Somecommoncorrections

1. Thefollowing symbolshavedifferentmeanings:

(&) Thesymbol“ =" meansqualsandnothingelselt connect&xpressionsetsguantities,
or anyobjectsof the samenature but not statementdt is not an all-purposeconnector,
nor doesit opena paragraph.

(b) Thesymbol“ 00 " meansmplies It connectsentencesr logical statementst doesnot
connectvaluesor expressiong-orinstance:

SIPX +cogx =1 0 2c0$X + 3sirfX = 2 + sinfx

Is correctanequalitybeinga particularkind of statement.

Siex + co$x [0 1

doesnot makesense®sirtx + co€x” and“1” arenotstatements.

(c) Thesymbol‘ - " meandendd4o, asin “haslimit”. It cannotbesubstituteceitherto* 0 ”
or“ =". | recommendts useat the exclusionof thelim symbolwhencomputinglimits;
seg[3-6] below.

2. Axesaremarkedwith asinglearrow,nottwo. Thearrowis to showtheorientationof theaxis,
not simply to showthatit extendgo infinity.

3. Do notconfusea sequencéor a function)with its limit. “a = L” is anabsurdityunlessa, is
theconstansequencél, L, L, ...). If youmeanthata, haslimit L, write

a, - L.

Forexample,

Most of theabuseof notationoccursusingthelim symbol.Simpleprinciple:functionsandsingle
values(numbershredifferentobjects(seealso[9] below).A functionis a wholegraphwhereasa
numberis alonely pointontheline. Thereforea functionmayequala function,a valuemayequal
avalue,andafunctionmayapproachavalueasits input (avariable)itself approacheavalue.This
is theonly interactionbetweerfunctionandvalue Keepthisin mind reading4], [5] and[6] below.



(@) Thelim symbolis neverusedby itself. So:

(b)

“lim = -1
t-0

is notvalid; you mustspecifylimit of what.
imt-10 -1

isalsowrong:“ O ” meansimplies”, which connectdogical statementsjot quantities.
Se€[1] above Whatabout

t“_mo(t 1 1

It is still wrong.A limit, whichis afixed humberdoesnot approactanothemumberand
“ - ” meansapproachesTheonly correctform s

tll_mo(t -1)=-1.

Onecommonmistakein usingthe“lim” symbolis to omit it. In thefollowing sequence,
both* =" signsarewrong:

lim 3X*+5 - 3+5/X
Xo0 x—2 1-2/X

_3+0
1_

o

(fixed number= functionof x = fixed number) Thecorrectform is instead:

lim 3X+5: |Im3+5/X
Kb X =2 xhe] = 2/
_3+0
1-0

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

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




-3-

ASX — 00 3Xx+5_3+5/X
’ X-2 1-2/x

 3+0

1-0

(since5/x — 0and2/x - 0)
=3

Notetheuseof = and - :functionequalsfunction,numberequalshumberfunction
approachesumber.We never write function equalsnumber,or numberapproaches
function.A limit isanumbernotafunction.

(b) lim e Ve

ASt—»oo, _——>0

=1.
Lo 1-€et
c) lim :
© X=00 ] + 2€
1-€ _e*=-1
o 1+2e¢ e*+2
ﬁO—l
0+2
(sincee™ = 0)
-_1
>

(d) t”f'l, sin(2t):

Ast - oo, sin(2t) oscillatesdy takinginfinitely oftenall valuesbetween-1and
1, andthereforehasnolimit.

Here,aplot would be useful.Provideplotswheneveipossible.

(e) Theclausé'asx - a’ (acanbeafinite valueor infinity) doesnot haveto comefirst, it
cancomelast.lllustrateon exercise43of hw6:



sin®
6.00 +tan®’

sin@ _ _ sin6/sin@
0 +tanB 6/sinB + 1/cosO

1

T 1+1
asb - 0

wherewe usedd/sin® -, 1landcosf - lasf - 0.

Findinga derivativewithout usingthelim symbol.Find the derivativeof f (x) = x® usingthe
definitionin theform (4) p.160limit ash — 0 of [f(x + h) - f(x)]/h:

f(x+h) -f(x) _ (x+h)>®-x3
h - h

_ X3+ 3h + xh? + h* - x3
h

_ 3*h+ 3 +h°
h

= 3¢ + h(3x + h?)
~ 3x%ash - 0.

Sothatthederivativeof x°is 3x2.

Neverwrite 0/0, a/0, a/oo, oo/oo, O x 00, 00 — 00, In(0) or anyothervariantof thisstyle.In
particulareo isnotanumber.

As with anylanguagea solutionin mathematicss a sequencef sentenceseparatetyy perk
ods.Thesentenceareoften,but not always themselvesequencesf equalitiesor inequalt
ties). Theymay sometimecontainwords(“since thefunctionis continuousthe hypothesiof
suchtheorenmholds...”).A “solution” whichconsist®f aheapof disconnectedxpressionwill
beconsideredhonsensicaindmaynotgetanycredit.

Distinguishbetweerthe expressiorof afunctionandits valueat a particularpoint.If | found
thatg(x) = 1+ x andl needits valueatx = 1, | don’t write

g(x) =1+x=2

since“g(x) = 1+ X" isanidentity (truefor all x) but“1+ x = 2" certainlyis not,but| write two
separatstatements:



-5-
g(x) = 1+x

9(1 = 2.

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

Thereareof coursecasesvhenit is appropriatéo write “1+ x = 2": for exampleaspartof the
sentencéSolvefor x theequationl + x = 2. But thisis practicallytheonly exception.



