
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 “ = ”. I recommendits useat theexclusionof thelim symbolwhencomputinglimits;
see[3-6] below.

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

3. Do not confusea sequence(or a function)with its limit. “an = L” is anabsurdity,unlessan is
theconstantsequence(L, L, L, …) . If youmeanthatan haslimit L, write

an → L .

Forexample,

4 − 1
n

= 4

is incorrect,anddoesnot replacethecorrectform

4 − 1
n

→ 4 .

Most of theabuseof notationoccursusingthelim symbol.Simpleprinciple:functionsandsingle
values(numbers)aredifferentobjects(seealso[9] below).A functionis a wholegraph,whereasa
numberis a lonelypoint on theline.Therefore,a functionmayequala function,a valuemayequal
avalue,anda functionmayapproachavalueasits input (avariable)itself approachesavalue.This
is theonly interactionbetweenfunctionandvalue.Keepthisin mindreading[4], [5] and[6] below.
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4.

(a) Thelim symbolis neverusedby itself.So:

“ lim
t →0

= −1”

is not valid;youmustspecifylimit of what.

“ lim
t →0

(t − 1) ⇒ −1”

is alsowrong:“ ⇒ ” means“implies”, which connectslogicalstatements,not quantities.
See[1] above.Whatabout

lim
t →0

(t − 1) → −1?

It is still wrong.A limit, which is afixednumber,doesnotapproachanothernumber,and
“ → ” means“approaches”.Theonly correctform is

lim
t →0

(t − 1) = −1 .

(b) Onecommonmistakein usingthe“lim” symbolis to omit it. In thefollowing sequence,
both“ = ” signsarewrong:

lim
x→∞

3x + 5
x − 2

= 3 + 5/x
1 − 2/x

= 3 + 0
1 − 0

(fixednumber= functionof x = fixednumber).Thecorrectform is instead:

lim
x→∞

3x + 5
x − 2

= lim
x→∞

3 + 5/x
1 − 2/x

= 3 + 0
1 − 0

(number= number= number).Seefollowing noteabouthowto avoidall thistrouble.

5. For problemson limits, follow this style:the first line is only to castthe problemstatement,
endingwith thecolonsymbol“:”

(a) lim
x→∞

3x + 5
x − 2

:
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As x → ∞, 3x + 5
x − 2

= 3 + 5/x
1 − 2/x

→ 3 + 0
1 − 0

(since5/x → 0 and2/x → 0 )

= 3

Notetheuseof = and → : functionequalsfunction,numberequalsnumber,function
approachesnumber.We never write function equalsnumber,or numberapproaches
function.A limit is anumber,nota function.

(b) lim
t →∞

−1/ 2te :

As t → ∞, − 1
2t

→ 0

so −1/ 2te → 0e

= 1 .

(c) lim
x→∞

1 − xe
1 + 2 xe

:

As x → ∞, 1 − xe
1 + 2 xe

=
−xe − 1
−xe + 2

→ 0 − 1
0 + 2

(since −xe → 0)

= − 1
2

.

(d) lim
t →∞

sin(2t) :

As t → ∞, sin(2t) oscillatesby takinginfinitely oftenall valuesbetween−1and
1 , andthereforehasnolimit.

Here,aplot wouldbeuseful.Provideplotswheneverpossible.

(e) Theclause“asx → a” (a canbea finite valueor infinity) doesnot haveto comefirst, it
cancomelast.Illustrateonexercise43of hw6:
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lim
θ→0

sinθ
θ + tanθ

:

sinθ
θ + tanθ

= sinθ/sinθ
θ/sinθ + 1/cosθ

→ 1
1 + 1

asθ → 0

whereweusedθ/sinθ → 1 andcosθ → 1 asθ → 0 .

6. Findinga derivativewithout usingthelim symbol.Find thederivativeof f (x) = 3x usingthe
definitionin theform (4) p.160:limit as h → 0 of [f (x + h) − f (x)]/h :

f (x + h) − f (x)
h

=
3(x + h) − 3x

h

=
3x + 3 2x h + x 2h + 3h − 3x

h

=
23x h + 3x 2h + 3h

h

= 23x + h(3x + 2h )

→ 3 2x as h → 0 .

Sothatthederivativeof 3x is 23x .

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

8. 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.

9. 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:
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g(x) = 1 + x

g(1) = 2 .

Keepthis in mind in problemswhereyou mustfind, say,the equationof the line tangentat
apoint.

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


