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Freface

Fhom the W@ﬁzﬂby Fatoult] Hhe lo sel the
Ybecotd .dféag!éf azed itk ctedil whwote ctedil is due.
S 21 rore olhet Liarn Lhe %u/ A b tassrne arnd
czaac aﬁa/f&axf ﬂ/éaaéu‘givérz e e abilily lo
czed z‘é.’wzyé Zo Lhe m%/ Loeatl A 22247 a{iz‘Zﬂezf—
ical arnd sealbessalical ptocesses arnd 7 exptess
Leorez Jz’m/-p(;y and Mz’deé. SFred S Zparchh Hiore
and ptaise iz 798 Lhis czd'ifg‘/dz/. Tote 7 sol %
Hzs fm,—ai‘fdfzb:z ard is fez{fé ﬂﬂé’fuy arnd ez~
maé&femené Zhose szalebials would nol lave bees
willes.

CFcontse, gaa/ A Yo22 2ses Lrzirriars zﬁéﬁwyé
whick lo do His » Zr23 and erecontiog ing. Hzed
hriel arriong Licrse 2105 2/ille 23e is w1y plécionas
with, Sue. S Uaref Jod 1t Sue and S Uik
Swue %% Lot Wz‘/f;}g}m o be arz irgslbzsrrorzl
arnd a setvianl o Fza.

f aloe Lk %&af 75¢ 7y detored mt?é:g«'ze, Ds.
c/&f A. ﬁmﬁaff% Wil whiorre jAfeﬂ/ 2rzariy
e;ybyazfé arnd ercortaging fouts rZédz%afaﬁmhy”
?;@/égt ovet e zeats 2wk /az.yéz‘ éye%é a/ﬂfgxfé

/2574 Z(uz‘z@‘ijz‘é.
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Addi Lo
Ftaclions ate *Zea{ér guile casy lo adl arnd subliscl Ay
lutns ol The reltiod o jeZZ'z'ig 2ol coreanmn lbowie-
Tralots hal »ios? of us loatbned i ackool 7s zolf Zm@
necessaty 754 aczé/ﬂzf of Jufz%fzcé?zf Yuacliores. Chete is
a much casict Wy lo do il Loty look af ax e:amlaé.

5+ 14
-+
W ogef he nurmetator (the f,gp) 150(/ /Jf?f?fé/ aczé{z?g 7% |
f?faa/ud/fl 5x3 and 7x2 a{fﬂz; Uee ctossed atboun. Che
donominalot (the bollow:) s Lhore Dhre ptoduct /x5
a%}g Uee bollow: attomr Lt Zhal simiple 7 T¥
a&m}a wioths loo ! Lot Lty arollet ezanple.

32 + Zi

4. .37 _ 32+2] _ 53
56 56

Che reormctalot is e sure IC+2] of e class pto-
ducli < and 7%3 ard e denomiralot s Lhe  plo-
ducl T8 actos bhe botlors. CF contae, with a (7104

placlzce you can f:faz{aéé' do wary sucl; plodlers i
yout tead ared /MZ‘ w/tilte down e arnsuet. ZZ‘! Uhe.

1
E+4= Z+L-
Clie 7253l ansaket 72 B arad lhe second s 3L FHorod dod
you do? Meosl é’/e{g you did j’;wf Fore. Bl i yox
Lhizk zyou could wse z L510Le snobs placlice, fo‘y Zrese.
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Exercise 1! 1 Z2+# 4 5+% 7 4+%
2 2+4% 5 £+3 8 #+%
3 £+4 6 £+5 9 8+%

Srvsaets: 25, 2. B, 5, .8 %, 55 B

Plogse avoid Lee éﬂpﬁ&n lo rreake 2p ;}éﬂfém Y yout
own al Yiis poid. e ate wol yel 1nished sbhowirg you
all of Yee fecénz;?m sevdod o smake all #uaclior ad-
dilivrn arnd swublpacliorn ﬂaﬁém as casy as Jaamzﬁ{e.
W have “f%ea’ Y e ﬂafféﬂxd Lhns 2% To aveid some
/:;pec*z"d/ cases lhal we will exarwiine as we go on. fmf
fﬁzgﬁw Z%ﬁﬂyé iy sttt booklel arnd é{/ Uew limte Y
beacl Uhe erd yox will be boady Lo Lackle ary #aclion
addilione o% subltackon jﬂf&c{{M Zhal you mgﬁéZ’ tur ircle.

We will noll allempl lo laach you all aboul Faclions i
tzs pooklol: e will asswume teal you d/&’ﬁz’y Kron/
Uee he 7%&’{02/5”; concepls: Fcliots, beducirng Haclion,
arnd cédryz"vg Hrmre Emplopet Hacdliors (Zop éza’gief D
bollosm) o wmived racrrzbets.

So #at all lhe zm'm‘pé; whe Jrarke Giver Saze beern suct
bhal 1hoit ssasres 2ete plopet #acliorns ( Lops amallet
Lhrar bollosses). Now we will comidet a 1o/ whiese
Sums @te iniptopet. Deore Lris /zaf,ﬂem whe car céafge
e fm;?bjoef Fraclion inlo @ wived reumibet. Hetes

fry -4 eﬂzm/?f. N .
S _15+8
: 20

a\)

QU 1
20

S
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E xercise 2: T, §+3 4 3+% 7 2+4
C §+% 5 2+4 8 gf—g—
3342 6 §cF 953

Sraswets: 175, 1, 1%, 13, 155, 12, 155, 12, 12
So 724 seore of out mffl/ﬂéi lazk Lead comerrorn 7ockhs
in Uwét denominalots, Now £7% oo woal Zo dir ire Daal
case. Considet F+&. The derorminalots A a2d 6
lave U common Fulot 7 bocanse d=7x7 and 6-2»3.
comerton 7&@
Clecte ate luw /.fz%z;aé ways o frandle iy aitoalsos.
Che #%542 wly Z 2o add  Jzerl 23 besote and {herw bodsace
the /Ijgzm+éfr4z‘ée comimrre 7acloh O
18+ x |

Vhern wusing thi melleod the surne will &{w’dj@ 7
duce % e cowemnorn 7aclss.

Clee socomnd wiethod iy Lo ;,ez‘ e commron 7ttt oul af
e éeyz"fzfzz";y arnd oz f)zd‘ 7 back in at Lhe end
9 + 2

= W R I L (3 A 1. 1 _ 1
A6 z2Y 223~ 2 31256 T 12
Comerion ficfrr” ot back in?
Zaker oul lete Sicte
Chis carn be shotlered Iy

9 + 2

- 9+2 _ 1l _ a1
(4"* - 2%6 T Zx6 " 172
=

chert out Z peck back
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4
Nolice hal Lhe m?.?z’fm/ denowinalots 4 aud 6 zte %o~
;ré:ea/éy Z arnd T wthern Lhe commern #lot 2 7s
lakern oule Clese ren” denowiraZiots 2 and 3 abe
wsed iv e ctoss pltoducd, rol tie otigiral 4 and 6.

When Lie commeon Belot 75 amall Lhe Fosul srretberd
2ill p%fé be aasiet; bul whese Lhe comrrern Toclt
Zs é@e e second sretteod wWill pffaddé/j& easiek.

Hete's an cxample whete the commeorn faclot is a (2%

letzet. 40 + 63

_ T=x29 &
First method: % 7x105 W)%

20
Second method: 29
s &é" 7=15 W)%

Exercise 3: Z‘%; f’/ﬂfé WM o7z Zéé’de,

1 2+8 5 bk 9 £+ M
2 B+ 6 H+5H 10 4+2
3—7%*2% 735*4% /l %“”'2
4.'5"" 8 "3""3; K, 2‘2"'*9

Sovswots: 15%, 33, 3, 174, 75,755, 422, ;;;;,,"‘g,% 759, 35%

Now &y see wbial heappesns whern lhete is G commion
Faclot in e sumetalots of Lhe Phaclions, 57 wiorths
vety srricle e same as il did 758 comemiorn Fackrits in
Uhe desomiralots excepl Lie zfzaévg ol arnd pullizg
back in occuts in e 470 nstead off e bollonr. Hete
@be a caz(/)é o~ é:m’mp/ézf
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Excunp|e 1 9z 45 '(gzzz‘z back

e 2 /{ 77 leete
€ Lo & — ZXI37 _ 274
oul fere %A 5 = 345
Example 2 o+ 20 7 puddack
Lake 7s M _ 7<I13l _ 97,2
wd‘éde/'{ =675 = &5 = 1675

Nolice Hhat e denomiriliots ate rol céafyeaf ire hese
ezdm/‘aéar, s éée ;ofm/za'/ actoss e bollormn is 2ol eithos.

S B the case o the covemwios Hoclot ise Lhe dbsormeira~
liot, Lhoke 7ss’t oz ety da/v'au@e 772z Z&éﬁ? o’ U
commeon 7aclot whern 77z .?zzz‘é smialll, Foot exanple
$+% can be wiotbed gzczbé‘/? o‘;?/ e clory sreelbiod
wWithoud zéaéivg orl e cormirion Hoctirs Z 7Zre e
Hurnetalots.

'Z’Iy e ;oéafém below 1557 wiltsoul ééz';y e comemon
Toclot ouli lhesr witl Mz‘ig L commorn Fclot oul
Withe a 47044 epetiesce you will soorn develope a fel
758 whiick wlay Wil be e 75175 ard casivss 755 pou

o7z azry faéz‘z'cztﬁf /)Mézfz..
! . 6 4 s o 6 ., 3
Exercise 4: 1 7 5 4 55 + 55 7T z+ 5
& 9 9 9 =3
Z 7 *35 57% *55 33*:5.'
z /8 . 24 3
3%5+#% ) 25 *52 9 552+ 23

Z23 738 335 369 7301 159 4/ ;678
ﬁmz{/’e’f/_j: /35 2 ):'75 » I%’ 44f » 400 5 /800’ 350» /991 7:'225
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6
Now we will leok al some cranples Witk commorn Tac-
Ity 7ne both e numebalots arwd dernoweiralits, Hete
e can Like oul Lhe comenion 7aclots i botte ,-aémj arnd

wl e back lalet.
i o + 7 Cf“f“bﬂﬂé

: in Lete
Example1- & 7
Al Jf'f 3x35 l05
‘;auz‘j'éaaé

72z Lrete
l 54 4+ 35
Example Z: 45 §= 5x89 _ 445 _ 415
49 T~4Z 394 294

Now (25 wioth e:ta?rz/faéz wWithowul 7557 éi/éz;g ozl

Lrose comirrzos /azaa‘:ﬂéd
fea’m Jy 7
1890

ﬁgg %{IjLB 7x447 %} 1%

A, you can see, e a%zi%mel&c b comsideta 5{? Lzbdet
Fr Lhis (allot melleod.

Exercise 5. 7 ;Iz,g f; 6. %"‘% I Z+7%
zB+& 1T 2+5 ILB+5

34 *42 8 5+23 3 %4;;%—

42+58 9B+5E5 4 I+%

522 ,0 /0. g'é";+l5 /5' %+227

Frswets: 178, 17, 553, 152, 83, ,’;3 $Z, 177,

gé;: /7’;-?5'75ﬁ /459 /éfﬁ!
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7
Nolice Lhal in lhe ol Litee /afazfém A vrebcize 5 thal
one of e deswowiinalobs 7 a ockt of the othes dbromr-
realirt. Ghzy #ind a//faé’szz Zz 752’?4' casy lor 2lbh aloeo
4} Zhee Lossl' comemorn denomiiralot melbod. Frtcramwie

ple ploblem /3 care be dowe as #ollowts,
14,7 314 7 _ 42,7 _49 44
15 45  3x15 "45 = 45 "45 T 45 45
OF coutse i tww Hhactions dﬁ‘eﬂag( laare Lke samie derowei-
nalot, thern Zhal desomiiwalot 7 e loas? comervicrr dermommi
salot. Fox b case b AZ’WZ? et the reumebalots erd
pel hal sure ot Lhe commion dbroreinalst.

Example 12 5 4_9 412
A A fou il L
Example2: 5 , 7 _ 12 _ 652 _ 2
T T Rl - ke

CURJOUS MTTES You fase prlobably dome this ctoss
Lype o Fhacleorn additiorn in 2oty special cnses since
Flade kool fédﬁiz}g & witzed zunbet inlo arx
Irmipltopet Haclion 7 meﬂ/iadfy addilzor 4}« 2y
ctrss Mﬂ/?z";a/z'}:afz’em leckrniyue.

Examnples : e e
el G r§ Fud =

& -

S _ B Bl o
53“2*3'7%1»3

Now with all hese Zocsrreigates you Sbrontld (a7%f a
677 o péd:fz&!/ Lo abll lo add ary lw Hactions (of
Aeasorncble Size!) 2%al abo 2hboutre ol yoA.
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8
S2btsaclion

Ay Jox Leazk d/feaafy jma’ /Jez‘éd,zy, aublbaclion i 1 joesl
@ easy as addilion arnd X woths ecssenlially lee same. W

wmpate arn addilion ptoblerwe witl a subliaciovn ffazf—-
17220 You azrz See e srmidetily.

8 » 3 8 - 3
el a2

A yox car s e m{z/ diAPotence betwwern Lhese lor
;mfafém 2 whal we de willh Zhe oy Plodus. Fwt
addilion we add tiese and Fok subttaction we sub~
lract Lhorme. Zols took al some mobe subibactios.

4 10 14 = 5 3
> 2 _12-10 2 X 45 _ g _ 3
15 ] 18 3x35 3x35 35
56 _ 54 Z8 - Z7
%z 6-54_12 . §g§= 28-ZT=2 _ 2 _ 2
—L—— 63 63 63 63 63
FO

- P 0 =X

_ & _ 40-28_12 . B\/A4 _4x(0-7)_4%3_ 12

35 5x35 |75 258 5x35 ~ |75 175
Z8 — |5

Yo\ /18 _ 4x(28-15) _4xi3 _ 52
239 ~ Tx 35 7=x35 =~ 745

Notice lhal Z‘déz'vz; oul ooz 7oclots arad ;ozzéfz}g? Lot

back 7z dy&z’w (2 2enmrebairts @I/ 0% o177 223 Bs )

aerhs éf&cz‘{’z"/ Lo 7 did #of adidiliorn. Chss slomndly

be wo ptodlerr 75% yox 7 yox St &f”fé’da:? wirbhed
all Zhe additionr cexctciies.
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92

CAUTION:  Zfon doirg subllaclion d/f(/d}@ w/tite lire
closs plodicl; on Zop a0 thal lhee diffBterce

wil? dér/@;w bo 77 Lo fffé«fﬁdo{
Example: THIS &, ~ " 8-3 5
%—'_ — 12 12
__/\_/,QT THIS 2.k 3!3 8
3 =

Zfé’z’&’vy ctoss ;abdzaé on the bottowe woult cluldot 2
Lhe bottome law srnzck é#p//z(/a}r/ Se 224 agtee 2o du/faﬁy
white ctbeas ffaczéa:é on e Lop, ever wher e ate
doirg addilion ptoblrd.

Z,é'zt mzféf weorndet éazz/zb Lol wihick of tweo hacdiomna

v éfjei H; wy 23l do a ctberss ptodzed. Chee

@et’ Haction wilt dfz‘daga Sz Zhe ﬁgzé ﬂﬁwz&'e{
¥ 7l

Exnmple' Z/%Z(é Wf 9 am:z’ /5 zs é’é;’ef 7

S o] ity
Etample . 65

5z7zc'e 66 zx zé*! e % z‘é&# 65,

Now you faw a7 ais: dv 2l whick /{'Mz%ax Z&
/.méz‘/ Horrr e zﬂzﬁgi 73 arra zwf 2p #ew ptobleres.)

Example 3
6. 20 (ﬂée’/ Zo lake corrmrewse Foclrbs
63 ™ 75'222‘ a4 z:’aﬂs’!’z";‘zj Zo add.)

45 25 ég?ef Yhare LY a0 g_ﬂ é‘{fef Lharn 22
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10

Y 7% yor car go back Lhtough cack of bhe crefcizes /%
adiilion arnd leal Lhewmwr as sublbacliorn cretsizes. Fot
e:tdm;:é #H b péwé%!w was Z*F sow sriake it

2 -% (e fd”iyeé Haclion 7 a’/ﬂdyf Geer Fbatt 7
he addilion exetcizes o Lthe sublbaclions wil? woth.)
Do as Freirey @z‘?z‘éeﬁzﬂléﬂza Horre cach exetcie as you
weed lo Lo geZ Subtbaclion faz}? 742 oz

Avarets 7ot _subtpclion orebcires:

Fx Jrak X LA g 8 A
X. /. fO, 15, 35,21 s 405 15 205 35, 72
[Z-_I Z2 L L 13 N 1 7T U
Kboe IS5 , 45 ;36 5, IZ, 30, 72 535, 30, 56
o M 4 23 L [ Z3 4 58 32 12 _17
&‘3' 245 65 2 I8, 48, Z94 5635 105» 2%9 56, 80, TZ

2 B7 2 /55 81 54 2 [0 253
5‘-4’ 35, 1755 /055 JF] s 400y BOOD, 350 » 99, IZ25

5' 5" 7;;’ ?%’Zgir;_;%,ég, ’-3—12’ "?22. é"_?', g-—g_, i%.f’

® 2Z2Z£ 7 3 /o

16s 755 95 69 27
Chits mettbod oF, &Wifrf ard /Jzzé/édc/z’;g; #bacliorns car
atly Jo wsed Zrz dgﬁe/écz- Fort Lhrse irnlebeslod 7o pact-
Swuirg Chiy Yocbthet w gk a 2/ ezm;aé' Zer gel
you ALt

2y + 3z 4 — 3x
3 _ Zgi—.’:x o _ 4y—-3x _ 43—3;\:
%\/——. x ‘:&z?\/% EXzyd xyz
.

4
32(x—1) Zx

=y g - @y)3za-n+2x] _ zy(3zx+2x-32)

~x€AAL) =1)  (x+0) xj(;x—l)] X(x+HINx—-1)
i - 6XYZ+4xy—byz

Notie e élfffz; ozl arnd pzll irg —x

bk izt comerrore 7aclots iz Lops ard/ot bollormu.
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Nixed Norrzbots i

Now 477 took ol ar easy way %o add and subltacl
wtived rnwrbets. Ze z‘»{y CF+3E Fitat we
igreote e #bacliors ard  Jerl add lie wteotl s
bebs (he bored patd betoznd) Clere e Zgrols lie
whote szumcbets arnd Jwal add ‘e Haclions ( the cibcdod
patl beloa)), S

Bxample 1: >

TR T

3+ =

Examp'eZ: /”2}?\
5 ¥+ 5
Glte 737 becosmes 85 25 /s :
7% = 7+238 = 7+7£8 = 7+l +5 = 82

CF cozetse we add e #ractiors 7 _iéwe e:tamptfu éy

the ctess - netleord expﬂziﬂea’ eatblzes.
8—-5

Etample 3 /”7\‘

R 5Q-BE

S 1
= 4
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Example4: 77I|_‘ < ‘% . Hete the secornd /éacz‘z;lwzt Zs
.éf’d*ggeé thare e 75547 s0 we bottow "
P the 7 754l a1 7o llons.
T4=T+vd=6+1+4=6+1}=6r5-6%

Now we subttbact Zldz"ﬂf 6% sirce 2 i z‘é{ief
than Z. /@_’4"7\‘

6—2 @

g_.
. 2 3
Example5. 25— 86w = ”%“"8% — 3%
Exercise 6. 1. 52+ 2% 7 122 + 7%
C. 3£ +2% 8. 3%‘%1— Z%
b, § 3-3—+7%— 9 7%_,_2_!3%
4 8x+2z 10. 455 + 35
5 53+5% I, 33 + 2
6. 23+1% 2, T2 + &

Sheswets: T, 55%, 158%, 105, 115, 45,

20735, 6755, 10 3%, 745, 45, TH
Aoz o Fretciseb agair as A2ubbactzion ;rfadém-
Fok mmyé prtoblere 1 wrnld be 55 —24,
ﬂmm,’ jgt /3%1 /E%r 62%, 2__:’), /3175’

u3 27

B 2t0y I o0s 5315 loogs Sa5s T
Strace seorte oA Lo sz2ebttactsors abose inviotved
éMWz%zf wle gitke Gou S Zhratt do.
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Exercise 71 | 54-22 6 84-2%
2 7#—-3% 7 13%-35%
3 125-32 8 72 -—1%&
4 23 — 12 9 i 45
5 72 -6% 0 32— %

Z Ul o7 23 4
Hresrets: 2z, 35,85, 55, 7=

55,98, 574, 6/ 222
)?aﬁé‘rg; Chrtoe ot NMote Fbacliorna

Co add trtee #aclivrs ze car add oo o Hhorsr Zo-
feééeé (yazd choice) arnd rer add e L47Ed orme
Ly the s2rsz you faf 7ot the 754t tae.

5 [To RE"S 3 L3 + 26
Exarnple1. _ 4l

» =g
30 © "30

L |

LoBu - 3

-
1%t cdd these Lo  gel ,.%'D

Fort Forut #%aclions Fs zdd twe paits, teere add Hee
SUs YooK j}(dz‘ faf,

-+

E plez: 2 3 s + 4 50 4+ 57 5
;ﬁf; %ﬁ ‘?;\Xm? = 2x30
60

= 107
= | &
60

Chis meetdeod care &éz/zbwt? be extornded Zo aaéz’z}%-
ke thare Tout #aclions showulll the rwed abie.
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Exercise 8: 1 ‘é’"%*% 6. 55"‘4%""3%
Z s+%+vis T z+5+E+3
3 &+5+is 8 z+E+5+1
4388 95424545
5 3ErE W irhebtds

i, 29 F sl

Srsweta: liz, liz5, 1, 13, 7%,
/93 £ i5 2 176
660 » 334, 16 > » 735

F Yoy Seern 7%t 15l i Aoireg all Lie exetcizes, then
Yo atrouttl K abtl bo db Fhackion additirn ard sub~
Llaclion 79470 and casict Lhar ekt berote, Tk éa,ae
that you pass s srcthrods o 2o 75#52?/, #ierds,
mf:géﬁpéd, tediliven, cZe. o 2dard et tyone b freoz’
il 2 wol teally lfinta lo add and subttact Hhaclion

Chianf you 744 beatizg Witk wus and &zﬁz’m; 2s S phead
lhis smetood stourd,

5‘? e /g, 715 reol Latd eithot b Lk 258 FulV o~

e, peace grd /b;z, B 774 you weed Yo dio 7 boalize

@) ;m/ lores yox cxd zarls ou o fazk e!/eé&:rz%’?g
VX Tok1r 316,17 3 Kosmars 5.8 ),

z) y@w senoe Olowise & Z‘/yz"ﬂf 2 o ozt onr (Rormans
3:23; Romans 3:10),

(3) Chete 75 way oul 754 yon (Romamns 6:23 ; Tohe 1:12;
Rormans /0:910), -

Cihe the whiy oul (Revelalions 3:20). Thaly fﬂ?%':'szé{/

weoke z‘m;va{dﬁfzz‘ e &éftz‘fy Lo do #hackivns casics
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