Tipsand common corrections

[1] Somecommentsboutnotation.
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(@)

(b)

(€)

(d)

(e)

(f)

Thesymbol“ =” meansquals, andnothingelse. Pointsarelost ontestsandquizzes
for usingit inappropriately

Thesymbol* [0 " meansmplies. It connectsentencesr logical statementdt does
not connectvaluesor expressionsk-or instance:

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

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

The symbol“ O ” meansbelongs to. It relateselementdo sets.The symbol* O ”
meangsincluded in. It allowsto comparebetweersets.Thetwo symbolsarenotin-
terchangeable.

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

We never usetheintegral symbolwithoutthedifferentialsymbol. J’ f(x) isincorrect.
If youareintegratingwith respecto x, you mustwrite I f(x)dx.

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.

Ontherealline,thereis atotalorder( < ) betweemumberswhichis compatibleén some
way with the algebraicoperationsandwhich allows usto speakof negative andpositive
numbersln particular“,/a’ meansthepositive solutionx of x> = a. Thereis nosuchorder
definedon the complex numberswe cannotwrite “z < w” unlessbothz andw arereal
numbersTherefore:

(@)

An inequalitysuchasiz| < 2 (which makessensesincejz| is arealnumber)cannotbe
statedn ary simplerway. In particular” — 2 < z < 2" ismeaningless.
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(b) The*“squareroot function”, whichyoufind in advancedexts on complec variable,is
notdefinedthewayyouwould expect,andnotin any form youcanusein thischapter
Soyouarenotallowedto useit; thismeansfor example thatz2 = w cannobereplaced
by z = +y/w. Also, the symboly/ -1is a quaintholdover, andit is preferableto usei.
More generallyandfor the samereasondo notusey on comple numbersn being

ary integer.

The so-called‘inversetrigonometricfunctions” ( cos !, tan 2, etc...)— inaptly named,
sincethetrigonometricfunctions beingperiodic,have noinverse— areonly usefulwhen
usedin connectiorwith a calculatorDo not usethemin thiscourself youwantto referto

ananglecorrespondingp thepoint (a, b) of theunit circle,andtheangleis notary of those
youknow exactly, simplywrite: “let 6, beananglesolvingcos6 = a, sin8 = b.” Notethat
0, is thenonly determinedipto rationalinteger multiplesof 21t

Thefollowing symbolshave intrinsic corventionalmeaningin MathematicsThis means
thatyou canusethemanytime without having to provide thedefinition:

() N={0,1,2,..} isthesetof natural integers.

@y z={...,-2,-1,0,1, 2, ...} isthesetof rational integers. Thesepunlike the natural
integersmaybenegative.

(i) Risthesetof realnumbersalsocalled“therealline”. R 0 Z O N.

Small-casdetterslike m, n,andsoon, have no intrinsic meaningand mustbe definedin
contect. Therefore:

“The solutionsof cosx = 0 arex = U2 + N1t

isincompletesinceyou did notexplainwheren is chosenBut:

“The solutionsof cosx =0 arex =12 +nm, n 0Z”
or

“The solutionsof cosx = 0 arex = 1/2 + n1t, N rationalinteger”
or

“The solutionsof cosx = 0 arex = ntY2, n oddrationalinteger”
areall correct.Thefollowing notationis useful:
r =s(modq)
(r congruento smodulog) means:
forsomek O0Z, r = s+ Ka.

Weillustratehow to useit below.
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Theequatiorz" = w. Principle:

(&) Twocomplex numbersn cartesiariorm areequaljustin casetheirrealandimaginary
partsmatchx + iy = u+ivmeanx = u,y = v.

(b) Two complex numbersn polarform areequaljustin casetheir modulusis thesame,
andtheiranglesarecongruenimodul o 21t So:

rd® = pd?means r =p, 6= @(mod2n).

Tosolvez" = w, usepolarform, not cartesiar(why? well, try usingcartesiarform on the
following example andseehow you succeed)We illustrateon:find the solutionsz of

z°=1

First, expresslin polarform: 1 = 1 0€°. (You canreplace0 by ary angleequalto zero
modulo2m).
Thenexpressheequationtself:

r 5% = 1 do
which, by (b), means:
r>=1, 50 =0(modn)
whichimplies:
r=1 6=0(mod2r5)
Theequatiorfor 6 saysthat,modulo2t, theanglehasoneof thevalues:

21T 41t 61T 81N

' 5’5" 5" 5’

This correspondso five points equally spacedover the unit circle. That thereare five
solutionsis assuredy thefundamentatheoremof algebrasincez® = 1is anequationof
degreefive.

Findingdiscof convergenceof a complex power seriesusingtheratiotest.
The test examineswhetherthe ratio of moduli of consecutie termshasa limit, and
compareshislimit with one.Threethingsto keepin mind:

(&) Thesymbol| [0 mustbeusedthroughout.
(b) Refrainfrom expandingwhenyou seea power.
(c) Thelimit isonly takenatthelaststep,if it exists.

Workedexamplefind thediscof cornvergenceof
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Let w, bethegeneratermof theseries.
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Asp - oo, eachof thefirst two factorshaslimit 1. This canbe seenwithout expanding:
for instance,

_1f
w(l p)‘p%
e | 1|

haslimit |z + 1 - i| Thedomainof corvergenceis givenby

Therefor% i

lz+1-i|<1
andisthedisccenteredati — 1andradiusone.

Whensolvingexactdifferentialequationsassumeyou foundthe potentialfunctionto be
F(X,y) = X2 - 2y. Thefamily of solutionsis thendescribedpot by

“F(x,y)=x>-2y+C”
(whichimpliesthatwe arenot surewhatF exactlyis), but rather by
x? -2y =_C,

which describes family of curvesin thexy plane.
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f(xX)=9(x) and If (x)dx = J’g(x) dx

are not equivalent statements. For thisreason, neither are

d
o LMoo @ W g g

(1) iswhat | call exact derivative form, not (2). When using the method of integrating
factors, you are required to show step (1). As for (2), which is the next step, it is better
towrite

HOJY = [900)

on the principle that, contrary to students belief, the fewer integral symbols used, the
better.



