
Somecommoncorrections

1. Thefollowing symbolshavedifferentmeanings:

(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,anequalitybeingaparticularkind of statement.

2sin x + 2cosx ⇒ 1

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

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

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

3. Distinguishbetweenthe expressionof a function andits valueat a particularpoint. If I
foundthatg(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 .

This is onemorereasonto nameall functions,evenif the dataof the problemdoesnot
namethem.If no namewasassigned,it is still possibleto distinguishthe functionanda
particularvalue:

(1 + x)|x= 1 = 2 .

Thereareof coursecaseswhenit is appropriateto write “1 + x = 2”: for example,aspart
of thesentence“Solve for x theequation1 + x = 2”. But this is practicallytheonly ex-
ception.
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4.

(a) Thelim symbolis neverusedby itself.So“ lim
t →0

= − 1” is not valid; you mustspecify

limit of what.

(b) Thelim symboltakesprecedenceoveralgebraicoperators.So

lim
x→1

2x − x + 1

is readas“( lim
x→1

2x ) − x + 1”, which is thefunction − x + 2, notatall thesameas

lim
x→1

( 2x − x + 1)

which is the number1. Always useparenthesesfollowing the limit symbol when
takingthelimit of compoundexpressions.Evenbetter,avoidusingthelimit symbol
altogether;seefollowing footnote.

5. Limit symbol,continued.Considerthefunction

f (x) =
2x − 1
x − 1

.

Find its limit asx → 1:

2x − 1
x − 1

= x + 1, x ≠ 1

2x − 1
x − 1

→ 2 asx → 1 (1)

Thelimit, 2, is afixednumberanddoesnot dependonx . In ouruseof notation,wedistin-
guishfixedquantitiesfrom functionsof somevariable.Thereforethefollowing is correct:

lim
x→1

2x − 1
x − 1

= lim
x→1

(1 + x)

= 2 (2)

(fixed number= fixed number= fixed number),whereasin thefollowing, both“ = ” signs
arewrong:

lim
x→1

2x − 1
x − 1

= 1 + x

= 2 (3)

(fixednumber= functionof x = fixednumber).
(3) isaseriousmistake.Style(2) iscorrect,butstyle(1) isbetter,sinceit explainsin full why
thefunctionhaslimit 2 (almosteverywhereequalto thefunctionx + 1). For this reason,I
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askedyouto solveproblemson limits withoutusingthelim symbol.Usestyle(1).

6. 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.

7. Definitionof derivative.If f is thefunctionwewantto differentiate,

Dx(h) = 1
h

(f (x + h) − f (x))

is calledadifferencequotient.It is theslopeof acertainchordto thegraphof f at thepoint
(x, f (x)), not theslopeof thetangentat thatpoint.It dependsonbothx andh .
Thederivativeof f , whichdependsonly onx, is thelimit of Dx(h) ash → 0 . So:

Dx(h) → f ′(x) as h → 0

is correct.

f ′(x) = Dx(h)

isnonsense(expressiondependingonx only = expressiondependingonbothx andh).This
mistakeis of thesamekind asthatdiscussedin [5] above.

8. 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 .

9. (Adventureswith squareroot).To solve,say, 2x = 5, somelike to useasastep:

√ 2x = √5 (1)

Omit thisstep:in realnumbersit is redundant,andin complexnumbersit is defective.The
correctstepsare:

2x − 5 = 0

(x + √5)(x − √5) = 0

yieldingthesolutionsx = −√5, x = √5 . Thisway,in complexnumbers, 2x = −5 gives:

2x + 5 = 0

(x − √5i)(x + √5i) = 0. . .



- 4 -

As for (1),whichI amaskingyouto omit,keepin mindthatin realnumbers,√ 2x ≡ |x | , not
x .


