R.1/R.2: Sets, Numbers, Arithmetic & Absolute Value

A set is a collection of objects, the objects usually called elements. A set containing only the
elements a, b, ¢ can be written symbolically as {a,b,c}, which is called roster form (a roster being
a list). Order does not matter, so for example {c,b,a} represents the same set and we can write
{a,b,c} ={ec,b,a}. Repetition does not matter either, so for example {a,a,b,b,b,c,c,c,c} is
considered to be the same set as {a,b,c} (both sets contain the letters a, b, ¢ and nothing else).
The set that contains no elements is called the empty set or null set, and symbolically is written

as @ or { }. To write {&} is incorrect since it represents the set that contains the empty set and

therefore is not empty. (Consider that a bucket that contains an empty bucket is not itself
generally considered to be empty.)

A set can safely contain anything except itself — which leads to a maddening scenario
known as Russell’s Paradox. For the purposes of this course we need only consider sets that
contain numbers. First there is the set of natural numbers {1,2,3,...} , also known as the counting
numbers because they are the numbers that are most naturally used to count things. Notice how
the set is being represented: the first few numbers are listed until a clear pattern is established,
and then there are three dots to indicate that the pattern continues indefinitely. This is how
roster form can be used to define sets that have an infinite number of elements. An even “nicer”
way to denote the set of natural numbers is to give it the special symbol N; that is,
N={123,..}.

Next there is the set of whole numbers {0,1,2,3,...}, which can be seen to be N with zero
thrown in.

More significantly there is the set of integers Z = {... — 3,—2,—1,0,1,2,3,...}, which is the set
of all whole numbers and their opposites. The Z comes from Zahl, a German word for number.
Only a few centuries ago many people, some mathematicians included, did not consider the
negative integers to be actual numbers, since one could never have -3 stones in one’s hand or
count —12 ducks on a pond. Such objections have long vanished among math nerds everywhere,
and it’s a good bet that you yourself (nerd or not) have no qualms with the idea of —1 being a
number. In this economy it makes perfect sense to talk of someone being worth, say, —2000
dollars. Thanks to the power of negative thinking the equation = +1 =0 has a solution.

The set of rational numbers, or rationals, consists of all quantities that can be expressed as
a ratio of integers — that is, as a fraction with an integer in the numerator and a (nonzero) integer

in the denominator. Some examples...

® () is rational, since 0 = 0/1 (the ratio of the integer 0 to the integer 1)



® 1 is rational, since 1 = 1/1 (the ratio of 1 to 1)

® 3 is rational, since -3 = —3/1 (the ratio of -3 to 1)
2 2

°

—% is rational, since _T (the ratio of -2 to 5)

® (.418 is rational: 0.418 = 0'458 = 0'458 . }888 = 1461080

In evidence above is that any integer or terminating decimal value is rational. What about
decimals that repeat such as 2.1626262...7 It turns out they're rational also, but there’s a trick to
getting them expressed as fractions of integers. Let N=2.1626262... Then 10N=21.626262... and
1000N=2162.6262... Check it out:

1000N 2162.6262...
— 10N = — 21.6262...
990N 2141.0000...

Thus we have 990N = 2141, or N =2141/990, which is a ratio of integers!

Keep in mind that something like 5/0 is not a rational number because division by 0 is
undefined. That is, 5/0 is not a rational number because it’s not a number to begin with. How
many zero-pound objects can you stuff into a 5-pound bag, anyway? You can say an infinite
number, but infinity ain’t a number any more than ain’t is a word.

Notice something about the rational numbers: they can’t be listed in a neat row like the
integers. After 0, what’s the next rational number in line? Not 1, ‘cause % comes before 1. Not
Y%, ‘cause 1/3 comes before %. And Y comes before 1/3, 1/5 before %, 1/6 before 1/5,... Long
story less long: there is no “smallest” rational number that’s greater than 0. We’'ve bumped
against an issue that’s actually of great concern in calculus, so suffice it to say that while the
rationals can indeed be listed (Cantor did it in the late 1800s), the list cannot be in ascending
order. Nonetheless there is a “neat” way to precisely define the set of rational numbers using
what’s known as set-builder notation.

Here we go. Sets are often represented by capital letters like A or X, while the elements of
sets are represented by lower-case letters like a or z. If a is an element of A, we write a € A (the
symbol € is read as “is an element of”). If a is not an element of A, write a ¢ A. Consider the
set S ={1,2,3,...,99,100}. So S is the set of integers from 1 to 100, inclusive. In set-builder
notation we write S ={z |z €Z & 1<z <100}, where the vertical bar | is read as “such that”.
The whole ensemble reads as follows: “S equals the set of all z such that z is an element of the set
of integers, and z is greater than or equal to 1 and less than or equal to 100”. A lot of words boil

down to just a few symbols.
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The set of positive even integers is {2,4,6,8,...}, which in set-builder notation can be

written as {z|z>0 & z€Z & ziseven} or {z|z €N & =z iseven} or just {2z |z € N} -
the last one being read as “the set of all 2z such that x is a natural number,” which makes sense
because x € N means z can be 1, 2, 3, etc., and so 2z can be 2, 4, 6, etc.

Now we’re ready to define the set of rational numbers neatly. First, the set is customarily

given the special symbol @Q for “quotient” — since every ratio is one. So we have

Q= {% | p,€Z & q= 0} ; that is, Q is the set of all quantities of the form g such that p and

q are integers, and ¢ doesn’t equal 0.

Many numbers are not rational, in which case they’re called irrational. Expressed in
decimal form, irrational numbers neither terminate nor repeat. Examples of irrational numbers
are m, /2, ¥5 and so on. Strangely, while there are an infinite number of rational numbers and
an infinite number of irrational numbers, it can be proven that there are “more” irrationals than
rationals! Sound intriguing? It all comes down to the difference between being “countably”
infinite and “uncountably” infinite.

We come at last to the set of real numbers, often denoted by R. Different texts define R
in different ways, and for a “lower level” text the trick is always to come up with a definition that
is “user-friendly” without being too sloppy. Your book’s definition is too sloppy. After giving it
some thought, I've come up with the following:
R ={dd,d,---d,.d, d,,-|neN & d €{01,...,9} for each i} . That is, R is the set of all
objects of the form dd,d,---d, .d,  d

.o -+ such that n is a natural number and the digits d,, d,, d,,
etc. are each an integer from 0 to 9. So 70 € R since 70 =d,d,d,---d,.d

d

i

w1
- it we simply let
n=2 d =17 d, =0, d, =0, d =0 and so on. And the famous number 7 = 3.14159... is also
real since m = dd,d,---d,d, d, . ,--- if welet n=1, d =3, d, =1, d;, =4, d, =1 and so on. Notice
that n is just the number of digits that come before the decimal point.

Basically, in our “base-10” numeration system, any number that can be expressed as some
sequence of digits from 0 to 9, with the placement of a decimal point somewhere, is a real number.
This is not a “rigorous” definition of the real numbers, but it’ll carry you through calculus. A
“rigorous” definition constructs the real numbers from scratch, as complete abstractions, by
establishing around ten axioms. A few of these axioms we’ll encounter soon, and you’ll find them
to be familiar. Later in the course (but not much later) we’ll be looking at numbers that are not
elements of R — that is, so-called imaginary and complex numbers.

We turn next to the universally agreed-upon order of operations that is observed when

evaluating convoluted arithmetic expressions. You know the drill:
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1)  Grouping Symbols: Anything inside parentheses ( ), brackets [ |, or braces { } must be

dealt with first.

2)  Exponentiation: All exponents are evaluated once grouping symbols are eliminated. Recall

that " =a-a-a-----a (n @’sin all). On calculators a" is keyed in as a”n.

3)  Multiplication/Division: Proceed from left to right. A common error is to assume that

multiplication always comes before division!

4)  Addition/Subtraction: Proceed from left to right.

Example 1 Evaluate 12 +4-3

Solution: Right way: divide first, since it Hugely wrong way: multiplying first, then
lies to the left of multiplication here... dividing...
12+4-3=3-3=9 12+-4-3=12+12=1

Example 2 Evaluate 4* +18 +3—-2' —3.(8 —6)

Solution:

=4’ +18+3—-2"-3-2 (work inside parentheses first)
=064+18+3—-16—3-2 (evaluate exponents)

—64+6-16—3-2 (divide)
— 64416166 (multiply)
—70-16—6 (add)
—54_6 (subtract)
=48
Example 3 Evaluate _12 ~ (5_ gl)—_ 68—+ 82

Solution: The fraction bar is a grouping symbol: it creates a top group and a bottom group.

Groups are always evaluated first, so evaluate top & bottom separately.

Top: 15+5:4+6—-8=34+-6—-8=12+6—-8=2—-8=—6
Bottom: —6—(-5)—-8+2=—-6—(-5)—4=—-1—-4=-5

Thus
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Be mindful of negative signs! A negative sign is nothing more than shorthand for

multiplication by —1, really. So when evaluating, say, the expression —5°, you’ll be better off in
the long run seeing it as —1-5>. Now following the usual order of operations yields the correct
outcome without fuss: —1.-5"=—-1-25=-25. Note: 5 =25 On the other hand,
(=5)” = (=5)(—5) = 25. Be keenly aware of the difference between —5 and (—5)*! It’s the kind
of thing I like to put on exams.

Now, on page 12 of the textbook some of those axioms concerning real numbers that I was
on about are listed. The book calls the axioms “properties,” but whatever you call them, they’re
unproved assumptions that we take as given throughout the course. Of particular importance is
the Distributive Property: a(b+c¢)=ab+ac. For example, 5(2z +3)=5-2z+5-3 =10z + 15
and 7(2z —3) =327+ (=3)) =z-2z + z-(—3) = 22° + (—37) = 22" — 37, where we observe that a
minus sign (subtraction) is merely shorthand for adding a negative: a —b =a + (—b). (Pause and
take note of the difference between a negative sign and a minus sign.)

Finally we come to the notion of absolute value. On page 14 of the textbook there is
Figure 11, which depicts the real number line. The idea is that every real number corresponds to
a point on the line, and the absolute value of a real number z, written |z|, is nothing more than
the distance that z is from 0. So |3| =3 since 3 is “3 steps” away from 0 on the number line; but

also |—3| =3 since -3 is also “3 steps” away from 0. Formally this is the definition of absolute
z, ifz>0

value: |z| = {—x if <0

Example 4 | Evaluate |13 + 6, ‘«/ﬁ - 3‘, ‘x@ — 3‘

Solution:
® |-13+6|. Absolute value bars are grouping symbols, so always evaluate what’s inside
the bars first, then go from there. So: |-13+6|=|-7|=7.
o ‘\/E —3‘. The absolute value of a nonnegative number is the number itself. Since
J10 ~ 3.162 is greater than 3, we find that 10 —3 is nonnegative. Thus
\Jﬁ — 3‘ =10 — 3 and we leave it at that. Unless instructed otherwise all answers must

be exact — meaning no rounding occurs, so /10 must be left as +10 , and © must remain
TC.
o ‘\/5 — 3‘. This is a different story since /2 ~1.414 and thus ~2 —3 is a negative

quantity. The absolute value of a negative number 1is its opposite:

N2 -3 =-(v2-3)=3-+2.
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Notice in Example 4 that —(\/5 —3>:3—\/§, which comes about by applying the

Distributive Property and the Commutative Property of Addition (along with the understanding

that a negative sign represents multiplication by —1 and a minus sign represents addition of a
negative quantity): — (\/§ — 3)2 —1-(V24+(=3) =12+ (=1 (=3) = 2 +3=3+(—/2)
=3-2.
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Example 2 | Evalwade y?+13+2—at—3-(9-¢)

o Soludlon :

o B L{3+1\Z:" 3 "";ZL{ ""3 . 2 (\A/O"k MS('olL Fc\rem‘HﬁQS?,S)
= 13+ 3-26 -3 2 (evaluale exponents)

b

= b4+ r—16 —-B- L (oltvno(ﬂ/)

= 4 +6 —16— 6 (mu)ﬁ,?/ch
= 70 -16-6 @dd)

= |54 ¢ ‘(SuHmd’)
= |4y (subfrach)

EXaml@ ?} | Evo\‘u e 15"—"‘3/'4{"‘6'—g ‘
—Cr(5)TF+

'30\3\0“" The fradtion bar creades Twe 3ro\/\?$ N ‘\’bf Aroup (The V\kAVY\QrajO% Lo Lo’H'm Nrawp (ﬂ\Q, |
&Rnom\\m{b%, C/ro\&{ys 'S OJWo\b\S Q,Va\‘vmf&ot %FST) 50 Q,V&‘uoj?, ‘)‘o(p & Lo’H’om §Qfa\r‘ad't|kl',

15+ 5S4+6-7 —(—(-5) -3+

= 2. 4{— (Y (a()wo(e) = £ C"S) — 4 (o(lv«o(q |
= ga=6-3  (mulfply) = 14 (subteact

= A7 | (dy1ede) =8 ] . (subtract)

= ¢

Thus The fradion becomes t_:%—- / Wwhich snmplncnes To E

BQ W\W\M\A) o‘F n%aﬁ't‘vb 5;0\(\5',’ A nQ@.j’)ife, Slgvx 1S r\o‘“'\\ncf) More ‘H\am Skorﬂ'\o\hi For Mu\‘\'xphuj-lbw \9\1 “'j-.

Q :
A common erroc S "’o Wrﬁ'L "’3 = ‘7/ br.,d' ‘HHS IS WFong'. % wr')Jra. "31 eans To writ e

""1"33\/ m\i ‘ou\ ‘\"I\Q Order- of OFera(hov\S “1‘31 ~ -1 = ""7 (Q)((?onmﬂ&\'\on iSt) M\AW(\\J\OV\ Q«\&)
Thal s, —3"= -9,

On the other hand, (-3) = €32 =9, which 15 o very differedt result
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‘W\Q/ 7”_6«3 Number \mq, 1S oﬂ{nc)fut \S: é__—"f__"—'l‘—‘__“"_*—"}_“'_“'_’% IR

_1{._.3-1"1012 —4—
EaLL Pom‘\' 0On ’H\Q, )ly\a cm-respovxo(s 1’0 - Po\rj\’lcu]au' l’ud V\MW“’Q‘"’(‘ A\\ ﬁ'\t l’u\ \(}um\oa.rf (M’L ‘ﬁwre,. (1)01,«‘“
WC\mL \[{ Somew\nzre./ LQJYWQ,U\ 1 & 9\) ouxot T \')usjf 1o The rugwf ot ?) Svm\)lu— ~eals kaap To ‘H\Q, lQH‘
W\\\\SJ\- ‘M@U‘ reals are found Yo The "ff)k‘—o

The W of o rea number X, wrttten % 5 IS S‘\mpM ﬂeoﬂ\s)fav\w/ X is Trom O on the

number hv\L, HQY\CL )7\\ =N & J"‘Ql“"1 Sinee %oﬂr\ A & AN dre &.A'lST«nw- of 72 STQFS
way Fom O, Ao |=24|=2%4, |35[=3/5, ad [0l =0.

/\/0 VYIA‘H—QF WL\J /’ﬁ(J Number S, I‘H a’\wa\js ]Lrwe,ﬂ\of" /’X/ZO MOF'&, ‘FOr’waH The &laSo‘vj'L VQ,\AL/
x ' ' |
operdion IS detined thus

E)fm‘q-' ! | Wr\’\'e_ ¢ a Ch XFrQSSIO \,\/rﬁ\oul\)’ OdaSo\w)fQ.« \/oJV\L OU"S.

A |—-13+¢|

o Solwlion:  absolde value bars are g)rouping '5(/]W)bo\5) so evalude —124( FlrS]L/ Then 98( the
(A\oSo\uj'e, \I&\ULZ/ il

ke = -7 =7 /

by | Var -3

OSO’U()'JOV\'. A (a&\cw\d—br W]H ‘h“tx)ou +h4+ \[IO—"'B ZO/ §0) MS\V\:') Hé) a,!?bkj‘/ Wwe ‘FMOL
fhal [V 3| = VIo =3

) |vw -3

Sliflon: here VI -3<0, 50 by ) we gl V3 -3 = - (/3 -3) = ~/F +3
=2+(3) = 3-V3

O aaly
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thmmon 1
i 6& = (U A° ‘T A ‘FGr am.1 Ne N / o_ i (,aL“ch the LaSQ.—) n The Q)(EOV\U\T

L i et R i S i
From this dfintion (heacefth cied D) many Jows acise:

Laws of E)(Ohlvd's FOr‘ OmU\ ’YY))'YLG. N WI‘H’\ VR = EH W l’)an,.,

T

Tor G# O (we need men s thal  M-n >O\

Mote Exponeats are meccly shosto
l/\d\ftOL WEOr rePed'eJL Muﬁnghwj'ion Jusf
S mw\ﬁfhcaﬁ'wn 1S S'Mr&"'\omot Wtor‘
reFQch'bA chs‘hOn'v

VEor b # 0 24 45+43+3 — 2.4
5:3:3:3 = 3a4—> %

1

Tker \(AW5 W\(A\'\Q/ SASE. | Evan -,, Wwe ibn* \OJ\W\QF \,,/;‘h\ ‘H'\‘a(’ ‘F(Wma\ lor'od‘%. Acaor-*'a(incb Tb Law 1. O—'i}

2l 5 245 i & ¢
G’ = 0772 ) bt thd makes sease sinee @ = @ea & = ac@caracon | and Fhas
2 - S ; L ¥ D1 =
Aral = {&\,ms.(a.a.,a-a-a) = QA Aac A = A g¢ The |aw 6075, (The D1 over —the
Gélud 5'@"\ Means Pucim‘hon 1 1S \;.Q_\m) a(()\\w\).
o R 25 PR R
]Q SAYE -~ - a == A ¢ IJ"‘V\ 3«{’ (.o —_— = — :——o——oaoa‘c
- “{J (('.L - 3 Lj JW\QT L) B ! Fe¢ail Ji stac al 4 s (! a: T
1-1- a-a-& = a-a-a = A° (ndte "EC“'i for e 0\7?:03
. / &\ = Se2 16 A | .
Li‘ 5““35 '\Ck ) = (A = Y Lhich e Can S 1S reagom.bi@ i% wé€ '{’ake AnoTher UO'\ﬁQrB amor”oac)ﬂ
i \ " L =
Mailing {\\era\ use of /Dj, p (as) — CZ‘@CLS o L/a.a'a-ggay. (a.a.a\_oa.ay = A QG0 O G-A O 0Ol
10
== 0L |

o~ A ” = ’. ! ‘THE W ’ i el | i 4 | 1 |
Diddle acomnde it L4 & L5 1§ see tha he y Mesh  with Gxgecfaf\o.\s as wel. Mile: A =a by defaulT

rD{‘FM&T\OV\ Q
o ““‘i +Or. auw C(#O
am
ﬂne reason "’W The {n verJﬂtm of ?Q— STems 'me The obsﬁrvafhon ‘Tha‘f’ ‘{:or‘ a;to o = | Y, bud' 3
™m |
LR allowtj | 2. To be Q!n?zwu( n ThiS Cas 02, T would ScuI am — OCM T CL ' So }Q’ﬁ'w@ (lOf-'i T
2 ) . .

mQ @QJ\Q_FOJ Stnlm@ O‘F 'HngS.



SOVY\L W\OCﬁ’QFS ‘3'0 be MiﬂOL‘Fu! cnc: A V\%Cj.IVQ— Sian : lY)OQlcad'QS Mu]‘g'lphcd'lon \9\7 =g (dl\d ""i N Turn N
OQQCQMQ/& o be the “&u.‘hv{« OWOS#‘QU ot i/ which means 1 & =1 Sum 1o ZQFOB' Thus whew en—

(/ounl,ftr'\-ﬂa AN QXPF'QSSWY\ M‘(Q __’51/ r‘, MV\S-" \OQ ),M as —'i’%l) ‘H:\Qﬂ) bv\ Order o‘F OFU’OC’IOY\S/ ‘H\Q/

@(PDMJ E oqlS(MJLcMwQ 1irsT 56 That 51 lyec/qmes ‘7/ oF T which W\\Alﬁ(“wd'\on S Performw( 50 thay -1-9
fbe,wmels 1. To summarizer -37 = -1-37= -4-9 =-1. This was menTioned 1n Section K1
\yud' s WOFﬂ\ r’epcad'ir'w) Sinee wrﬂ'mg -—51‘-'—’-7 IS suth & Commoa ¢rcor.

d' MuST be seen ’ﬁwd. "50‘-’—--'1

/

SIW\IIM\\‘ P while 1°=1 ) 5021) 17,§:7\O:: /K9 and. (*?3}0:—1
Sinee. —-5° = -1-5°=-1-1 = -1.

‘,\/L)en Variables are ]yﬁ'ro&uu,& The )oakg S The Same s )‘F 7(750) Then “”%O = -4-«°=-111=+ -4
while | (XY 1=, | Ansther domo : —6X7? = =6 X" =-6-1 = “é/ (-6x) =1, and ‘Fma/h}
f(éx)" = —1- (éX)of—'-— -1-1i=r1 >. The ()rola\ems odgeﬂom sTudeals encounter L\U‘L/ I bq,héve) STem
trom the ‘Freimn“' “‘mvisdalh’f»\” o mmﬁ.ehgﬁ\ovx n the comediona) notdlon! Thad 5, dX will usu«Hj

be writTen as AX, and —1-2 will be wrtten as —.

SOW- ‘hrmmo]ooul Nnow #DHOWS. A +Qr‘m 1§ Ouw.raJH G thﬁ,l I & Sum , SO 9041"5"? f an eY—
Dression (',OM\Y\'\V\D of The ferms Ax & 54 and VAP =1X+5  consists of the Terms 64 R 1.
Cmck 5 (wﬂ‘r@ The QXFreSSMn A S ?3(2‘4—(—‘{7(3*5 1’0 SCL“H\aj' "“f?() H0+ L{?() S ad’\/\anv‘ ‘H'\Q +Qrm
N ﬂ\e W\\M\e,) | 1Ke Terms Are f—)/OJ‘VY\S ‘H\ad' (,onS‘\ST mt __‘H«e. Same \/arlu‘ales with The Same eXFonen"'S.
HQVQ'IS An )H\,_kSTr'od'lOn/ l«/lﬁ\ ll‘(e.‘k’ums (,QVW\QC\'QJL L\] J)k&"@o\orui unc@_r‘swrmcﬁ‘.

9\11 T —5x+ 2xy + Tt — T Ay - 0. 240 Yy + A Ay~ VIryz — Pyt - Hy - 15VA T+ (G

arae o ko

Mite —\777(4?% S a ferm nol like To 2% sther since no other Term has Hhe variable %, Alsy the lasTJ&rm/
Q) has Wo \awlob-} Since— ﬂ’ has No \/aLr“laJa‘Q, ad" all . FH\«H\,“ V\(ﬂLl'Le_, ‘H'\oj ‘hr_'ms skl Lo 3,)(,,} Z 5]11?

Are noT like %Lmsejv ‘“\OV\% ‘H&V} have ‘ﬁ& Some Varigbles ) The L)(Ponud's Ah“\' e,vd'ir—d\} malch \,(P _(37(«2 L)as
9(1 h/\m\Q %(17 has i\/l)

/\/ow) o go‘unor\m«‘ IS V\Oﬁ'\lmﬁ more fThan an Q,X?FQS_S}'OV\ (/OV\S‘S‘\F\V\:) oT one or more "’U‘MS/ each Term

(/onS‘m'\g ot wnSTanS (LQ- V\\AW\LU’SB anA/Of‘ Vou"lado\es b qu\ W Umr'tdy\q, \mving A hice wko\c«nuumbu‘
Variable  (ie O, 4,2)%5,..), The gian‘\' 13 —Term expression above s afok,nomiﬂ. Other examples of
polymnial s S, ¥ 2oy =300y Fxarz w202V RPN - 142 Tadeed
Po\moms&bs are To a\a)t\yr'w whad numbers are 1o arthmctic ij can be MM) w{jfmjw(/ muH{p(iloL)
Avided ; and even exponeatialed .

To OM or subtract e f)o]»]nom{o\ls, 5‘"’\{”‘1 (,omlyme, Theie | 1Ke “hrww-,.



EX«;W)IQ 1 AdA

he Foljnomia‘s 6’)(1“' 4 —"5 an, — QX —12% + 3

o

*Solfion:  (BA* UK = 5) 4 (- AKF 42X +3) = By - gy-5 - 2y 3 g2x + 3

= 3% I;Bx',‘—-ﬁf?‘ -v—_;iix—E + 5, (ferms can be rearrangtdl 5o thad Licds of o Feather 1, Aogether)
X - 16% ! ‘

L ey %
— ’Xr—'j_:_éx:’i% (note tha Iy™ = Lex *= 7(9‘/ angther  Minyisible ! md‘hf‘lui(ﬂon)

Subtrad ¥y o5 From —ax 12+

Selfion: (- AX - 13% +3) — (34— 4y - 5)

| (Y\lﬁ’ef “SLLH?O\C" A ‘F"Om B}/ Means g"A)

|| AN TN
(Distbidive ProperTy: — (33°-45-8) = —1- (3x> 4 ~5)

= =30 “Hex+5

| ——

= =X 12X+ =BT AL4A+S

= —2x*—3Y - 124 +4X+2+5
= =5 -Yx +¥

RQC«O\“ The Cﬁ&\f\tl’a} 5“’0\7}(%'\*— mt Hf\b /D\SJ(PILJI‘VQ« PF'DPQF:‘—\}: &(E‘*’C) ) 6(’3‘1"0\(‘,. _ﬂq;g Mgi}7 €)(+Qn6(5 ‘h
q(lﬁ—CA—oL) f—ab*ac%aaﬁ* & so on.

_ T+ ac)Yvwd\\} a Mm(»] ’)’ool for doiny  medtal ;mjfh(,l;(,d:onsz
7(13)= 7(10+3) = 7.10+7-3 = 70+24 =91,

It shoud be FW"\’@‘L T Thd while a neg,cjlve/ Sign 1S short=hand For mdh?hwj’xm L ~1, a mihus Sign

N Skor#—%ank Vcof' aMmDn of o n@gaj'l\/@ f/uanft"f\]. So "’? Mmeans -'i'?/ dnae X-¥ means X+ (—-YB'

So = (@B3A*-HX-5) EXMFIL?\ becomes -—i'[5)1]‘+(-— 2)+3)] . Mow O(FPIV} * 1o {J)foi
—1-[3 N+ ER)] = CHEH EDEM)+EDES) = 34X 4T as disiced

L1 s the firsT resudt Hhad ndiedes how o m\d+ap‘\1 Fol%v\om'lds/ +the Distabofive Frofev:t) The Second. .

Eomple | Matyly  5xPy L —Gx Ty

o SolJion > <5’)( 1@)(" éﬂ/yﬁg)
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2 Y 3 .
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- Mutply  —5% & BAT-R

o Sohdon:. —5% (3v*=2) = —5¢[2%+ )| = 503+ (-F)-2) = 51+ 10%¢

\ = v . | } -

| Turn Sbtu’mcjﬁon M‘t‘o aMrhon of & ne@ad'u?e,
}‘F rf- I'\U'OS blow

merm o
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7 A
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— ot o —MA
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Here F = @irs‘\' Tems | O= @‘d’“‘ TQ"“‘S/ 1 =Dnner Terms, L= ©ast Terms We know Tha
FOIL werks the result Tedwres 4he same Four terms  ac ,od) be, and bd as (1). The order
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Definifion 4 - For any neN, @1/‘“ =h & b%‘f—"&/ lhere | 20O | ig I"%uxre,ot o N is even,

Tha 15, a equals that Aumbee b for which L =, In the case where 1 s an even
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21673 (24672 % ‘
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Y.
o Solfion: L (k)= 3, dcfindion b =K"] 5 ko pe vk b=k ? Magbe nit !

The lewb O‘F Y N Un](lﬂOWh . I‘F 7(40) ‘ﬁ’\ﬁh ‘Qﬁlna L:‘_)( S L\/fonO Sinke 19?,.0 (s re—
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