
Tips and common corrections

[1] Somecommentsaboutnotation.

(a) Thesymbol“ = ” meansequals, andnothingelse.Pointsareloston testsandquizzes
for usingit inappropriately.

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

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

Thesymbol“ → ” meanstends to, andwewill only useit to denotelimits.

(c) The symbol“ ∈ ” meansbelongs to. It relateselementsto sets.The symbol“ ⊂ ”
meansis included in. It allowsto comparebetweensets.Thetwo symbolsarenot in-
terchangeable.

(d) Useof parentheses.

To multiply x by −y, wewrite x(−y) . “x ⋅ −y” or “ x × −y” is incorrect,evenif you
reducethesizeof theminussign,raiseit andstick it verycloseto y .
Also, x − y and x + (−y) arecorrect.“ x + −y ” is not,evenif youreducethesizeof
theminussign,raiseit andstick it verycloseto y .

Thederivativesignhasprecedenceover theproduct.Therefore,d
dt

f (t)g(t) meansone

thing(namely, g(t) df (t) ⁄ dt ) and d
dt

( f (t)g(t) ) meansanother.

(e) Weneverusetheintegralsymbolwithout thedifferentialsymbol. ∫ f (x) is incorrect.

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

(f) The notations dz
dx

, ∂z
∂x

meandifferent things.The first is a total derivative (z is a

functionof x only, possiblythroughintermediatevariables),whereasthesecondis a
partialderivative.

[2] “√ 2x = x ” is wrong,sincex maybenegative.Thecorrectformulais √ 2x = | x | , which is
morecompletethan“√ 2x = ±x”. For thesamereason,2/3y = x isequivalentto 2y = 3x , (where
y maybenegative), but not to y = 3/2x , wherey is nevernegative.

[3] “Inversetrigonometricfunctions”areonly usefulwhenusingacalculator.Youwill notuse
themin thiscourse.Seepracticeproblem1,(vi)

[4] Thereisnoorderbetweencomplex numbers,asthereisbetweenrealnumbers.Therefore,“z
< w” or “−1 < z < 1” areabsurdities,andarebestavoidedif youdon’t wantto losepoints

in largenumbers.Notethatthedomainof convergenceof acomplex-valuedseriesisnotan
“interval”, but adiscgivenby |z − z0| < R, whereR is a (possiblyinfinite) radius.
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[5] In thecomplex plane,theequation nz = w hasn distinctroots(solutions).Therefore,wedo
not usethesymboln√w, sincewecannotdistinguishany particularroot.Thisholdsevenif
n = 2: wecannotsaythat√w is the“positive” solutionof 2z = w, sincethereis nopositive
or negativeamongcomplex numbers(see[4]). Thesymbol√ −1 is a quaintholdover, even
thoughfoundin sometexts.Usei instead.

[6] Distinguishbetweenseriesandfinite sums.

∞
∑
0

nz = 1 + z + 2z

is incorrect.

∞
∑
0

nz = 1 + z + 2z + … + nz

is alsoincorrect:even if you stopat n insteadof 2, the right-handsidehasonly finitely
many terms.

∞
∑
0

nz = 1 + z + 2z + …

and

∞
∑
0

nz = 1 + z + … + nz + …

arebothcorrect.Theuseof thethreedotsat theendis important.

[7] Whensolvingexactdifferentialequations,assumeyou foundthepotentialfunctionto be
F(x, y) = 2x − 2y. Thefamily of solutionsis thendescribed,notby

“F(x, y) = 2x − 2y + C”

(which impliesthatwearenotsurewhatF exactly is),but rather, by

2x − 2y = C,

whichdescribesa family of curvesin thexy plane.
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[8]

f (x) = g(x) and ∫f (x) dx = ∫g(x) dx

are not equivalent statements. For this reason, neither are

(1)
d (µ(x)y)

dx
= g(x) and (2) ∫

d(µ(x)y)
dx

dx = ∫g(x) dx .

(1) is what I call exact derivative form, not (2). When using the method of integrating
factors, you are required to show step (1). As for (2), which is the next step, it is better
to write

µ(x)y = ∫g(x) dx,

on the principle that, contrary to students’ belief, the fewer integral symbols used, the
better.


