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Ta kiwj( roots iont wmoch move comP,Q.‘cq{-ecl Fhan powers. Lets fook at Sowe exumPQes‘.

Find all solokions +o =120,

2-1:0 2 2*:1 (hatcan T moktiply by sedb & Himes Yo get 1.
Well, 1 Was au awzle, of Zero, 010+0+0:0, 50 1 hes an]h 2o and vadivs | = 1F=1
Thot's ohuious taoogh. There's another olovious sofotion, (-117= 1

-1 hes o\wJﬁe T, THTETHT 24T which is the same as zeve and has radivs 1.
Tlheve ave fwo wmove. e know Mo ¥ Tt Th+ o= 4Ta= 2T So o nowber
with awgle T taken to e $h power would work if if bas a eadivs of one.
That nuwmber 35 1. %= 193 = CICD =1

Dince =120 is a 44h deyree polymomiall | there ave 4 solubions. This fact

\5 Lrou'X\/\'}‘ ‘&'o Wou \o'ag ! Tl'te, uvxéamem{‘a \l\ecvcw\ o‘?’ A'97<L.>1‘0\“ MOV& own 'H/\‘d' _9.4»‘&'@(‘.
OUF 3‘:00(\,\,\ 60,Qu{—uom s "'l _L+ has an QM]Q& og' 3T—/§Z Giv\cl rad\us 1

ST/Q + 3-”/’,,2 + 3-”/;2 + BTT/Q 4’(37’/23 GT wh NN s the s ame as zevo w\mc,L\ vs fhe

awzﬂe of the nomber 1.

So, 2 -1=0 las the Sor solobons vl £q, PQUZ any one of these

im For z and »XOU‘M qet Tevo. Let's +ake o different approach o icm\:mz
Yoo sofubions. 2 =1 i ¥he differeme of 4wo squaves. Let’s fachor,
22120 & @110 & (-1)(2*+ 1) =0 boteack of these ave afso
diflerences of fwo squaves, <7 (z-1)(z+1) (2-1)(z+1)=0

Notice Fhese veveal oor Sooc solubions. So, it pou o Cactor T+, oy can ied oo
solubions or, it gou Kiow goor soJutous, gou can write down it Factore,
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Letts Dook ab the sollubions +o 2°-1=0 agein. They were £ £7,
:lt NO‘\'{C& l(LO“‘) 'H’\e— SO/QU'\'\‘OV\-$ ave ejc‘U‘L/Q/QvY Sque,cl
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,-l (e 1 \/?\ (A)heV\ LZN:\M'X roots the So,Qo\—\‘ows ave aQw&‘J/S
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F\.V\d Q.QQ SoRuHomb +o 25— 5(11 = 0.
2-321=0 @ =3 & 2= :gﬁlﬂws(@*isiw(rﬁj which has

S soﬂuh‘owsj A b of hich have a vadius 3= 3. Letss QALaeQ he amZ,Qe,s of e

309«){40\/15 \on B,,6.,.- or O \re(.)regcw(' +rews G\M. SO, we want GMXQQS 5Uc\4\“\w\+

i(; "Xc)u GAA thew 4o Haem sanes Y times, 70() 76% Tr/;l} or Sovﬂ-&{"/ulwz ejl;u:\reaemt. In ch'L],
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Since bloe cwwxﬁes ave dhown fo come Yo tle Lt that we wan ted av\zﬁes
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So, to Liad (32 ° ’/603@) H~$;w<l—§> ' oue solubions Jooked like
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172 " wsorisimel = 2= r kcos(%+m>+43;n (Qfm”; K=0,1,2,3,4:571
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Let's fook oF some examples.

Find all sefukious +o = - 167 =0.

S (r=0 & 2167 @ 2= 4165 = (1o (cos(w/ﬂ*is{ﬂ(’r/a.\]\/({—

So oo sofubions wmost have a vadivs of e =& and e C‘WLX/QeS wost be
suchh Yok (F e add thew o themseles & flmes e get L o some Hm'w? that
potats tn the same diveckion a5 2. T we el ¥e awphe Bethe Yt solobon @4, vhen

4= ThedlTK 2 0= T Thil v 0,8 0.:Th+Th 0, T8 +2(Th), e,= Tg+3(Th)
RIIERS

I 6, 20K
~ 1'’g!

2.% AL cos (M) +3 531 (T/g) ]|
2.2 A0 cos (Mot B) tissa (g + ™)) = [ cos ) +asiv (5T)]

227 2Lcos (Ty+ 2B Fisin (Th +25)] = 2Leos (41190 Hsin (7))

T ot one Loas e,asug ekuz\n b do withoot Fhe Qofwfl«, Letss (io it agal'v\ Us{wz the Qorwwﬂn
so jou see {/wu i+ Larks cw\(; Hoak i¥s c_ow?JZehﬂX eluivqﬂcw]' bo What we_ius,{- CX\Q{



Find afl sefotions to = =167 =0
2 -167:=0 & 2:=TTG" so we ace Jooking for the 4, §-tharoots of 161,

OUf QO('W\.U Qn\ say, s

"The v roots of NZ' wheve Z2=rlcose +isime] are ziven \;7
sz V‘J?[Qos(ﬁ-\- 2]]:‘(.) -}-‘:lSiV\(e.-}-Ql[KBJ K:O'l)".’ n-1 "
n n n o oown

Since weve Xook\'v? Gov )1 , oovr wis &
LG4 \/10\,5 QV\Z/Q@ oG = Tr/@— awc\ (‘ac&,\'us LG
50; ‘&h—cf PJQU33\'V\X n n=f, Hoe Qormulq ?;ves

7" W{aos(@ﬁ LK) 4 3sin (G ¢ ATK) | 1201, AoL0S
4 4 ¥4

PQUM;Az fa Ll and  K20,1,2, and 3 gives oo & R
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Notation can be veey combusing. Uhew we corite T4 we mean 9, net T2,as said belore.
%U?Sa both when 5,,le:-25 the equabion - NE=4 & x=43 =22

When You're vv\QuX Ae«Q:*Z with veal nombers s worke Gine. Bot i we've ina cow-P,Q(x
envivonment awd we see J324" , whak does this mean?

Ts it the “positive choice as belore? "Positive” dpesnt have wuch eaning fin Fae compler world,
S0 we mosk vnean botn voots. Likewise Y16 =2 iF we ave onﬂvg Covms((&em‘wa/ ved numbers,
like when we'ce S—w\:ng w vadivs, which is akwa.zs a positive vel numbers Bot F(323 ve fecs to
all 4 coots. 416 can mean all 4 coots Yoo iF we've tn o complex enviconment and not re@er;nz o 2 cadivs,
T prefer to wette” the selubions ko 24167 when T want ol bour vosts and 265 £ T
Jost want & for an answer when CLeaQ{mz with roots of veal numbers in complex
entivonments as to aveld am \aiau?-)'%. Moathematical notation can be a Lot Like
EWKQ;AA somebimes, | heve's sﬁmg, i ripde wWords Wikl Fhe same acainy,

o ova s sTeQQeJ the same bot ?wmunm\ A:Qﬁmmlﬁvy awd watp o way wot have
A Elerent e awinys. Th's alll ovdevskood via the content of the sitvation.
Remember, Math is a Lan Juage and must be Yveated as one - Mew\or;%?v\z a
Swoalifi o\‘.c)f\omrz probably wentt help oo Sollow a conversation in Seakili
wuch, Tov have o pratice and join 1w on the comversabion evew if yov're wot suve ot
the riz,\,d' words. oo point and %\ruv»'{' and via ke g—vmvuy ?esiwmj aﬁahz wi th vy
broken Swalili bo 3& e point acvess, The wove oV wor K ok 11 the Ress
poniny and qenting you have o do. Eventval 117{ ov we become o Jeqnnt
$Fea\<—e\r of Swaluli o f g prachice e,(Aoua/\r\.

0F covrse yov enm prevtend 4o prackice but wet MJMJUZZ Jearin wivelh. %o can make
VE%QQVK \re,sf?v\eA po‘wﬂ’s and ‘ZVUV\'IB bot ‘-A/OU‘TC sHU f:okwh'm}/ and r?{vovd—n‘wz- You vvwz/
lave wiet someone Srom some far-obl couvx‘K'\rvx Phrek hag Lived Weve Lor 40 qears ad

Cav Josk bqreQuK Sorwoate a s.‘mph sewtence (v Ewgf{ls\n T\ae%/ weve iwmmersed T Yoo &Amwua-,(_

bot never v-c-LUZ/ -(—\r-‘wl Yo learn T4 T\M*g ;Svs-f- W de el wa \o?f own an "as needed” basis.
L [(e_w\Sc, 'jlou can wmake Youv‘ w47 (ola’ “"\I\V’ouﬂal\l‘ VXeaVS OK’ naantn :-_,Qasses nv\A never v—e;\QQ.X Ko w
w\'\q""s ?on'mz on . jU$+ SWC,,JUM’X v\wcl \(\_\/\o c&.c&‘\vv& Cawn axe;l— (Xo\j ‘\-‘\/\Toual\/\ -\‘\/\,g_ SH-\Jo\'l-l}o\,\
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