vﬁ_mcﬁons of one independent varicble : vocabulany

math is case-sensihve lowertas e and uppercase letlers are consdered dishnck
differeat symbols 1 r#R, t£ T

single lefters stand for (real or wmpliex) numbers -

"ijzr Y, g A 2,7, Ly Vot B, B, °(>Q)KJ g, ¢, ®

3 e

usual chowces (defautt choices for abstract math Prublems) (outset always)
end of alphabet X,4,2,u,v,t ..,

"vanable names” undershiod to
take vanable (changing ) values

beginming a,b,c, A\B,C, .. " parameter names * standieg For
1 constantsY

almastmiddle £ P h R, oy TR furction names

in G@\JIC“'}TO”S these converttions are overcidden by symbols -i'radﬁténaﬂ‘j Used
to represent physical quohiies | fike A=s? (8reaof a square 15 fhe square of
The side fcnan or A=mr2 ( area of a cirtle s 7 fimes the square of the
rdius) , Usudly the first letierof the name o

F the quantity 15 used as s
syebol.  And stundard ‘ﬁmchohs have inslead

dbbreviahions: cos, sw, |

- okt
arcces, oSy, L., exp, in, .

GOAL The primany acﬁv&g D a CalC course 1S “solving ?mlokems_“

= _g,:;_crbed examgle ?mb\ms outine how gne goes about soiw'na a Probiem but

dogsnot always include every step (You should be able 4o fitl i~ the
missing Steps )

— exercise grodlems ! half of these (udd nwnl:erx) have the answer "1 the
h’xde'of +he book (or onlrie hewmeworte answers t)

e gool of cale is not fo get The answee in the back of the book . These
answers are mstead a means to an end , not the end trself. They tell you

if You understood The process well enough 4o get through 4o the rorveck answec
Urxderjgﬁ-andﬁ? the process s The real end goal here

"Leaming calculus " is about ur}dersi'aodmg e concﬂib and notation and how

its vanous mhﬁi'ques cany be used Yo understand the behavior o)c reimﬁonsﬁipg
between contmuously dnangable varigbles. Part of learming calculus is

understanding s terminology and notahon and having some 1dea where

s various rules and recipes  come "from {even though you doryt have Jo
remember- the derivahairs after seeing them ) There are thousands of colculuc

boo‘nzgf bbﬁ"ﬁ\c& aﬁ s\'mre a ommory no‘}l'a'hors and vocabulary ﬁ)a‘}'ef}ﬁbf&; us to
ommunicate I an unambings lanquage .



mhg c{ one mde‘Peoderﬁ“ variadle ; Uocabulqr\j (2}

XPH exEressloh , X and P stand for ceal numbers | the expression s math
shorthand for compuhing a number from given values of x andp
caled  evaluating the expression

A=D1 eguaﬁon . where A and B are both express(ons standing for numbers.

Pamme&er
e
$(x) = XP+\ Funchon definition . fells you how 1o evalyate
Vr :Tﬁ_;;u*- cutput trefunchon  with a given nput number 0 place
vadade €Y pression of the input variable.
namg r
?31:&%63( f(ﬂ: ‘t?'*- | The in_?u+ variable s JUS'\‘ a P‘.aceh:\cler and the
funchon definifion dees not care whot name 1+ has,
The letler P here (s inferpreted us a Erame{—er ) for each
vdlue of P we oiain q different funcﬁolﬁ,
When a funchion definihon cortains a qumelrer or parameters,
W defines g mify of funchion
f(l} = lP T Pep\aar%g e input- varable by a specific number (m AT

= Sides of the eahuahén), we can evaluate The ]qmch'oﬁ“{‘o
g numper, Inthis case the result dees not depend on the

Paramejaer‘ because of the special pmper’r\es of the numberi.
-&{2)"7—' QP+ | TIn this case the resulT shY depend; or the Parame%er,
TfFp=1 | thea §Q1=2'41 =24)=3
nost “When Xx=2  £6) =20+ :) funchion notation allows us v be move
gest  £(2)=2"% efficient 1 expressing  This statement-

X2+ Y b= g+ | FB\GJH'OOSE\E between two ctherwise 1ndependent va ables
X and Y { 4wo vanables are " \nde{:-enden{‘” when uoy can
specify the value of one without affechng the valve of the
dther).  sucna relahnship makes one vanable deeend

on the other and vice versu,

P . .
=X + | Functional relationship (explicit! )
NtndePe“dealr expresses one varidble y 1 terms of a ﬁmc'h‘m ot
vanable another variable X . The Input vanable is called the
éipre;jq?occﬁe*r mde?endeﬂjr vanade and the owtput vandole the

dc?endenir varalble



Functions of onc mdependefﬂ“ variable ; Vocqbulanj (3)

curves in the plane:  x4y*xg 1 and y =X+ 1 (sebng p=2)
can be visualized as cuves 1~ the Xy qune_ We can a&“‘*“ﬁ _Sf‘_"_g the first
eabuth'x] for Y as a funchon of x Using the q/uqcim'}‘ic -ﬁ)rm,ulq> but there are

+fwo  solutions: . = X+ [4-n “2 xe k(g thet 4-3)«2_20)
~ X4 {420 . 2 3 3 to preduce real number,
E 7z "

For a general relahonship thers may
]

be more than one Y valve ead ‘
' Y= X —\ 437 allowed x value and is not « fundion
2

gragh uwhich bhas exactly one y valre
foreach alowed x valre (PaSSQS‘
y=x2+) ’\ the verfea) line test )
However, in this case our re\ahmshfp CUNE (S
% rtﬂug two funchion Smp\'\s 9[\Aed -{-ogeﬁﬂer_

mi\ic'llr funchonal relafionship | implicik means indireck

4 %2 +B’)_: Xy + | for any point excep’rﬂde er\dPonrﬂ—S a0
example | the \rthonsHlP can be sald to
locally determine y asq j@ncfnm of X |
x thatts a Iifle plece of the cune on either side
oE‘H‘)e oint belongs 1o o ‘EAhCHLM gmp\n, $0
;m® (or 1mplichy) we can think of Y «s
some UNRNown ﬁmcfnm of x {unless we can qc’mqllg
stve the irc\a‘hOOS\’\iP as iy this WQMP\e)ncar—‘ﬂmq'{- Pofr\}‘,
(atthe endponts this can only be dene on oae side ).

Ar\exphcx\* (direct) ﬁ,mchmal re\a’ﬂdnshfp lells us-exqu\j uhat the ﬁmoﬁd\q

1S,

y = X%y and S=1%4+1 express fhe same ’ﬁmch onal 'rt‘lqh'mshfp
oudir aFP[i cahons the varable names used re\;neSeni‘ ?hg sical vanable valves
N some system of Untts so these vanale names are Nardwired into The

prblem  and there (s 0o f\/\nchor) name ( ke £00 :x7—+|) Hhat s
spef/lﬁcan,y venhoned .



funchions of one independent vandble : vocqbulary (4)

expl af dilferennation -

‘ffX\: X?-i- }

£ix)= 6%( (xpﬂ) =

L

We _d*ﬁemﬁﬁe an explic'd- expressi'on of the \ndepef)dﬁ'ﬂ‘
vanable using derwahve rules

y= )(P-l'-l
Y _ 4 (P =px
J}ﬁ(_d%(x ) =pX

) o
px’

"Huke the derivative wrt x
of He expression to the
immediate right "

_ml?licﬂ" differentiation -

%2ryt=xy + |
12612 = v

LN

—_}

LR

we needthe
chaty rule

%FMZPM
= GHw) d
L6(Y)=6'E%Y

Bls eanld{o\vro{ 6;‘ %} :

Sy

W

Yo
=3

X
Y
hl) 1S q P#’on'ﬁ\e cure

‘ -

we have no e)(Plic'llr ‘EAnCHO"“) ‘o difterentiate
00\9 an equation rtla\‘mg hwo vanables ~ We con choose
erther vandole 1o be the “indeperdent” variable and
he other one will then be Hhe 'dependent vanable
since i will depend on the firstuanable Hapug h This
Mqﬁonshlp.

4,9

dy

X sézs \'s the siopaa{ e
=

fmngent line there

Tre rale of dnange of Y wrt X can only, be
c'a{cu\alreﬁl indirecty as a denvahve oy
dlﬂeren{—mhno) +he equation velaling x and y |

2,02
adQ [X Y © = XY +\]
d - d
9 (eyy) = A (xy+)
%XZ +£§92 = %{(Xq)nLa;i((t)
e e e TTTh
2% 25%% i&)s+xig
=%

. s
ay — d Now we have a
2x + 2y Ax J X 532 yelahonship behween
a
2\5%4%—?{:9—& X4, and Z?c

— d - -2 au __ —-Z2x
2y X)El% Y- ox “)1_0\%- g-g:)(

=2y — slope of a geneal F )
2001 ™ o the C*"‘“’Fef

Done,



