
Somecommoncorrections

1. Thefollowing symbolshavedifferentmeanings:

(a) Thesymbol“ = ” meansequals, andnothingelse.It connectsexpressions,sets,quantities,
or anyobjectsof thesamenature,but not statements.It is not anall-purposeconnector,
nordoesit openaparagraph.

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

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

is correct,anequalitybeingaparticularkind of statement.

2sin x + 2cosx ⇒ 1

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

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

2. Axesaremarkedwith asinglearrow,not two.Thearrowis to showtheorientationof theaxis,
not simplyto showthatit extendsto infinity.

3. Onproblemswhereyouhavetomatchequationswith graphs,youonlyhavetoprovideenough
detail to forcetheconclusion.This mayinvolve usingmostlywords.For instance,problem3
of hw1:

21and22 arethe only boundedsurfacesamongthosegiven.21correspondsto an
ellipsoidof diameteralongthex-axis(thediameteris the largestdistancebetween
pointsof thesurface),22 correspondsto anellipsoidof diameteralongthez-axis.
Therefore,21matchesVII and22matchesIV.

27is theonly cylindreamongthegivensurfaces.So27matchesVIII.

Etc…

4. “Inversetrigonometricfunctions”is a misnomer,astrigonometricfunctionshaveno inverse.
sin(x − y) = k doesnot becomex − y = −1sin (k) unless,by coincidence,−π/2 ≤ x − y ≤ π/2 .

−1sin (k) is a singlevalue,whereasthesolutionst of sin t = k form aninfinite periodicset,of
which −1sin ( k ) is onerepresentative,useful for finding the numericalvalue(s),given other
informationon t . So −1sin is only usefulin conjunctionwith tableor calculator.Referto your
precalculustext for the definition of −1sin and −1cos . You will neverneedthesefunctions,
exceptwhensolvingcertainnumericalproblems.

5. The inequality 2x ≤ 4 correspondsto the region in the xy planeboundedby the lines of
equationsx = ± 2 . “x ≤ ± 2” is meaningless:what is thechoice?eachof x ≤ −2 andx ≤ 2
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representsa verticalhalf-plane,onecontainingthe other.Neithertheir intersectionnor their
unionis theappropriatesolutionset,sincebothcontaintheregionx ≤ −2 .

6. Neverwrite 0/0, a/0, a/∞, ∞/∞, 0 × ∞, ∞ − ∞, ln(0) or anyothervariantof thisstyle.In
particular,∞ is notanumber.

7. Distinguishbetweentheexpressionof a functionandits valueat a particularpoint.If I found
thatg(x) = 1 + x andI needits valueatx = 1 , I don’t write

g(x) = 1 + x = 2

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 .

Thereareof coursecaseswhenit isappropriateto write “1 + x = 2”: for example,aspartof the
sentence“Solvefor x theequation1 + x = 2”. But thisis practicallytheonly exception.

8. Muchconfusionmarstheuseof thelim symbol.Onewaytomisuseit istoequatealimit (which
is afixedvalue)with a function,asin

lim
(x,y)→(0,0)

2x y
2x + y 2x

=
y

1 + y

(nonsense:fixedvalue= functionof y). Otherincorrectformsare:

lim
(x,0)→(0,0)

f (x, y)

(doyoumeanlim
x→0

f (x, 0)?),or

lim
(x,y)→(x,0)

((x, 0) is notafixedvalue).You will not find thesymbolusedthiswayin thetext.

To keeponevariablefixed,or,moregenerally,to replacea two-variablelimit by a single-vari-
ablelimit, I haveshownhow to do it usingparametrisation(for instance,y = 0, x = t; more
generally,x = x(t), y = y(t)). Onecansolveanyproblemaboutlimits withoutusing(or using
minimally) thelim symbol.Forsuchanexample,read[9] below.

9. Limits, continued.Problem41of §14.2asksto find

lim
(x,y)→(0,0)

2−(x + 2)ye − 1
2x + 2y

.



- 3 -

I copy the expressionas shown,and thereafterI only use“lim” for functionsof a single
variable.Solution:

Let f (x, y) =
2−(x + 2y )e − 1
2x + 2y

. Usingpolarcoordinates,f (x, y) =
2− re − 1
2r

= g(r ) . By

l’Hospital’s rule,

lim
r →0+

g(r ) = lim
r →0

g(r )

= lim
r →0

−2r − 2re
2r

= −1 .

Notehowintroducingfunctionnames(here,f , g ) alleviatesthenotation.Notealsothatwriting
eachof

lim
r →0

g(r ) = −2r − 2re
2r

(value= function)

or

g(r ) = −2r − 2re
2r

(function= adifferentfunction)

amountsto anabsurdity.

Finally, observethat thesolutionshown(asanexampleof correctstyle)is not thebest.It is
betterin generalto avoidusingl’Hospital’s rule,onaccountof all theconditionsto beverified.
Here,observethat − 2r(e − 1)/ 2r is of theform − t(e − 1)/t, which is a differencequotientof the
function − te at t = 0, andsince − te hasknownderivative − t−e , thedifferencequotienthaslimit
d
dt

− te |t = 0
= −1 as t → 0 .

10. Existenceof limit. We gaveanexample(ex 2) of a functionwhich hasthesamelimit along
anylinegoingthroughtheorigin (thereareinfinitely many),yethasnolimit as(x, y) → (0, 0).
Themoralis:findingthesamelimit alongcertainpaths,or asmanypathsasyouwant,doesnot
meanthelimit exists.Findinglimits alongpathsonly servesto showthatthereis nolimit.

Toshowthatthereisalimit, therearetwowaysweknow:directuseof thedefinition,or squeeze
theorem(theuseof polarcoordinates,whenpossible,makesitself useof thesqueezetheorem).
A convenientcriterion,equivalentto thesqueezetheoremandwhichI explainedin class,(and
whichyoucansubstituteto thesqueezetheoremfrom nowon)is:

f (x, y) → 0 as (x, y) → 0 if f (x, y) = g(x, y) h(x, y) (1)

whereg(x, y) → 0 as(x, y) → 0 and|h(x, y) | is boundedby someM .
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Thiscriterioncanalsobeusedwhenthelimit of f is someL ≠ 0, sincef (x, y) → L amountsto
f (x, y) − L → 0, where(1) nowreadsinstead:

f (x, y) − L = g(x, y)h(x, y)

11. Distinguishbetweentotalandpartialderivative.If f (x, y) dependson t via x(t), y(t), therateof
changeof f with respectto t is denoteddf /dt . Therateof changeof f wrt x is ∂f /∂x .

12. Useof parentheses.Algebraicsymbols+ , − , ⋅ , × etc…arenotallowedto collideandmust
beseparatedby parentheses.To multiply x by −y, we write x(− y) . “x ⋅ − y” or “ x × − y” is
incorrect,evenif youreducethesizeof theminussign,raiseit andstickit veryclosetoy. Also,
x − y and x + (−y) arecorrect.“ x + −y ” is not,evenif youreducethesizeof theminussign,
raiseit andstick it verycloseto y .

13. Negativenumbersarenot thesquarerootof theirsquare.

2z = 8

hastwo solutionsz, notonly one,asyouseeby factoring:

2z − 8 = (z − √8)(z + √8) .

To put it anotherway:

“ z = √ 2z ”

is a fallacy,whichwill costyoudearlywhensolvingproblems.Thecorrectidentity is

√ 2z ≡ |z| .

14. Weneverusetheintegralsymbolwithout thedifferentialsymbol. ∫ f (x) is incorrect.If you

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

15. Weneverequatedifferentialexpressionswith scalars:

d(cosθ) = −sin(θ)dθ

is correct(on theright,scalartimesdifferential= differential).

d(cosθ) = −sin(θ)

is not.
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16. (Thiswasemphasizedin everyexamplewedid in class):donotfollow thestyleof thetextwhen
computingnestedintegrals.Computethemoneata time,startingfromtheinside.

Badstyle:

∫
1

0∫
1

x

2sin(y ) dydx = ∫∫
D

sin( 2y ) dA

= ∫
1

0∫
y

0
sin( 2y ) dxdy

= ∫
1

0[x 2sin(y )]x=y
x= 0 dy

= …

Stopright here:redflag,sirenwails.Theuseof thedifferenceexpressioninsidethe integral
meansyouareon thewrongtrack,andall setto annoyyour instructor.

Correctstyle:

∫
1

0∫
1

x

2sin(y ) dydx = ∫∫
D

sin( 2y ) dA

= ∫
1

0∫
y

0
sin( 2y ) dxdy

= I .

Innerintegral:

∫
y

0
2sin(y ) dx = 2y sin(y ) .

Outerintegral:

I = ∫
1

0
2y sin(y ) dy

= …

Thecorrectstyle,in additionto beingpreferredby your instructor,makesit easierfor you to
detectandcorrectyourmistakes.

17. As with anylanguage,asolutionin mathematicsis asequenceof sentences,separatedby peri-
ods.Thesentencesareoften,but not always,themselvessequencesof equalities(or inequali-
ties).Theymaysometimecontainwords(“sincethefunctionis continuous,thehypothesisof
suchtheoremholds…”).A “solution”whichconsistsof aheapof disconnectedexpressionswill
beconsiderednonsensical,andmaynotgetanycredit.
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