Tipsand common corrections

[1] Somecommentsboutnotation.
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(&) Thesymbol* =" meansquals, andnothingelse. Pointsarelost ontestsandquizzes
for usingit inappropriately

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

SIPX+cogx =1 [0 2co2X + 3sirfx = 2 + Sirex.

Thesymbol“ - ” meandendsto, andwe will only useit to denotdimits.

(c) Thesymbol® O” meansbelongs to. It relateselementdo sets.The symbol“ [0 ”
meangsincluded in. It allowsto comparebetweersets.Thetwo symbolsarenotin-
terchangeable.

(d) Useof parentheses.

To multiply x by -y, wewrite X(-y). “x O-y” or“ x x —y” isincorrectgvenif you
reducethesizeof theminussign,raiseit andstickit veryclosetoy.

Also, x -y and x + (-y) arecorrect” X + —y” isnot,evenif youreducethesizeof
theminussign,raiseit andstickit veryclosetoy.

Thederivative signhasprecedencevertheproduct.T herefore% f (t)g(t) meanone

thing (namelyg(t) df (t)/dt ) and% (f(t)g(t) ) meansanother

(e) Weneverusetheintegralsymbolwithoutthedifferentialsymbol. J’ f(x) isincorrect.
If youareintegratingwith respecto x, you mustwrite I f(x)dx.

(f) The notationsd%f, g_)z( meandifferent things. The first is a total derivative (z is a
functionof x only, possiblythroughintermediatevariables)whereasghe seconds a

partialderivative.

“IX2 = x"is wrong,sincex may be negative. The correctformulais VX2 = | x|, whichis
morecompletethan“y/x2 = +x". For thesameareasony?® = xisequialentto y? = x>, (where
y maybenegative), but nottoy = x¥2, wherey is never negative.

Thereis no orderbetweercomplex numbersasthereis betweerrealnumbersTherefore,
“z < W or“-1< z < 1 areabsurditiesNotethatthe domainof corvergenceof a series
definedin C is notan“interval”, but adiscgivenby |z - z)| < R, whereR s a (possibly
infinite) radius.

In thecomple pIaneiheequationi“ = w hasn distinctroots(solutions) Thereforeye do
not usethe symboly/ w, sincewe cannotdistinguishary particularroot. This holdsevenif
n = 2: we cannotsaythat,/w is the “positive” solutionof 2 = w, sincethereis no positive
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or negative amongcomple« numbergsee[3]). Thesymboly/ —1is a quaintholdover, even
thoughfoundin sometexts.Usei instead.

Whensolvingexactdifferentialequationsassumeyou foundthe potentialfunctionto be
F(x,y) = X% — 2y. Thefamily of solutionsis thendescribednot by

“F(x,y)=x*-2y+C”

(not clearhow to make a sentencéncludingthis andthe word “solution”, sinceall thisis
sayingis thatthe potentialis determinedip to a constant)but ratherby

“the solutionsarethecurves x*> — 2y = C”,

which describegxplicitly the one-parametdiamily of solutions.

f(x) =g(x) and If (x) dx :Ig(x) dx

arenot equialentstatementd-or thisreasonneitherare

d
(1) (1;():<)y) g® and  (2) J’d(“d(:)y) dx = [g(x) X

(1) is what | call exact derivative form, not (2). When using the methodof integrating
factors,you arerequiredto shav step(1). As for (2), which is the next step,it is better
to write

MY = [904) dx,

on the principle that, contraryto studentsbelief, the fewer integral symbolsused,the
better



