Somecommoncorrections

1. Thefollowing symbolshavedifferentmeanings:

(@) Thesymbol“ = " meansequals and nothing else.It connectsexpressionssets,
guantitiespr anyobjectsf thesamenatureputnot statementst is notanall-purpose
connectornor doesit opena paragraph.

(b) Thesymbol“ O " meansmplies It connectsentencesr logical statementst does
not connectvaluesor expressiond-or instance:

SiPx + co$x =1 0 2co$x + 3sir’x = 2 + sirfx
is correctanequalitybeinga particularkind of statement.
sirx + cogx 0 1

doesnot makesense®sirex + co€x” and“1” arenot statements.

(c) Thesymbol“ - " meangendsto, asin “haslimit”. It cannotbe substituteckitherto
1] D ” Or. 1] e ”.

2. Never write 0/0, a/0, /oo, a/oo, oco/oo, 0 x oo, In(0), 0° or any other variant of this

style.In particularo is notanumber.

3. Distinguishbetweenthe expressiorof a functionandits valueat a particularpoint. If |
foundthatg(x) = 1+ x andl needits valueatx = 1, | don’t write

gxX)=1+x=2
since“g(x) = 1+ X" isanidentity (truefor all X) but“1+ x = 2" certainlyis not,but | write
two separatstatements:
g(9) = 1+x
g(1 = 2.

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

(1+ X)lx:l = 2 -

Thereareof coursecasesvhenit is appropriateo write “1 + x = 2”: for exampleaspart
of the sentencéSolve for x theequationl + x = 2". But thisis practicallythe only ex-
ception.



5.

(&) Thelim symbolis neverusedby itself.So“tIirrB = —1" isnotvalid; you mustspecify
limit of what. )

(b) Thelim symboltakesprecedenceveralgebraicoperatorsSo
lim x> -x+1
X1
IS readas“()l(imlxz) - X + 1", whichis thefunction — x + 2, notatall thesameas
>|<|£n1 x*=-x+1

which is the number1. Always use parenthesefollowing the limit symbolwhen
takingthe limit of compoundexpressionsEvenbetter,avoid usingthelimit symbol
altogetherseefollowing footnote.

Limit symbol,continuedConsiderthefunction

X2_
f(x) = x—ll'
Finditslimit asx — 1
XZ_l:x+1, xz1

-1
Xx-1

- 2asx - 1 (1)

Thelimit, 2, is afixed numberanddoesnotdependn x. In our useof notationwe distin
guishfixed quantitiesfrom functionsof somevariable Thereforehefollowing is correct:

X2 -1

lim =lim (1+X)
X-1X—-1 x-1
=2 (2
(fixed number=fixed number= fixed number) whereasn thefollowing, both* =" signs
arewrong:
lim X =1 1+ X
x-1X—-1
=2 (3

(fixed number= functionof x = fixed number).
(3)isaseriousmistakeStyle(2)is correctputstyle(1) is bettersinceit explaingn full why
thefunctionhaslimit 2 (almosteverywhereequalto thefunctionx + 1). For thisreason|
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askedyou to solveproblemson limits without usingthelim symbol.Usestyle(1).

As with anylanguagea solutionin mathematicss a sequencef sentenceseparatedy
periods.The sentencesre often, but not always,themselvesequencesf equalities(or
inequalities) Theymaysometimecontainwords(“sincethefunctionis continuousthehy-
pothesi®f suchtheoremholds...”).A “solution” which consistof a heapof disconnected
expressionwill beconsiderechonsensicaandmaynotgetanycredit.

Definition of derivativelf f isthefunctionwe wantto differentiate,

D, (M) = A(F (x + h) = ()

is calleda differenceguotientlt istheslopeof acertainchordto thegraphof f atthepoint
(%, f (X)), nottheslopeof thetangentatthatpoint.It depend®nbothx andh.
Thederivativeof f, whichdepend®nly onx, is thelimit of D (h) ash - 0. So:

D (h) - f'(x) ash -~ 0
is correct.
f'(x) = D (h)

isnonsenséexpressiomependingnx only = expressiomependingnbothx andh). This
mistakeis of thesamekind asthatdiscussedh [5] above.

Useof parentheseglgebraicsymbols+, —, [0 x etc...arenotallowedto collide and
mustbe separatethy parenthesesto multiply x by -y, we write x(-y) . “X O-y” or “ x x
-y” isincorrectevenif youreducehesizeof theminussign,raiseit andstickit veryclose
toy. Also, x -y and x + (=) arecorrect.” X + —y” isnot,evenif youreducethesizeof
theminussign,raiseit andstickit veryclosetoy.

(Adventureswith squareroot). To solve,say,x?> = 5, somelike to useasa step:

Ve=v5 (D

Omit thisstep:in realnumberst is redundantandin complexnumberst is defective The
correctstepsare:

X¥*-5=0
(X++5)(x-+5) =0
yieldingthesolutionsx = —/5, x = /5. Thisway,in complexnumbersx’ = -5 gives:
X¥+5=0

(X —/5i)(x ++/51) = 0...
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Asfor (1), whichl amaskingyouto omit, keepin mindthatin realnumbers,/x2 = |x|, not
X.



