Somecommoncorrections

Many areusingthefollowing symbolsasif theymeantthe samething:

(@) 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 + cogx =1 0 2coSx + 3sirfx = 2 + sirfx

is correct.
SiPx +cogx [0 1

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

(c) Thesymbol“ - ” meandendsto, asin “haslimit”. It cannotbe substituteckitherto
13 D ” Or 13 — H-

We neverusetheintegralsymbolwithout the differentialsymbol. J’ f(x) isincorrectlf
you areintegratingwith respecto x, you mustwrite I f(x) dx.

Useof parenthese#\lgebraicsymbols+, —, [J 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 + (=y) arecorrect.” X + =y” isnot,evenif youreducethesizeof
theminussign,raiseit andstickit veryclosetoy.

We neverequatdifferentialexpressionsvith scalars:
d(co®) = -sin(6)do
is correct(ontheright, scalartimesdifferential= differential).
d(cos) = -sin(B)
IS not.

The comparisonpropertiesof the integral are the one thing you are requiredstill to
remembewhenyouwill haveforgottenotherdetailsabouttheintegral. Theyarefoundat
theendof §85.20f StewartUpshotsf thesepropertiesare:

(@ Iff(x)=0o0n aninterval,then_[ f (X) dx onthatintervalcannotbe negative.

b
(b) If f(x) < M ontheinterval(a, b), then_[af(x) dxcannotexceedM (b - a).
Thesefactshold not only for the exactintegral,but for the numericalintegrationschemes
aswell. Thismeanghatif, for instancethevaluesof f attheintegratiomnodepointsdonot
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exceedV, thenthe numericalapproximatiorof I:f dx cannotexceedVi(b - a).

In problemsnvolving finding thework, all of you startwith

W = F distance

Thisisincorrectasit only makessensef F isconstanbverthedistancdravelledln all the
examplesve gave thiswasthe caseonly oncellift a bookfrom thefloor,andassumehat
thepull of gravity doesnotdecreasevith height.Thecorrectrelationis oneof

dW = F [d(distancé
or
dW = distanceldF

andit is partof your solutionto specifywhich.

Indefiniteintegralsare(classe®f) functionsi[ (1+ tarf@) d@ = tan® + C . Definiteintegrals

arenumberdfixed vaIues):J’ZM(l + tarf@) d@ = 1. Thisdifferencecarriesoverto the
notationthefirst mightbedenoted (6), thesecond] .

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

Trigonometricsubstitutionslf you encountein anintegralthe expression — 1andyou
decideto replacex by sed, you mustalsospecifythe interval of 6 , aswe havedonein
class:x = se®” by itself only letsy/tar?6 = |tang|. If youwantto usey/tar?6 = targ, you
mustwrite:

x = se®, 8 O[0,W2) 0 [, 312),

sinceonthesentervalstand > 0. (And youmustexplainall thesesteps)Thesameholds
for anyothertrigonometricsubstitutionx = sinG, —1/2 < 6 < /2, etc...

Thisis nota correctionput a usefultopic:howto derivetheformulaefor the cosineor sine
of sumsof angledrom Euler'sformula.Theelementsre:

(1) Eulersformula:
d® = co®d +i sing

(2) Multiplication of complexnumberssameasthatof realnumbersusingthefact that
. 2 _ .
1= -1

(U+iV)(X +iy) = ux+iuy +ivx +i2vy
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= UX— vy +i(uy+ vx)
sotherealpartis ux — vy, theimaginarypartis uy + vx.
(3) Multiplicative propertyof theexponentiafunction:theformula
eV =éd¢e
holdsalsofor complexx, y, in particularfor purelyimaginarynumbers:
da+ib — dadb

(4) Complexnumbersareequalonly whentheir realpartandtheirimaginarypartarethe
sameso

X+ily=u+iv
(X,y,u,vreal)impliesx = u,y = v.
To obtaintheformulafor coga + b), write €2* in two differentways:
d(ab) = gah
or:
coga + b) +isin(a + b) = (cosa + i sina)(cod + i sinb) D

Thetermontheleft hasrealpartcoqa + b), thetermontheright, cosa cos — sina sinb .
Identifyingthemgives:

coga + b) = cosacod - sinasinb.

Notethatidentifyingtheimaginarypartsof bothsidesof (1) alsogivestheformulafor sin

(a+Dh).

Onceyou havethisformula,theonefor coga - b) resultsdy replacingo by —b. Combining
thetwo by addingthem,you canexpressosa cod in termsof coqa + b) andcoga - b).

A similar manipulatiorallowsexpressingina cod in termsof sin(a + b), sin(a — b) . See
Stewartp.484.

Never write 0/0, a/0, 1/oo, a/oo, oofoo, 0 x oo, In(0), O° or any other variant of this
style.In particularo is notanumber.



