all of youstartwith

W = F ⋅ distance.

Thisis incorrect,asit onlymakessenseif F isconstantoverthedistancetravelled.In all the
exampleswegave,thiswasthecaseonly once:lift a bookfrom thefloor,andassumethat
thepull of gravitydoesnotdecreasewith height.Thecorrectrelationis oneof

dW = F ⋅ d(distance)

or

dW = distance⋅ dF

andit is partof yoursolutionto specifywhich.

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. As with anylanguage,a solutionin mathematicsis a sequenceof sentences,separatedby
periods.The sentencesareoften,but not always,themselvessequencesof equalities(or
inequalities).Theymaysometimecontainwords(“sincethefunctionis continuous,thehy-
pothesisof suchtheoremholds…”).A “solution” whichconsistsof aheapof disconnected
expressionswill beconsiderednonsensical,andmaynotgetanycredit.

9. Trigonometricsubstitutions.If youencounterin anintegraltheexpression 2x − 1 andyou
decideto replacex by secθ, you mustalsospecifythe intervalof θ , aswe havedonein
class.“x = secθ” by itself only lets√ 2tan θ = | tanθ | . If youwantto use√ 2tan θ = tanθ, you
mustwrite:

x = secθ, θ ∈ [0, π/2) ∪ [π, 3π/2) ,

sinceon theseintervals,tanθ ≥ 0 . (And youmustexplainall thesesteps).Thesameholds
for anyothertrigonometricsubstitution:x = sinθ, −π/2 ≤ θ ≤ π/2, etc…

10. Thisis notacorrection,butausefultopic:howto derivetheformulæfor thecosineor sine
of sumsof anglesfrom Euler’sformula.Theelementsare:

(1) Euler’sformula:

iθe = cosθ + i sinθ

(2) Multiplication of complexnumbers:sameasthatof realnumbers,usingthefact that
i 2 = − 1:

(u + iv)(x + iy) = ux + iuy + ivx + i 2vy
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= ux − vy + i(uy + vx)

sotherealpartis ux − vy, theimaginarypartis uy + vx.

(3) Multiplicative propertyof theexponentialfunction:theformula

x+ye = xe ye

holdsalsofor complexx, y, in particularfor purelyimaginarynumbers:

ia+ ibe = iae ibe .

(4) Complexnumbersareequalonly whentheir realpartandtheir imaginarypartarethe
same:so

x + iy = u + iv

(x, y, u, v real)impliesx = u, y = v .

To obtaintheformulafor cos(a + b), write ia+ ibe in two differentways:

i(a+b)e = iae ibe

or:

cos(a + b) + i sin(a + b) = (cosa + i sina)(cosb + i sinb) (1)

Thetermon theleft hasrealpartcos(a + b), thetermon theright,cosa cosb − sina sinb .
Identifyingthemgives:

cos(a + b) = cosa cosb − sina sinb .

Notethatidentifyingtheimaginarypartsof bothsidesof (1) alsogivestheformulafor sin
(a + b) .
Onceyouhavethisformula,theonefor cos(a− b) resultsby replacingbby − b.Combining
thetwo by addingthem,youcanexpresscosa cosb in termsof cos(a + b) andcos(a − b) .
A similarmanipulationallowsexpressingsina cosb in termsof sin(a + b), sin(a − b) . See
Stewartp.484.

11. Never write 0/0, a/0, 1/∞, a/∞, ∞/∞, 0 × ∞, ln(0), 00 or any other variant of this
style.In particular,∞ is notanumber.


