
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) 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.

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

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

(e) 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] Polynomialsareseries,but notall seriesarepolynomials.
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arebonafide infinite series,the secondwritten lessambiguouslythanthe first. The first
occurenceof threedotsin (1) and(2) signifiesthattermsextendupto ordern . Thesecond
occurenceof … in (2) meansthat the seriesdoesnot stopat ordern, makingn simply a
dummyvariable.(For thoseof youwholearnedcomputerprogramming,adummyvariable
is thesameasa localvariable).As yousee,threedotsmakeabig difference.

[4] Neither

tanθ = b/a (1)

nor

θ = −1tan b/a (2)

areequivalentto thesystem

cosθ = a, sinθ = b (3) ,

whichyousolvewhenyouareputtingcomplex numbersin polarform.Weexplainedwhy:
whereassolutionsof (3) aredeterminedup to multiplesof 2π, (so:one point on theunit
circle),thoseof (1) aredeterminedupto multiplesof π (so:two possiblepointson theunit
circle).You mayonly use(2) if you aresolvingnumericallyfor θ usingcalculator, andif,
having found −1tan (b/a), youuseat leastoneof theequations(3) in orderto determinethe
quadrantwhereθ resides.

Also, (1) and(2) arenotequivalentto eachother.Whereas(1) hasinfinitely many solutions
residingin exactly two quadrants,(2) is a well-definedfunctionof b/a, allowing θ to bea
singlevaluein theinterval (−π/2, π/2), andtherefore,in quadrantoneor four. Seeexercise
1of thepracticeproblems,addedJan30. In thefigurebelow, thesolution of thesystem
cosθ = a, sinθ = b correspondsto pointP. Theotherspurioussolutionsareeachobtained
by usingsomeinversetrigonometricfunction.

a

b

t = b/a

P

arctan(t)

arcsin(b)

arccos(a)
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[5] “Circle” and“disc” meandifferentthings.Thediscisaplaneregion.Itsboundary, thecircle,
is a curve.Thecircleof radiusoneandcenterw in thecomplex planehasequation|z − w|
= 1, andthediscof radiusoneandcentrew hasequation|z − w| < 1.

[6] Ontherealline, thereis a totalorder( ≤ ) betweennumbers,which is compatiblein some
way with thealgebraicoperations,andwhich allows usto speakof negative andpositive
numbers.In particular, “√a” means:thepositivesolutionx of 2x = a. Thereisnosuchorder
definedon thecomplex numbers.Therefore:

(a) An inequalitysuchas|z| < 2 (whichmakessense,since|z| is a realnumber),cannotbe
statedin any simplerway. In particular, “ − 2 < z < 2” is meaningless.

(b) The“squareroot function”,which youfind in advancedtextson complex variable,is
notdefinedthewayyouwouldexpect,andnot in any form youcanusein thiscourse.
Soyouarenotallowedtouseit; thismeans,for example,that 2z = w cannotbereplaced
by z = ±√w. Also, thesymbol√ −1 is aquaintholdover, andit is preferableto usei.

Note:theabovedoesnot meanthatwecannotusetheminussignwith complex numbers.
−1 is acomplex number(it is evenreal),and−z means(−1)z, which is thepointsymmetric
to z abouttheorigin in thecomplex plane.

[7]

f (x) = g(x) and ∫f (x) dx = ∫g(x) dx

arenotequivalentstatements.For thisreason,neitherare

(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 methodof integrating
factors,youarerequiredto show step(1) beforeshowing step(2).

[8] A scalar expressionis never comparableto a differential expression.The following
aremeaningless:

x + 3y = 4 dx equatingscalaranddifferential

x + 3y dy = 4 dx addingscalaranddifferential

[9] 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
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2x − 2y = C,

whichdescribesa family of curvesin thexy plane.

[10] In wordproblems,I donotuseany symbolwithoutfirst definingit. Soif I amgoingto use
thesymbolx or V, wherex or V is notpartof theproblemstatement,I muststate:“let x be
theamountof leadin kgs” or “let V betheamountof acidin mL”.

In addition,thesolutionof wordproblemsrequirestheuseof verbalexplanationsthrough-
out thesolution,andthismeanscompletesentences.

[11] (Style). In word problems,do not useunits in front of every term of an equation.The
following is incorrect:

dx
dt

= 4L/min(0.2kg/L) − (4L/min) x
100

.

Rather, write:

dx
dt

= 0.8 − 4 x
100

(kg/min)

The textbook doesusethe style I am askingyou to avoid, in an explanatoryfashion,in
equations(2)and(3)onp.97,(andagain in example2 of thefollowingpage),but foregoes
it assoonasthemathematicalequationsarestated,startingfrom equation(4).

[12] The following symbolshave intrinsic conventionalmeaningin Mathematics.This means
thatyoucanusethemanytimewithouthaving to providethedefinition:

(i) N = {0, 1, 2, …} is thesetof natural integers.

(ii) Z = {… , −2, − 1,0, 1, 2, …} is thesetof rational integers. These,unlike thenatural
integers,maybenegative.

(iii) R is thesetof realnumbers,alsocalled“the realline”. R ⊃ Z ⊃ N .

Small-caseletterslike m, n, andsoon,have no intrinsic meaning,andmustbedefinedin
context. Therefore:

“The solutionsof cosx = 0 arex = π/2 + nπ”

is incorrect,sinceyoudid notexplainwheren is chosen.But:

“The solutionsof cosx = 0 arex = π/2 + nπ, n ∈ Z”

or

“The solutionsof cosx = 0 arex = π/2 + nπ, n rationalinteger”

or

“The solutionsof cosx = 0 arex = nπ/2, n oddrationalinteger”
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are all correct.


