
9LZ 1709 3V\I 

l3~t1.~ ll~1t1.t.t1.L~~l3rr.tMis1t1.U.11 I JU-FLU~fu~~t ll~1t1.t.t1.L~~l3rr.~Jls1 Lf.-+I Ut.l11l~1t1.t.t1.L~ 

~(3[Tp~Jls1~~11 { 0} llt1.~t1.t.t1.L~~l3rr.~Jls1 _I 11~1l~1t1.t.t1.L~~l3rr.~Jls1~l3rr.tt.llt1.1~Uilt1 ., 0 ~ 0 ""' ""' 

{· .. lglglvi£1ZI ~}=+I 

l3~t1.~ Ut.l11l~1t1.t.t1.L~~l3rr.~Jls1t1.U.11 +I JU-FLU~fu~~t 
{···lglgltf'I£1'ZI ~} 

~11~~ Ut.l11l~1t1.t.t1.L~~(3 rr.~Jls1 

(3 ~tl. t1. U t.l11l ~1t1.t. t1.L~~(3 rr.~Jls1 Lt.~tl. \r1.(3.(lgU (3 U llt 1 ~L(3 11t1. tl.t. t1.L~~(3 rr.~Jls1 11t\r1.L~ ,.,7 ~ o 1p F'""""' ""' o ""'o 

{ • • • I 9_ I 9_ I v-I £-I z-I ~-} = _1 

l3~t1.~ 11~1l~1t1.t.t1.L~~l3rr.~Jls1t1.U.11 _I JU-FLU~fu~~t 
{ • • • 1 9_ I 9_ I v-I £-I z-I ~-} 

~11~~ 11~ ll ~ 1t1.t. t1.L~~(3 rr.~Jls1 

(sJeqwnN 1ee~) ~~~t1.t.t1.L~~~11 (JeqwnN 18UO!l8JJI) ~llUtt~l3t1.t.t1.L~ 

(JeqwnN 1euoqe~) ~llUtt~tt.t.tt.L~ (Je6elUI) ll~1tt.t.tt.L~ 11~1l~1tt.t.t1.L~ lltt.~ tt..(lg1 tt.rr.tt.l3 0 
0 ~ 0 ~ 0 ., I ,f' F' 

n. ,. 
tl.t. t1.L~~~~(3 ~~~ ~Lfl (3 ~LI1jUtLUt1.LU~IlLI1!l3~~~(3M.~Il ~ 1 ft~fll3 ~ ~11_!1. t1.t.t1.L~Lf.-L\r1.rll (.t~~1 

n. 
~~11 11_!1.t1.t.t1.L~ tL\r1.tLU~~11 'tU~tLU 11~tLU Ut.l1tLU~l3~1tt.t ~~llLt.~~~1Jtt L!;A. ~f111tLU 

~~~~tLU t1.~1l~1tLU t1.~1 11_!1.t1.t.t1.L~~ttLUjUtLUt1.LU~~ t.~11~ttt.~l1_!1.t1.t.t1.L~~l3~1 

N 3 q + e t.~11 N 3 q ~~11 N 3 e LU ~ ~ 

t1.fJ1~~ tl.ll ~ 1 (3~\ri. Ut.l1tLU~(3 rr.~j!~ll~ ~ Ut.l1tLUI1,YI1_!1. tl.t. t1.L~~(3 rr.~Jls1 Lf.-t.L~ULt 1 

l31l~111_!1.t1.t.t1.L~t1.fJ1~~ q + e t1.rUL~Ul3t1. {f~lJedoJd AWOl04~!Jl) ~Lll~t~~~ll~ Lf.-,P

!lt1.M.IlklllLt.~Uilt1 q < e 13t\r1. q > e I q = e l3~t.ll~1~Lill3~1lM.1~t1.\r1.~LI113~t~Lill3 q ~~11 ., "''> "''> f=l' 1i" 1i" f=l' I f=l' p I I 

e ~Lt.\r1.~t!Ltt.M.IlklllLt.~ll~~ (, ~tl1tt.t1.t.t1.L~tLr£1 q ~~11 e LU { · · · I v I £ I z I ~ } = N I ., ""' ""' ""' ""' 0 I; ~ 
b 

(3 ~ 11_!1. tl.t. t1.L~~(3 rr.~Jls1 Lf.-Uil~1 ~13 rr.~~l1_!1.~ t 13 t* 1 Llltl.~~~jl-FI.tl.ll~ tl.t. t1.L~~I3 rr.~Jls1 

£\!.&t\Lt\L&rtrt~.t ~ 0 

9 IA,IA,(l 
P' I 

t'!.&ttVKL& ~. ~ ·g ~ 0 



I = { ... I -3 I -2 I -1 I 0 I 1 I 2 I 3 I ••• } 'V\1El 

I = { 0 I 1 I -1 I 2 I -2 I 3 I -3 ' ... } 
Q; I 0 ~ Q; 0 ~ CV 0 ~ CV 

~-\1Ln<il11 ';11U1'l.U<il11ntJnTl1J1fl ';11U1UL<il3JntJnT'H~1J LL~::';J1U1UL<il11ntJnTlfltu. 
'U 

~ ~llu1lil<i~ LL<ii-;l1u 1UL9i11ntJn1'l'V\1'lL11 ~ ff3J1J1liJ<i~ na11fl El 
~ ~ 

t'l1 a E I LL~:: b E I LL~1 a + b E I 
~ ~ 

rn a e I LL~:: b e I LL~1 a - b e 1 
~ ~ 

rn a e I LL~:: b e I LL~1 a x b e 1 

~na1Ti1 -;i1U1UL9i11ntJn1'l'V\T'~LlJ~~3JtJ1liJ<il Li1El-\1';11n~-;i1U1UL9i3J a LL~:: b 1J1-\I 
0 d I 

';11\41U'Yl a+b ~ I L'lf'U. 2+3 ~ I 

L ita-\! ';11 n L 'D'<il"lf a-\1-;)1 u Tiu913J EJ-\1 111 L ~ tJ-\Iv-1 a~ ';1:: a i"u1 tJ 'V\1a 'V\1 f11 <il au-n El-\IU ru 'V\1 ., 

0 ~ 

';11\41'U.L<il3J LL~:: b -¢ 0 

Q; I 0 I 2 3 9 
<il1EltJ1-\1"1JEl-\1';11U1U<il'l'lntJ:: L'lfU. - -- I - I 7 I o I -5 I 0.78 I 0.6 

3 5 4 

-;l1u1uL9i3J'Yln-;i1U1ULtJu-;i1U1U<il'l'lntJ:J L'lfu 8 LtJu-;i1u1U<il'l'lntJ:: Li1El-\1';11n 8 
" 

... 'VI !-1 tl 8 16 - 24 .d ... Q; Q; I !'I 0 ~ Q; 

~13J1'lt1L"1JtJU L<il L'U.'l · - I -I --I ••• 'D'-\13J<il1Lff'IYLL~::<il1~1ULuU,nu1UL<il3J LL~::<il1 
'U 1 2 -3 

a • a = { X I X = - Lll El a I b E I LL~:: b '¢ 0 } 
b 
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AnB 
l2:_j1 

D 1 c 

x2 = 1 2 + 1 2 

V\~v x2 = 2 

u~::'L4nflm(iWI1Gf<~~f~u11 13,jGf1li1'H1V\1-;i1'U!1'U!<~~nniu:: '" 'l ~ unn1~'1Gfv'ILL~1L~Gfeh1 J'U!tia 

x 13.JLU'U!-;i1'U!1'U!<il,-,-n£J:: L,-1L;j £J'U!LL1'l'U! X ~'I x 2 = 2 ~1£.1 ..J2 LL~::L7un-;i1'U!1'U!L~'U! ..J2 11 

-;i1'U!1'U!fl<il,.,.n£J:: -;i1'U!1'U!fl<il,.,.nli::LliGf1ll1,.flL;j£J'U!L",.u a L~v a LL~:: b LU'U!-;i1'U,1'U!L~3J 
. 'U b 

LL~:: b * 0 

Cil'"Jvci1'1-nfl'l-;i1'U,1'U,f}(il"),.n£J:: \L~'U, 0.10100100010,0001 ... 1 1.4142135 ... 1 ..J2 1 J3 1 

J5 I ••• ~'l-;i1'U!1'U!1'1flit£Jl1Gffl'l-;i1'U!1'U!LL,-n LLGf<il'11'1flit£Jll1li~1 Li1'U!..fi I J3 I J5 ~··· 
!"I o ...1 'VI ..., ..., ..., o .a ...1 

Lu'U!';l1'U! 1'U!fl <il,-,-n £.1::1'1 Gf1lJ1,-tl LL 1'l'U! Lfl<il1 £J';)fi1J'U!LGf'U!';l1'U! 1'U! V\,-fl L ,-1 Gf11J1,-tlV\1';1 <il1'1 LL 1'l'U! 
'I 'I 

n 1J'U!Li'U!-;i1'U!1'U! 1~ Lfl un1,.V\li'U! 1'1n~1J Li'U!~1'U!fl'U!Un~1'~ 1 ""'" 1£.1 l Y:'V\3J'U!-;J1n-;Jfl~ LL1'l'U! 
'I 'U 'I 'I 

fl'U!mu1'11'1en11 1 ,-au LL~:-;Jf1U~1£J-nv'ln1,-'V\1J'U!LL1'l'U!~1£J n L itv'l';l1nfi111J £.111-neJ'I LR'U! 
'U 'I 'I 

,-fl1J1'1 Lfhnu 2n- r V\~flLYhnu 1r D L~el D Lfhnu 1 'V\'t.i1£J ~'11~11fi111J£.111-nv'ILi'U! 
,-au1'1L'rhnu n V\'t.i1u L<iltJ~ n ijfhl.J,-::ll1m 3.1416 

Ln Gf11J1,-ntJ eJnfi1~1'U!1UeJ<il,.,.nt.J: Lfll1Li1'1flitli3JL1i~1 LL~:u eJnfi11.J,-:111m-n eJ'I 
0 I ~ I 

';11U1Uel<il,-,-n£J:L'V\~1UU L-.o'U 
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..fi = 1.4142135 .. . 

jj = 1 . 7320508 .. . 

J5 = 2.2360679 .. . 

ijfi11J~:1nm 1.4142 

ijfi11J~::IJ1m 1.7321 

ijfi11J~::IJ1m 2.2361 

L&Jf<il''1HJ-\I-;i1U 1'\.t<il~~n £J: LLR:L&Jf<il"lJ eJ-\I-;i1U 1'\.tel<il~~n £J: i.3Jij ~:IJ1;ani1:1Jrl'U tt 'U~ eJ 

~'UL<il ElfL&Jfniuen el-\1 L&Jf<iliiJJ eJ-\I-;i1U1'U<il~~n EJ: LLGl:L&Jf<iliiJJ eJ-\I-;i1U 1'\.tel<il~~n £J:LiJ'UL&Jf<ili1-\l 

L&Jf<iliiJJ eJ-\I-;i1U 1'\.t';l'i-\1 ~ eJ £J L it£J'U"1J el-\1 L&Jf<iliiJJ eJ-\I-;i1U 1'\.t<il~~n £J: LLGl:L&Jf<iliiJJ eJ-\I-;i1U 1'\.t 
'U 

eJ<il~~n£J: 

L ;j £JULL~'U111~ LL~~-\1 L&Jf<iliiJJ f)-\J-;i1U1'U';l'i-\l L(9li-\ld' 

0 A d .. 1 .... 0 0 .... VI I .... 

';11'U1'U';l~-\l &Jf-\lu~:n eJ1J~1 £J-;J1U"J'U<il~~n £J: LLGl:';l1'U1'UeJ<il~~n £J: £J-\I L:IJL ~ £J-\I~ e1 

~-;J: 1 iLuiiJ ru vnu1-\l iJ ruvn i.~ ., ., 
A I Vl.,l..t 
~-;J1~m1~2Jn1~<ileJ Lu'U 

x 2 +1 =O'V\~Elx 2 =-1 

L~1i.3J~1:1J1~fi'V\1-;i1-u1u-;Ji-\Jlfl ~£Jnn1a-\l~el-\l LL~1~12..1nu 1 LL~1i.~ o 'V\ieJi.3J 

~1:1J1~fi'V\1-;i1-u1u-;J'i-\J~£Jnn1a-\l~eJ-\IL~ -1 L~1L'i£Jn-;i1u1-u-n-il~ L'V\lid'i, ;i,,..,'l,.uif\1-Ho,.., 

(complex number) LLGl:n1'V\U~-;i1U1'UL;r-\l'lfeJu z LUJU z = a + bi Lde:~ a , b LlJ-u-;i1-u1u 

-;Ji-\1 LLGl: i = ~ 'V\iEI i 2 = -1 
I A VI .... .... ..t !'I 0 A .... ..,lVI It I 

L-n'U L2JEI a = 2 , b = 3 -;J: L~ Z = 2 + 3i n~mu X LuU';l1U1'UL-n'-\16JfEI'U'Yl L:IJ -n' 

-;i1U1U';li-\l 
A VI .... • .... ..t !'I 0 A 

L:IJEI a = 5 , b = 0 -;J: L~ Z = 5 + 01 = 5 n~mU X Lu'U';l1U1U';l~-\l 
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d VI '11 • ... ..t "' 0 A '11 dVJ '1 I 

Llltl a = o , b = 4 ~~ L~ z = o + 4i = 41 n,-mu, x LiJU~1U1UL,\16JftlU'Yl Lll ,. 

~1'\..t"JU,~~\1 

o A o 

~1'" 1U<il1'1'n E.J~ Vt1'tl~1U1UtlCil1'1'n E.J~ 

0 I 0.45145114511145111145.,, 1 - ~ 1 -4356 1 0.456 1 98 1 J3 1 F4 1 J8 
7 

CileJU 98 LLL'1~ F4 Li:Ju~1u1u1Xu i1v.i'u F4 Li1u~1u1u1Xu Lda\1~1n F4 = 2 

0 I -4356 I 98 LLL'1~ F4 LUU,~1U,1U,L~lJ 
4 r; !'I o 

0 I-- I -4356 I 0.456 I 98, v4 LuU~1U1U<il1'1'n£J~ 
7 

0.45145114511145111145 ... I J3 I J8 LUU~1U1UeJ<il1'1'n£J~ 
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8.-12. 0.56. 0.10110111011110 .... .fi . .J4. {16 . ~2-(-7) • ~ . ~(-2)2 
• v9 4 

J3 ~ 2 .J8i 38 
- J (-v3) J J~ 1 -4.8888888,,, 101-
4 ~-27 3 

2. en eJfl113J~ e1 LtJUdju~~\I'V\ienthu il~ 
1) 2.230230023000230000... Ltlu-;i1u1u~~~nu: 

2) -4.45454545... Ltlu-;i1U1Utltl~~nu: 
/ 

3) 65.7777 ... Ltlu-;i1u1u«il~~nu: 

4) J5 - 3 LliLU'U.-;i1U1U~~\I 

tiiJu~iJ~ (Closure) 

1. ti11U~tl~sneJ\In1~1J1n 

1~ a LL~: b Ltlu-;i1U1U~~\11G"~ ') 

~~u1nsne1\l a LL~: b L;jtJULL'YlU~1tJ a + b Ltlu-;i')U1U~~\I 

2. ti11UiiJ~sneJ\In1~flm 
\1 

1~ a LL~: b LUU-;i1U1U~~\11~ ') 

~~fl{U,IIjjeJ\1 a LL~: b L;jtJULL'YlU~1tJ a x b 'V\ieJ a · b 'V\ieJ ab LUU-;i1U1U~~\I 
\1 

L~n~1111 L'lf«ilsneJ\I-;i1U1U~~\Iija-3JUlitJ~snn\ln1~U1nLL~:n1~flm LiteJ\1~1n11 ~~u1n 
\1 

u~:~~flmsn eJ\I-;i1u 1u~~\l rJ\Ifl\1 Ltlu-;i1u 1cu,~~\l 
\1 
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ca.....,. a..-...1 
a:uu<ilnTnnnJYI (Commutative Property) 

ca.....,. a..-...1 
3. a:uu<iln11~~UYI~e~n11U1n 

1~ a LL~: b LUU-..i1U1U-;J~~1<il ') a + b = b + a 
ca.....,. a..-...1 

4. a:uu<iln11~~1JYI~e~n11fHlt 
'U 

1~ a LL~: b LUU"ii1U1U-;J~~1<il ') a · b = b · a 

Ju~eL11~1:U11fl1J1n'V\~eflm"ii1U1U-;J~~ L~HJ~~u~1iu~e~"ii1u1uL~ 
'U 

a:u~n11LU~£Ju'V\3,j (Associative Property) 
'U 

G.1o:o .,1...1 I 

5. a:uu<iln11Lu~£JU'V\:U~e~n111J1n 
'U 

1~ a , b LL~: c LUU-..i1U1U';l~~1~ ') 

(a + b) + c = a + (b + c) 
ca.....,. .,1...1 I 

6. ~:UU<iln11Lu~£JU'V\:U~e~n11flm 
'U 'LI 

1~ a , b LL~: c LUU"ii1U1U';l~~1~ ') 

(a · b) · c = a · (b · c) 
.L. A o ~ ~ 1 o A' Vl .. l a..- r 

'U.Ufle n111J1n LL~:n11f1IU.-;J1U1UL<il:U<il~LL<il 3 ';11U1U~U Lu L11e1';l'V\1~~~VUi-;J1n 
'U 

n~:u1~rieun1~ 
'I 

a..- r 
Len~n'lYm (Identity) 

a..- r 4o ....... 0 .... • .... !V 

7. Len~n1Ymn111J1n 3J-;J1U1U';l1~L~£.1~';)1U1UL~£.11 {un1que) L~£JULLYIU~1£.1 0 
A o a..- o ... 

Slf~ a + 0 = 0 + a = a ~1'V\11J'Yin-;J1U1U';l1~ a 
'I 

"ii1U1U-;J'i~ 0 ii'L~£Jn11 (additive identity) 
a..- r 4o ... ..,. o ..,. ..,. !V A 

8. Len~n1Ymn11fiiU. :U';l1U1U';l1~L~£.1~';)1U1UL~£.11 L~£JULLYIU~1£.1 1 Slf~ 
'U 

0 a..- 0 ... 

a · 1 = 1 · a = a ~1'V\11J'Yin-;J1U1U';l1~ a 
'I 

"ii1U1U';l~~ 1 ii'L~£Jn11 Len~n1Ymn11~m (multiplicative ide.ntity) 
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i1~n~u (Inverse) 

a + (-a) = (-a) + a = 0 
0 .¥ ... I Q; Q; 

-;J1U1U -au L'H.Jn11 <i11~n~un1~u1n (additive inverse) "lJEh1 a 

1 o. i1 ~n ~un1~fl m 
'U 

1 1 
a· - =- ·a= 1 

a a 
o 1 .¥ ... I I Q; A Q; Q; 

';11\t1U - u L~£Jn11 R1Un~u (reciprocal) 'V\~El<il1~n~un1~flm"lJEh1 a 
a cu 

R3Ju'1ln1~LL-;Jn LL';J~ (Distributive Property) 

11.1~ a, b LL~: c LUU~1\t1U';J'i~1~ ') 

a(b + c) = ab + ac 

';J1fiR3J1J'1i,YEl 4) LL~:::,YEl 11) LL~: 3) ~11J1~t1LLR~~L~11 

(a + b)c = ac + be 

i1 El ci1~ ';)~1J Elfi R3J1J~~L iLLR~~th::: 1£Jflfl m<ilfl1 R<ilf 

1)4x11=11x4 

2) (14 + 17) + 43 = 14 + (17 + 43) 

3) 46 + ( -46) = 0 

4) 8(12 + 30) = 8(12) + 8(30) 

282 ME 504 



~· Cl.l LL1JtJHflevi6l 6.1.2 

1. ';l~UElna"3JU'1l~LiLLa'fh1tJ,-: 1E.Jflflnt<ilf'f1a"<ilf 

1 ) (7 X 4) X 9 = 7 X ( 4 X 9) 

2) (12 + 5) X 9 = 9 X (12 + 5) 

3) (3x + 5y) + 7z = 3x + (5y + 7z) 

4) (x + y)(m + n) = (x + y)m + (x + y)n 

5) 1·a =a 

6) 6( -5) LU~-;1TU,'l~';l7~ 

7) (-6)x ( _
1

6
) 

8) ( -8) + 0 = -8 

4 4 9)-- +-
5 5 

10)3x+9x = (3+9)x 

-;11~1~ 

-8 

J6 
3 
-
5 
2 

-J3 
1+-fi 

~ 
6 

J2+J5 
J3 +1 
J3-1 

ME 504 
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t:-Jn t:-J~n1,-tn n 

... 
t:-Jn c.J~n1,-fl rn 

'1.1 
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0 r:t .J 
L6Jl'Cil11 El\l'i\11\t 1\tLCil :1Jfl'V\1,-

~1ll 5 ~\li1 

{ -2 1 0 1 2} 

4. 1~ a I b LiJou-;i1"U1"U'iil'i\l LL~: a ffi b = a + b - 1 

'i\l\l~'i\11,.f:U,1'";h,Y Elfl11:1J~ El LtlULU'U'iili'\I'V\~El LUtU fl'i\1 

1)a ffi b=b ffia 

2) (a ffi b) ffi c = a ffi (b ffi c) 

3) ,-:uu-;i1ou1ou'iil'i\lija-:u~tl~-nEJ\I E9 

4) ,-:uu-;i1ou1ou'iil'i\lnu EB ij 1 LuouLEJnin1S-mn1,-u1n 

5) ,-:uu-;i1ou1ou'iil'i\lnu EB ij 5 LiJou~n~oun1,-u1n-nEJ\I -4 

I Q.J • 

6.1.3 fl11'LYI1fl14 (Equal~ty) 
A .... .·1 I I ~ ... 0 .... ~ 

L:IJEILII}Jli'U a = b El1'U11 a Lfl1n'U b 'V\:IJ1llfl\l a LL~: b LLfl'U'i\11'U1'UL~ll1n'U 

llni1El£i1\l 8 + 4 = 6 + 6 LiJou1iL«illou 12L'ULL'U'U~LLCilnfii1\ln'U 

.._ I ~ 

a-:uuCiln1,.L n1nou 
I ~ "' ~ .,_tk "' 

n1,-Lfl1n'UREI~fl~El\ln'UR:IJ'U~orf\4;1'U 4 II})El ..... 

284 ME 504 



1"' a I b LL~: c LL'Yl"t-t..fi1"t-t1'l-t"il~-\11~ '] - .... . 1. ~111J<ii~:'Yle:J'l-t (Reflexive Property) 

a=a -2. ~111J<ii~:IJ111<il'l (Symmetry Property) 

n1 a = b LLLt1 b = a 

3. ~111J1ithtJ'Yle:J~ (Transitive Property) 
.... .... 

f11 a = b LL~: b = c LL~1 a = c 

- ...1 •• 4. ~:IJ1J<ilfi1'l"LL'Yl'l-t'Yl (Subst1tut1on Property) 
.... .... .... 1 .... 1 ...1 ...1 .... ..... 

f11 a = b LL~1 ~1:1J1'lrtLL'Yl'l-t a ~1tJ b "t-tsne:Jfl11:1J ~ ']'YlLntJ18j)e:J-\Ifi1J a LL~: b 

..... I ...1 - """1 .... ...1 .... I \1 .. I ..r <ii1EitJ1-\I'Yl 1 "il-\11Je:Jn~111J<ii'Yl 'lfLL~~-\Ifl11:1JLfitJ18jje:J-\I<ilel Lu'l-t 
.... .... 

1 ) rt1 3x + 7 = y LL~1 y = 3x + 7 
.... .... 

2) rt1 X = y LL~: y = 10 + a LL~1 X = 10 + a 
.... .... 

3) rt1 a = b LL~1 3(a - 8) = 3(b - 8) 

-<ilel1J 1)~:1J1J<il~li:IJ1<il'l -I 2) ~:IJ1J<ilrt1tJ'Ylel~ 

- ...1 3) ~:IJ1J<ilfi1'l"LL'Yl'l-t'Yl 

AI I ca.,. 

YlflltD1JYitlil\lflT'JLYI1n" 

L~tJli~ll1J1isne:J-\I..fi1"t-t1'l-t';l~-\lie:J 1 rl-\lie:J 12 ~llu1isne:J-\Ifi1'l"L'Yhn"t-tie:J 1 n-\lie:J 4 

'Ylfl~DU'Yl 1 1"' a I b LL~: c LU"t-t..fi1"t-t1'l-t"il~-\IL~ '] LL~: a = b uLt1 

1)a+c=b+c 

2) ac =be 

l"t-t~d'"il:~~"ilU'Ylfl1Y~1J'Yl 1 ie:J 2) ~1"t-tie:J 1) 1"'~~"ilULU'l-tLLUUtJn~~ 
'U ~ 'U 

... ~ .... .... 
~~"il'l-t 'Ylf)1Y~1J'Yl 1 8jje:J 2) 

1"' a I b LL~: c LU"t-t..fi1"t-t1'l-t"il~-\IL~ '] LL~: a = b 
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LL~: ac = ac 

LL~ a= b 

( ~:u u'1ltJ ~-n eh1 nTifl m) 
'll 

G.oiA. ~ 

(~3J1J<il~:'Yl El~) 

(n1'V\~~t~> 
ca.- ~ G.oiA. ...1 ..s ~ ~ 
~h1~~ ac = be (~3J1J<ilnT'HL'Yl~'Yl fiEl LL'Yl~ a ~1~-n11~1t1 b) 

'Ylfl~~u'Yl 1 d'tiu El t1 t ~nTnLn~:un11 1~ tlllT;i1~1·~ l~"ii1~1~ ""'it~u1n'V\'1El~ m 

~ ~ 

1) n1 a + c = b + c LL~1 a = b 
~ ~ 

2) n1 ac = be LL~: c * 0 LL~1 a = b 
.... ..r.... Q,; 

'Ylfl~~lJ'Yl 2 ~L1tlnn~n11<il~ElEln (cancellation laws) 
'l ...1 .¥ ... ~ .... ~ I ~ 'l ~... ~ :'I <;'I ca,.. 

L~'Yl~"il:V'4~"il~'Ylfl~1'11J'Yl 2 llj]E) 1) ~1~-nel 2) L'V\V'4~"il~Lu~LL1J1JHn'V\~ 
'll ~ 'll 

... ~ .... ~ 

~~';)~ 'Ylfl~~lJ'Yl 2 llj]E) 1) 

L~ a , b LL~: c Li:J~"ii1~1~"il~~L~~ ') 

"il:L~ a + c LL~: b + c LU~"ii1~1~"il~~ 

LL~: -c LU~"ii1~1~';)~~ 
d 
L~El~-;J1n a + c = b + c 

ca.- ~ 
~~~~ (a + c) + (-c) = (b + c)+(-c) 

(~1~n~un111J1n-nE1~ c) 

(1 ';)'Yl Ef ri1 ""'u~ > 
.... ~ 

('Ylfl~~lJ'Yl 1 llj]E) 1) 

a + [c + (-c)] = b +[c+ (-c)] 

a+O=b+O 

G.oiA. tl..l I 

(Gf:U1J<iln11L ~ti'U.'V\:U -nEl~n11u1n) 
'll 

(~1~n~un111J1n) 

a=b 
I 

'ttu~El tl1 a + c = b + c LL~1 a = b 

i1'V\-r1J'Ylfl~~1J'Yl 1 LL~:'Ylf1~~1J'Yl 2 Gf11l11nL;itlu11:UnuL~Ltlu 

1) 1~ a , b LL~: c Li:tu"ii1U1~';l;~t~ ') 

"I A a = b n<ilElUJEl a + c = b + c 

2) 1~ a , b LL~: c LUU"ii1U1'\.t';l;~t~ ') 

"I A a = b n<ilElL:UEl ac = be 
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'Yltl'IYDU'Yl 3 1~ a LL~:: b LUU"ii1U1U';l~\11~ ') ';l::L~11 

1)a·O=O·a=O 
~ ~ A 

2) rn a · b = o LL ~ 1 a = o 'V\ 'Hl b = o 
i1e1ci1\l L,r'U, 1) 16 X 0 = 0 X 16 = 0 

ca... ~ A 

2) (x - 4 )(x + 6) = 0 ~\IUU (x - 4) = 0 'V\"iEl (x + 6) = 0 
A 

X = 4 'V\"iel X = -6 

'Ylt']'IYDU'Yl 4 1~ a LL~:: b LUU"ii1U1U';l~\11~ ') ';l::L~11 

1) -(-a) = a 

2) (-a)b = -(ab) = a(-b) 

3) (-1 )a = -a 

4) (-a)(-b) = ab 

5) -(a + b) = (-a) + (-b) 

-iJEJi\!Ln<il -a L~"ii1LUU~El\ILUU"ii1U1U';l~\1~1J 

L'liu ti1 a = -8 LL~1 -a = -(-8) = 8 Ltlu-;i1U1U';l~\11J1n 

.ffuc;i e1 i.tJ';l~itt.n:lJn1"i~1 Lit un1"i1JEJ\In1"i~1J 1 u,,-tJn1"i1J1n LL~~n1"i'V\1"i1 u,,-tJn1"ifl rn 
'U 'U 'U 

ti1 a LL~:: b Luu-;i1U1U';l~\11~ ') a ~1J~1tJ b LiitJULL'YlU~1tJ a - b :a\ln1'V\U~ L~tJ 
a- b =a+ (-b) 

i1E1ci1\l L,ru 9 - 12 = 9 + (-12) = -3 

ME 504 

5 - ( -9) = 5 + 9 = 14 

-8 - ( -14) = -8 + 14 

=6 
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Il1 a LL~: b LU'U-;i1'U1'U~i'~lfl ') LL~: b -:;::, 0 LL~1 J:.J~~1~'1Jel~ a LL~: b 

... ... d 0 t 1 
L'lltJ'ULLfl'Ufl1tJ a + b su~n1~'U~ ~tJ a + b =a x -

... a 
L ~1 el1~ L 'lJ tJ'U - LL fl'U a + b 

b 

a e 1$ , d 
(1) - = - nGleJLlleJ ad = be 

b d 

(2) a = ae 
b be 

a 

(3) a = !l 
b b 

d 

(4) a+.:_ = a+e 
b b b 

(5) a + ~ = ad+ be 
b d bd 

(S) a-~ = ae 
b d bd 
a 
b a d ... ..r 

(7) - = - x- (n,-m"U b , d LL~: c -:;:: O) 
e b e 
d 

~· Q,; LLlJlJHfl'M~ 6.1.3 

b 

1. ~~~~1~m111l "ULLfi~:-neJ l'lf~llllii~;eJtJflittJ1liL~ L"Un1~Li~fl~th: luflflmGlfi1"Glf 

1) % = s( ~) 
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2) (-6) X 7 = -(6 X 7) 

3) ( -1 ) X 9 = -9 

-3 3 
4) 5 = -5 

.... .... 
5) rn (x + 3) = 0 LL~1 (x + 5)(x + 3) = 0 

6) n1 5x = 12 LL1f1 12 = 5x 
.... 

7) m + n = 12 LL~:: n = 7 LL~1 m + 7 = 12 

8) 5a = b LL~:: b = e + 8 LL&f 1 5a = e + 8 

9) n1 3x + 4y + 5z = a + b LLa:: a = 4y + 7 LL~1 3x + 4y + 5z = 4y + 7 + b 

10)mn x 1 =mn 

2. ~"£Jni1EJ£h"L vlEJ LL~~h111-:rJ EJ9iEJ Luntli~i'" n~11fl EJ'V\1-;i1u 1U~i'" LL 'Yl'UL u,Y Elfl1111 L vl EJ 

rh 1 ~,r Elfl1111 LuuL ii~ 

1)x-y=y-x 

m n 
2)- =-

n m 

3) m(n + p) = mn + p 

3. ~" 1 ia-11~-n EJ"-;i1u 1u~i'" LL~::a-11u"i-n EJ"nTon rhnu ~ ~~,r 'YlfJ~~u'Yltii EJ 'tud' 

1) 1~ a I b LL~:: e LUU-;i1u1u~i'"1~ ') 

n1 a = b LL1f1 a + e = b + e 

2) 1~ a I b LL~:: e LtJu-;i1u1u1fl ') 
.... .... 

n1 ae = be LL~:: e :t:. 0 LL~1 a = b 

3) 1~ a I b LL~:: e LUU-;i1U1U1fl ') 

.... .... a b 
rn a = b LL~:: e :t:. 0 LL~1 - = -

c c 

4) 1~ a I b LL~:: e LUU-;i1u1u1~ ') 

~" U~fl"11 (a - b )e = ae - be 

6.2 itcw,,.Cft11Amc;nLfltftM"1" (Algebraic Expressions and Polynomials) • 
it~~,{~~flm~~i'1";f'U~1nfl1fl"i1 LL~::i'lLLU~ LL~::nT~~1Lil'UnTl'Y11"~en'flm~ 

-nEJ"nTl1J1n n1~~u n1~flm 'V\~EJ n1~'V\1~ 'V\~EJ~111tf"n1~1in~m,.r i1EJ£h"La.rlu 
\1 
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x+4 2 

Vx 3 +2x+1 I (4x-5 +2x-3 )3 I 9x 2 + 18x + 9 
I x 2 +2x+4 

J\J'V\3J~ LU'Uit~-;n!~'lfflm'il u~,,r~'lffl m'il~ L~tJ1enEl\JL\t~1: fi1'l"~1 L it"Un1'l"8JJEl\J 

fi1'l"1J1fi fi1'l"fl1J LLfl:fi1'l"flnt8JJEJ\Jc;}1LLU'l" LL~:fl1fi\Ji1L,r'U 9x 2 + 18x + 9 L"itJn11 ~'V\'U13J 
~ q 

~'V\'\,1,1111'\,1, X 
q 

~'V\'U13J1'" x Lu'"u~,'l!~'lfflm"1'",-tJ 
q ~ 

a X n + n-l + + + 
n an_lx ... alx ao 

A ,J..,.cv .. 1 , d cv ,J..,.cv .. 1 cv .. 1 
L 'l"1 EJ1';) ~';)1'l"nlt1~ 'V\ 'U 111 'YI11 'il1 LLu,-111 n fi11'V\ 'U\J 'il1 ~ 'V\ 'U 13J'YI11 'il1 LLu'l"a'EJ\J 'i11 LLu'l" 

q q 

1 r .. 1 d :tl o A :tl o 
X LLfl::: y 'U~';J'Ufi1'l"1J1fi8JJEJ\J'l"u ax m yn L3JEJ a Lu'U';J1'U1'U';J'l"\J LLfl::: m In Lu'U';J1'U1'U 

~ 

L~3J~L3.JLU'Ufl1J i1 EJ [j1\J L ,r'" 

4 x 3 + .fi x 2 y - xy + _!_ xy 2 + y 3 
- 2x + 3 

2 

Lu'" ~'V\'\,1,1111 'Ua'EJ\Ji1 LLtJ,- ~'V\'\,1,1111 'Ua'13Ji1 LLtJ,- 'V\~EJ~i1 LLtJ,- nitu1aJ 1'" 'Y11'"EJ" 
q q 

0 cv .J.... .... cv .. 1 ... .... .... n r d .s .¥o cv 
t;'1'V\'l"1J~'V\ 'U111'YI3J L ~ tJ\1~1 LLu'l"LI;l F.J1 ~fi'l"8JJ EJ\J~';J'\,1, ~~';J'\,1, 'V\'U\Jfl EJ Lfl8JJ'lffi1 fl\J 

q 

-n El" i1 LL tJ ,--n EJ "~, 'l! J -u. ti1 LL ~ fl :::~-;, 'l!ij i1 LL U'l"t;'EJ\J 'V\ ~EJ a-1aJ i1 ~ n"i-n EJ" ~, '"1~ ~ EJ 

~ fl1J1 n-n EJ\J Lfl-n:5n1 i"-n EJ\J'Yini1 LLtJ,-.tf'" 
q 

~n~-nEJ\J~'V\"U111 ~ EJ~n~-nEJ\J~,,r~L~ LU"Ufl"UrJ~ii~n~a-\Ja-~ 1 "U~'V\"U13J fl1fi\J 
q ~ ~ q q 

i11~ 'J ~LliLU"Ufl"UrJflnittJ111LU"UW'V\"U1aJ-nEJ\J~n~fl"UrJ ~1"U1'U. o LU"U~'V\"U13J 
~ ~ q ~ q 

LL~Llin1'V\"U~~n~-nEJ\J o 
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x 2 + 2x + 1 I 6x 3 
- .fi x + ..!_ 

3 

2) ~~U13JLU~~1tti'HL1.h· 
q 

3x 2 + 6xy + 3y 2 
I 6x 3 y 2 

- .fi xy 2 z 5 

3) L~L~~~U13J 
q 

n1,-LLUnGl'ltl,-~ntl1JVfVI"13J .. 
LUL~e:J~sneh'l'l:::uu..ij1u1u ..ij1u1uiu~ll1nni1 1 ~L1iLiJu..ij1u1uLu~1::: -;J:::a'13J1'ln 

L;j ttu 1 u 1tln11fl rusn e:~~..ij1u 1ULU ~1:::~ L~tJ~-;J1nue:~ ttLtl:u1n i.~L Vl tt~ LL1.J1.J L~ tt'l 
'LI 'LI 

i1e:1ci1~ L~U 60 = 2 2 
X 3 X 5 

5040 : 2 4 
X 3 2 

X 5 X 7 

L ,.1 a'13..11,.tl Lii tJU ~~U13J L U,.Ufi1,.fl{U,IIJJ e:J~~~U13J~~~n~~1n11 L ~U 
.. 'LI 'LI .. 

= (x - 4 )(x + 4) 

= 3x(x - .fi )(x + .fi ) 
2x 4 

- 15 x 2 
- 27 = (x 2 

- 9 )(2x 2 + 3) 

25 
x 2 + 5x +-

4 
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5 = (x + - )2 
2 

291 



~Twiu 1 t.b ~d ti1 L11 n~11~\lili~'Ynfn u LSJrCil-nEh'l-;i1t.~, 1\.b ~ nTV\t.b~ 1 ~ -,:'V\111 u~\1 LSJrCil-n El\l-;i1t.b1t.b 

~ rl1'V\t.bCilL ~f) El L'lfCiliiJJ E)\l-;i1t.~, 1\.b-,'i\1 

i1EltJ1\I~ 1 -,\ILLuni1th:nEllJIIJJEl\l 

(1)2a 3 b-8a 2 b2 +6ab 3 

(2) (6a 2 
- 4a)- (21a- 14) 

1~.Yh (1) 2a 3 b- 8a 2 b 2 + 6ab 3 = 2ab(a 2 
- 4ab + 3b 2

) 

= 2ab (a- 3b)(a- 1b) 

(2) (6a 2 
- 4a)- (21a- 14) = 2a(3a- 2)- 7(3a- 2) 

= (2a - 7)(3a - 2) 

292 

(1) 4x 2 
- Bx + 5x - 10 

(2) 3y 2 
- 3y - 2y + 2 

(3) 3x 2 + 4xy- 5xy- 10y 2 

(4) 7xy -7xz- xy + xz 
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1irh (1)4x~ -8x+5x-10 = 4x(x - 2) + 5(x - 2) 

= (4x + 5)(x - 2) 

........ 0 

11l'Yl1 

(2) 3y 2 
- 3y - 2y + 2 = 3y(y - 1 ) - 2(y - 1 ) 

= (3y - 2)(y - 1) 

(3) 3x 2 + 6xy- 5xy- 10y 2 = 3x(x + 2y)- 5y(x + 2y) 

(4) 7xy - 7xz - xy + xz 

= (3x - 5y)(x + 2y) 

= 7x(y - z) -x(y - z) 

= (7x - x)(y - z) 

= 6x(y- z) 

1. x 2 + (a + b) x + ab = (x + a)(x + b) 

2. acx 2 + (ad + bc)x + bd = (ax+ b)(cx +d) 

3. a 2 x 2 + 2abxy + b 2 y 2 =(ax+ by) 2 0 ca.. ~ 

(n11h'J~eh'J~llu~m) 
'U 

4. x2 - y2 = (x- y)(x + y) (~~fih~-na~ri~~~~El~) 

5. x3 - y3 

6. x3 + y3 

(1) x 2
- 6x- 7 

(3) x 2 +8xy +16 

(5) 27m 3 - 1 

(1) x 2 
- 6x- 7 

(2) 6x 2 
- x- 12 

= ( x- y)(x 2 + xy + y 2
) (~~<ii1~-na~ri1~~~111) 

= ( x + y)(x 2
- xy + y 2

) (~~u1n-na~ri1~~~111) 

(2)/6x 2 
- x- 12 

(4) 25x 2 
- 16y 2 

(6) m3 - n3 P3 

= (x - 7)(x + 1 ) 

= (3x + 4)(2x- 3) 

(3) x 2 + Bxy + 16 = (x + 4 )(x + 4) 

(4) 25x 2 
- 16y 2 = (5x) 2 -(4y) 2 

= (5x - 4y)(5x + 4y) 
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(5) 27m 3 
- 1 =(3m) 3 -{1) 3 

= (3x - 1 )(9x 2 + 3m + 1 ) 

= (m - np )(m 2 + mnp + n 2 p 2 
) 

( 1 ) 36m 3 
- 16m 

(4) 4n 4 
- 32n 

(7) x4 + x 2 + 1 

(2) x 2 - !6x + 9 - 4y 2 (3) 4m 3 n - 2m 2 n 2 
- 2mn 3 

in-.Yh (1) 36m 3 
- 16m 

(2) x 2 
- 6x + 9 - 4y 2 

(5) 4x 4 
- 1 Ox 2 

- 24 (6) X 
5 

- 2 X 
3 + X 

= 4m(9m 2 
- 4) 

= 4m(3m - 2)(3m + 2) 

={x 2 -6x+9)-4y 2 

=(x-3) 2 -(2y) 2 

= [(x - 3) - 2y][(x - 3) + 2y] 

= (x - 3 - 2y)(x - 3 + 2y) 

(3) 4m 3 n - 2m 2 n 2 
- 2mn 3 = 2mn (2m 2 

- mn - n 2 
) 

(4) 4n 4 
- 32n 

(5) 4x 4 
- 10x 2 

- 24 

(7) x4 + x2 + 1 

294 

= 2mn (2m+ n)(m- n) 

=4n{n 3 -2 3
) 

=4n(n-2)(n 2 +2n+4) 

= 2[2x 4 
- 5x 2 

- 12] 

= 2(2x + 3)(x- 4) 

= x(x 4 
- 2x 2 + 1 ) 

= x(x 2 
- 1 )(x 2 

- 1) 

= x(x - 1 ) 2 (x + 1) 2 

= (x 4 + 2x 2 + 1 ) - x 2 

= (x 2 + 1 ) 2 - (x) 2 

= [(x 2 + 1) - x][(x 2 + 1) + x] 

= (x 
2 

- x + 1 )(x 
2 

+ x + 1) 
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1. 

2. 

~· ~ LUJ1JHflevi6'1 6.2 

';)-\J LL£Jn <il1tJ'1:n EllJ'Vi'V\ 1-1,111 Iii El i.tJd 
'I 

1) 4a 3 b - Ba 2 b 2 + 4ab 2) 4a 2 + 12a + 1 Oa + 30 

3) 27a 3 - 8 4) 4a 2 
- 25b 2 

5) 3a 3 b 3 - 48ab 6) 
3 

27a -8 

7) 
3 

64a + 1 8) x 4 + x 2 + 25 

';)-\J LL£1 n <fl1tJ'1:n EllJ'Vi'V\ 'U,11Jiii El i.tJd 
'I 

1) 12x4 
- 16x3 - 4 x 2 2) 8a 3 b - 6a 2 b 2 + 4ab 3 

3) 6a 2 + 1 Oa - 3a - 5 4) 1 Ox 2 
- BOx - 2x + 16 

5) 3a 3 - 6a 2 + 15a 6) a3- b3 

7) a 3+ 27 8) 2ab- 3ac + 2db- 3dc 

9) a 2 + 2ab + b 2 
- a - b 1 0) X 

2 
- 2xy + y 2 

- X + y 

6.3 uftllfl1~L~\1Lft\4t (Linear Inequalities) 

fl111J i11~""fn1'1Lli L 'Yhn"" 

1JY1itti13J!Jil\l a < b LLftt b >a 

R1'V\i'u a 'V\~El b LU"U,-;i1"U,1"U,';)~-\J L'11n~11i1 a UEJ£Jn11 b 'V\~El b 111nni1 a 
... A 

LL~:L IIJ.J £11-1, a < b 'V\'1El b > a 
t.l ... o A A A IV 1 o IV 

f111J';l1'U,1'U,';l'1-\J1J1n p '11-\J a + p = b ('V\'1El RlJll~nu b- a = p) L'11'Y1'111J11 R1'V\'11J 
'LI 

-;i1'U,1'U,';)~-\Ju1n t~ 'l L~EJ'll1 i.tJu1nnu-,t11-1,11-1,';)~-\J 1~ 'l r:.J~u1nciEJ111J1nn1T;i1'U,1'U,';)~-\JJ"" 

A ... A .., I A IIV 

L3JEJL'11LIIJ.J£J'U, a :S; b L'11'V\1J1£Jfl-\J a 'U,El£Jn11'V\'1ElL'Y11n1J b 
A ... AI I A IIV 

L3JEJL'11LIIJ.J£JU a ~ b L'11'V\111£Jt1-\J11 a 111nn11'V\'1EJL'Yl1n1J b 

irutrn~m EJR1Jn1,. < LL~: > ijfl1111-i~L';)'U,L"U,n1,.ilf'1111J'Y11-\JL,.IIJ.J1flm'll lJ'U,L~"" ., 
0 1.1 1.1 I 1.1 1.1 , 1.1 I 

';111-1,11-l, n1 a < b LLa1 a ';l:EJ£J'Y11-\J'D'1£JIIJ.JEJ-\J b n1 c > d LLa1 c El£J'Yl1-\J~~J.J1111J.JEJ-\J d 
'LI 'LI 
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0 Q; 0 A 0 1 ... .._.r 
R1V\1U~1'U1'U~1-\Ift'Eh1~1'U1'U fl ') a LU~:= b I a < b I a > b V\1EJ a = b RliUfi'U 

~uni1RliU1iLfl11111fl trichotomy property 
ct A ~ • 

Elft'llfi11ft'EI-\I'lf'U (double inequality) a < x :$; b V\111Ufl-\l a < x LL~:= x :$; b 'U'UflEJ 

x EJU1:=V\i1-\l a LL~:= b 11ll,.f-\l b LLfiiL1h111 a fiieLtl LiJ-u-li1-\l LL~:=n11?J LLRfi-\IEJRlln11 
'IJ 

LLUUfii1-\l ') 

EJR11n11 -li1-\l n11?J 

[a I b) a:$;x:$;b 4 • • ~ 

a b 

[a I b) a:$;x<b .. • 0 ~ 

a b 

(a I b) a<x:$;b 4 0 • ~ 

a b 

(a I b) a<x<b .. 0 0 ~ 

a b 
I 

[a I oo) x ~a 4 • ' 
a 

(a I oo) x>a 4 0 • 
a 

(-oo I a] x :$; a • • ~ 

a 

(-oo I a) x<a • 0 ~ 

a 

(1) [-3 1 1] (2) (-4 1 2) (3) [-1 1 00) (4) (-oo 12) 
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~H)1J (1) -3 ~ X ~ 1 

< 

(2) -4 <X< 2 

(3) X ~ - 1 

(4) X< -2 

.._ 
~111J<il~ Eh1 El ~ll n1~ 

• • 
-3 1 

-4 2 

-2 

RTvri'u a , b LL~: c LiJou,-;i1ou, 1'-"';1~-\1 1~ ') 
"' "' 1 . t11 a < b LL~1 a + c < b + c 

"' "' 2. t11 a < b LL~1 a - c < b - c 

) 

.._ 
(~11U<iln1~u1n) 

.._ 
(~11u<ilnT~~u) 

3. rl'1 a < b LL~: c LiJou,-;i10U,1'U,1J1n LL~1 a x c < b x c 

.._ "' 0 

(~111J<il n1~fl m~1 £J';J1'-" 1ou,~u) 
\1 
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... ,:=1 o ... a b 
5. fl1 a < b LL~: c LuU~1U1U1.J"')n LL~1 - < -

c c 
Cl.otA ... 0 

(R3JU<iln11'V\11<il1li~1U1UU1 n) 

... .:=1 o ... a b 
6. fl1 a < b LL~: c LuU';J1U1U~tJ LL~1 - > -

c c 
Cl.otA ... 0 

(R3JU<iln11'V\11<il1li~1U1u~u) 

....... 0 

3(2x + 4) - 12 < 5(x - 3) 11f'Yl1 

6x + 12- 12 < 5x- 15 
Cl.otA 

(R1J1.JqJn11LL';Jn LL';l\1) 

6x < 5x- 15 
Cl.otA 

(R1J1.Jqjn11~1.J) 

6x- 5x < -15 
Cl.otA 

( R1J u qJ n11~ u) 

< -15 
Cl.otA 

X ( a-1Ju qjn11~u) 
o A 

fl1CileJU'1Jel\leJR3Jn11fleJ (- oo, -15) 

n 11 ~ LL a'~hl fl1 Cit el1.J ~ el 

-15 

Q; I ..l t; ... a&l 
Cil1el£J1\I'Yl 3 ';J\JLLneJR3Jn11 LL~:L'lJ£JUn11n 

....... 0 

11f'Yl1 

2x -3 
6 

> 4 3x --+ +-
5 - 4 

2x-3 
6 4 

3x 
--+ > +-

5 - 4 

4(2x - 3) + 120 ;::: ao + 15x 

ax - 12 + 120 ;::: ao + 15x 

ax + 1 oa ;::: ao + 15x 

ax - 15x ;::: ao - 1 oa 

-7x ;::: -2a 
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X ~ 4 
o A 

f'l1<ilEllJenEl\JEla:IJnTl"flEl (-oo , 4) 

n 'l"TW LL ~~ \J fi 1 <i1 EllJ fl El 

-4 

-4 - 5 

-9 

9 

8 

~ 5- Bx < 21 

~ 5- Bx < 21 

~ -Bx 

~ -Bx 

~X 

< 21 - 5 

< 16 

"' Ud d !=I ('V\1'l"~'HJ -7 L tHJULfl'l"El\J'V\3J1£..J';nn ~ LuU ~) 

4 

4•------~o~------~•~-----------+~ 

-2 

1. 4(x - 1) ~ 5 (x + 3) - 2 

3. -4 < 8 - 5x ~ 6 

ME 504 

9 

8 

~· Go~ LUJ1.JHfl'M~ 6.3 

2. Sx- 3 + 3 > 1 + _4x 
4 - 5 

3 
4. -12 < - (2 - x) ~ 36 

4 
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-;, 

2 
5. 24 ~ - (x - 6) < 48 

2 X 1 X 
6. 3" (x + 6) -

4 
> 2" (4 - x) + 

6 3 

7. 15 ~ 8 - ~ X ~ 24 
3 

6.4 A1ftaJtJ'1'm1cw,ftaJn1'1' LLftt£Jft3Jn1'1' ... 
tl1L~1~~L';)~::li::'Yl1~~::'V\11~';)f!L~·ll<il~~El';)~~LL'Yl~ 0 LLa::';)fi~LL'Yl~ 6 1J~LR~~1~1~ 

q q q 

A I ~ t.l d .... 0 I c:to .... 
'V\'iEJ~::li::'Yl1~~::'V\11~';)f!L~11~~ LLa::';t~YILL'Yl~ -6 1J~L~~';)1~1~ ~::li::'Yl1~~n~nL'Yl1n1J 6 

q q 

'V\u 1ll ,t ~~ EJ~::£.1::1'11~ 13J:ff~nuflff'Yl1~ LLa::iifh Lli Lil~au 
A 'I I .J .J 'WJo 'lA 

LliEIL~1~~L';)~::tJ::'Yl1~~::'V\11~';)~'YlLL'Yl~ 0 LLa::';)~'YlLL'Yl~ a LLa:: Lli~~L';)'Ylff'Yl1~ LLa:: 
q q 

Lfl~El~'V\ll1ll L~1L~lln~1~1~i~n~1111 fhillu~m'JJEJ~ a ';)1·n~n~11U LU~fl11li'V\ll1ll 
\1 

t-----1-·-------1 
-6 0 6 

~ I ~ ~ 

un"u1aJ~o~A1ftaJtJ~m ... 
fhillu~menEJ~ a L;jli~LL'Yl~i1tJ I a IL~ll~ 

\1 

{

a tl1 a 2:: 0 

Ia I= 
-a tl1 a< 0 

.... I .J 
"1Elli1~'Yl 1 (1) I 6 I = 6 

d 'WI I !'I 
(2) 1 1r- 2 1 = 1r - 2 L~EJ\1';}1n 1r - 2 LliLu~au 

(3) I - 8 I = -(-8) = 8 

d !'I o 
(4) 1 2 -1r 1 = -(2 -1r) = 1r- 2 L ~EJ~';)1n 2 - 1r LuU.';)1~1u.au 
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(1) I X- 3 I = 7 (2) I X- 3 I < 7 

(3) 0 < I X - 3 I < 7 (4) I X - 3 I > 7 

1~.Yh (1) l'U,'YI1\IL~'lJ1flnLiil I X- 3 I LL'YI"U,1:E.J:'YI1\11:'Vd1\l X LL~: 3 i\I,!'U, 

lx-31=7 

7 7 

3 10 
.... .t 0 .... iJ 0 A I I iJ I 

~\luou, a"1'V\11J 1 x - 3 1 = 7 I x L ou,';l1'"1'"'lf\IEJE.J'V\1\I';l1n 3 L ou,1:t1: 7 'V\'U,1E.J 
'U 

I .... . . 
'U,'U,fleJ X - 3 = 7 'V\1El X - 3 = -7 

X 
• = 7 + 3 'V\1El X =-7 + 3 

• 
X = 10 'V\1El X = -4 

(2) lu'Yl1\IL1'lJ1flnLiil 1 x- 3 1 < 7 I x LiJou,-;i1'"1'"~\lij1:tJ:~1\I';l1n 3 UEJt1ni1 7 

7 7 

-4 3 10 
.:.., . 

'U, 'U,fl El -7 < X - 3 < 7 

-7 + 3 <X< 7 + 3 

-4 <X< 10 

(3) lou,'YI1\IL~1flmlil o :< 1 x - 3 1 < 1 I x LiJou,-;i1ou,1u~\lij1:tJ:V:1\I';l1n 3 lt'EJt1ni1 1 

LLfii X ;¢; 3 

7 7 

.. 
-4 3 10 

I .... . 
'U,Uflel -7 <X- 3 < 7 LL~: X ;¢; 3 

-4 < X < 1 0 LL~: X ;¢; 3 

(4) lu'YI1\IL1'lJ1flmlil 1 x- 3 1 > 7 I x LiJu-;i1ou,1u~\lij1:tJ:V:1\I';l1n 3 111nni1 7 
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302 

.. ? 7 7 ? .. .. .. 
-4 3 10 

I 
4 ca.- 4 

'U, 'U,fle) X- 3 < -7 'V\,-el X - 3 > 7 

x<-7+3 
4 

'V\,-el X > 7 + 3 

x<-4 
4 

'V\,-el X > 1 0 

,-1.JLL1J1J (d > 0) 
\1 

lx-cl=d ,-::;tJ:::'Yl1~,-::;'V\':h~ X LL~::: C -E(----ee----tlet----~) 

L'rhnu d c-d c+d 

lx-cl<d ,-::;tJ:::'Yl1~,-::;'V\"h~ X LL~::: C +(----<0>----cO>---~) 

ue1un11 d c-d c+d 

O<lx-cl<d ,-::;tJ:::'Yl1~,-::;'V\"J1~ X LL~::: C +(-----ro---o---o~---+) 

tt'e1un11 d LL~::: x *" c c-d 0 c+d 

lx-cl>d ,-::;u:::'Yl1~,-:::'V\",h~ x LL~::: c -4(;._--<or-----oo---+) 

111nn11 d 

.... 0 .... 

'Yl tllY £J 1J 'Yl 6 ~1 'V\ ,.1J p > 0 
.... 4 

1. 1 x 1 = p a-1111~nu x = p 'V\,.£1 x = -p 
\1 

2. 1 x 1 < p a-11 11 ~ rr u -p < x < P 
\1 

.... 4 

3. 1 x 1 > p a-1111~nu x < -p 'V\,.el x > p 
\1 

.... 0 ca.-

'Yl tllY !JU 'Yl 7 a-1 'V\ ,-u p > o 
.... 4 

1. 1 ax + b I = p a'1J1J~n1J ax + b = p 'V\,.el ax + b = -p 
\1 

2. 1 ax + b 1 < p a-11 11 ~ nu -p < ax + b < p 
\1 

.... . 
3. 1 ax + b I > p a'1J1J~n1J ax + b < -p 'V\,.el ax + b > p 

\1 
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AA 0 

11i'Y11 

"il:L~11 

"il:1~11 

L t; I "il: ~11 

A 

'V\'Hl 

(1) I 4x + 5 1 = 13 

(2) I 3x - 4 I < 11 

(3) I 9 - 4x I ~ 3 

(1)14x+51=13 
A 

4x+5=13 'V\'Hl4x+5=-13 
A 

4x =13-5'V\.Hl4x=-13-5 

A 9 
X = 2 'V\•Hl X = --

2 

(2) I 3x - 4 I < 11 

-11 < 3x - 4 < 11 

- 11 + 4 < 3x < 11 + 4 

7 
-- <X< 5 

3 

(3) I 9 - 4x 1 ~ 3 

-3 ~ 9- 4x ~ 3 

-3 - 9 ~ -4x ~ 3 - 9 

-12 ~ -4x ~ -6 

3 
3;;::: X;;:::-

2 
3 
~X~ 3 

2 

( 1 ) I 2x - 3 I ;;::: 5 (2) I 7 - 4x I > 3 
AA o 

11i'Y11 ( 1 ) I 2x - 3 I ;;::: 5 

"il:L~11 2x - 3 ;;::: 5 'V\~el 2x - 3 ~ -5 

X;;::: 4 
A 

'V\'l'el X ~ -1 
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(2) I 7 - 4x I > 3 

-;,:'1~11 7 - 4x > 3 
. --

'V\,.El 7 - 4x < -3 

-4x > -4 • 'V\,.El -4x ~ -10 

X< 1 
• 5 

'V\,-El X ~ 
2 

~· ca.. LL1J1JHfl\-'ltl 6.4 

1) I X +3 I = 6 

3) I X +3 I> 6 
.. I \'l .. l..r 

2. ';)~LLnEla"1Jn1,-<ilEl LuU 

1) 12x- 3 I= 6 

3) I 6- 3x I< 9 

5) I 3x + 7 I = -(3x + 7) 

2) I X +3 I< 6 

4) 0 < I X +3 I < 6 

2) l3x + 3 I ~ 6 

4) l4x- 3 I> 7 

ilft&Jn11~\'1"13J (Polynomial Inequalities) • 
\'1 ..... .. .. ca, ~ "" .d • a I A 

L~ L~ L,-tJu,-n1,.LLn Ela"1Jn1,-,-:~ru-nl.L'Yl'V\U~ (first degree) 'V\,.ElL,.tJn11Ela"1Jn1,-L'lf~ 
cu 

~ .. 0 ca, ..,~,., .... I A I 2 
La"l4LL~1 a"1Vt,-uEla-1Jn1n:~u-nu'Yla-El~ 'V\,.rJL,.tJn11 EJa-1Jn1,-fl1El~~<iln L'lfl.L x - 2x - 3 < o 
L ,.1 a-1111,.fl LLnL~ tJ L~11-;,1n LLtJn<il1tl,-:n El1J L~LUl.L 

(x - 3 )(x + 1 ) <0 

LL~1~-;,1,-m1fi1-n El-\1 x ~'Yi1l ~~1u&Ji1 tJ-n El-\liruin~mEl a-11n1,-iifi11l'El tJn11fll4U 
w cu 

'V\~ElLUU-;i1l41l4-;Ji-\1~1J ~UflEl (x - 3) LL~:: (x + 1) ~El-\lijLfl~El~V\1J1tJ<ih-\lnU 
l ~ 'I.. .... .. A I .., .I ~ "' .. 
u-nuu,-n-;J: L'lfn1,.1 Lfi~:'V\ Lfl,.El~Vt1J1tJ-nEl-\ILL<il~:<il1u,.:nEJu -;J1nuu-;,: L~ La"'U.El LL 'U.: 
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A tf AI I tf 
n1'i'l LA'i1tvt LA'iih1VIIJ1 !J1Jih1 LLGifttV.v\11 

L un1'l"Cil'l"1';la'El1.J LL<ii &1:i1U'l":n rnr'l1 Ld ElL~-;J:ijfi1 LiJu-,i1u 1U';l~-31.J1n L~ El L~ijfh 
!'I 0 A ..J 'I !'I .. ... .., 0 ...J I .., .. I !'I 

LuU';l1U1U';l'l"-3&11.J LL&1:LlJ ElL~ LuUflUtl L 'l"T;J:L 'l"tJn-;J~1.JULa'U';l1U1U'Yl LL~ &1:Cil1u'l":n EllJLuU 
~ q 

flUEJ11 -;J~1nqCil (critical point) 
~ q 

A _.J 
~';)1'l"nL1Lfl'l"El-3'V\lJ1tl"llEl-3 (x - 3) 

A iJ ..J iJ ..J ';l~1nf1Cil (x - 3)L U1.J1nLlJEl (x - 3)L U&1lJLlJEl 
q 

X- 3 = 0 X- 3 > 0 X- 3 < 0 

x=3 x>3 x<3 

-,i1U1U 

..J 
Lfl'l"El-3'V\ll1tl"l1El-3 (x- 3) 

,_tUflEl (X - 3) LUU-,i1U1U';l~-3&1Ui1'V\i'Ufl1"11El-3 X ~'\l'EltJn11 3 LL&1:LiJU-,)1U1U-,i1U1U';l~-3 
0 Q; I ...J I 

U1n~1'V\'l"Ufl1"11El-3 x 'Yl2J1nn11 3 

A ..J 
~';)1'l"nL1Lfl'l"El-3'V\lJ1tl"llEl-3 (x +1) 

A iJ ..J iJ ..J ';l~1nf1Cil (x + 1 )L ~U1nLliEl (x + 1 )L U&11.J Lll El 
q 

x+1=0 x+1>0 x+1<0 

X= -1 X> -1 X< -1 

-,i1u1U 
..J 

Lfl'l"El-3'V\ 1.11 tl"ll El-3 (x + 1) 
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+ 

,t'u,~a (x + 1) Ltlu'«51U1U';J~{I~UiTvr~uti1eneJ" x ~1l'aun-:i1 -1 LL~~Ltlu'«51U1U'«51U1U 
A 0 Q..o I .d I 

';11'{11J1n~TV\1'1Jfl1en a" x 'Y11nnn11 -1 

.... 
U1~~n11'~';111'tu1en€1"'Yl"~€J{I~';J,r111L;j£Ju1'13JflU1JULRU'«51U1U ';J~L~ti1en€1{1. (x - 3) 

LL~~ (x + 1) 1u~1{1<ii1{1 ') i"d 
d 

Lfl1'€1\I'V\111£Jen€1\l (x - 3) +· + 
d 

Lfl1'€1\I'V\111£Jen€J{I (x + 1) i . + ......................... d ............................................................................................................................... l'''''''''''''········································l································································· 
Lfl1'€1\I'V\111£Jen€1{1 (x- 3)(x + 1) + I I + 

';J~L~UL~11f11en€1\l x ~€1tJ1'~'V\11\I -1 LL~~ 3 ';J~rh1~ (x + 1) Sjfi1LUU'«51U1U'iil~\l 
'U 

U1n LL~~'¥111~ (x - 3) ijf11LUU'«51U1U';J~{J~1J LL~~'¥111~ ~~fltuen€1{1 (x - 3)(x + 1) Sjfi1 
'U 

LUU'«51U 1U';J~{I ~lJ 

,t'u,~€1 L6Jf<ilfh<il€11Jen€1{1€1~1ln11' (x - 3)(x + 1) < 0 ~€1 {x 1 -1 < x < 3} L;juu1u 

1'U~1{1L~LUU (-1 I 3) 
'U 

ijn,-1vJ LL~<il{lfl1<il au Lllu 

-1 3 

fi1en€1" x ~'¥111~ ax+ b = 0 L"iun:h ';J~inq<il i1'V\i'uti1en€1\l ax+ b ~€1ci'Yl1\1~1U 
q 'U 

I 
.... A .... 0 ... I .... I ... .... A I 

6])'1 £Jen eJ{I';J<il1nfl<illJUL~U';J1U 1U';J~3Jfl1UEI £Jn11 0 Len £.lULL 'YlU<il1 £.1 Lfl1'€J{I'V\111 £.1 ~lJ LL~~fl1 
q 

I 
A I t.l A t.l 0 A I I .... t,l 

ax + b 'Yl €1 £J'Yl1{1<il1Uen11en €J{J"ii<il1nf)<il1JUL~U"ii1U 1U3Jfl1111nn11 0 Len £.lULL 'YlU<il1 £.1 
'U q 

d 
Lfl1'EJ{I'V\ 111 uu1 n 
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Q..oO I .d II ... aal 0 2 
<il1eH.J1~'Yl 1 'iil~LLneJ~11nT'HL~:L'lJEJ'Un,-TnLL~~~L'lf<ilfl1<ileJU'lJEl~ 6x + x ~ 15 

inn1 ax 2 + x ~ 15 

'i\I:L~ 6x 2 + x - 15 ~ 0 

(2x - 3)(3x + 5) ~ 0 

A A 3 5 
'i\l<il1n{l<ilflel - LL~: --
'I 2 3 

... A ... 0 A A 
L'lJEJU'i\l<il1ntl<illJUL~U,'i\11U1U, LL~:~'i\11,-tu.1Lfl,-El~'V\3J1EJ'1Jel~ {2x- 3) LL~: {3x + 5) 

'I 
I 

II II II A II A A 

'Y11~<il1'U'lf1EJLL~:~1'U'lJ11'1Jel~'iil~nnq<il LL~1~'i\11,-tu.1Lfl,-El~'V\111EJ'1Jel~ {2x- 3)(3x +5) 
'I 

d 
Lfl,.El~'V\3J1EJ'lJEl~ (2x- 3) + 

d 
Lfl,.El~'V\3J1EJ'lJEl~ (2x + 5) , + . + 

OOOOOOOdOOOOOOOOooOOOOOOOOOOOOOOooooOOooooOOOOOOOOOOOOOOOOOOOOOOOooOOOOooooOOOOOOOOOOOOOOOOoOOooooooOOOOOOOOoOOOOOOOOOOOOOOOOOOOoOOOOOOioOOOOOOOOOOOOOOOOOOOooOOoooOoooOOOOOOOOOoOOOOOOOooOOooooo0010000o0°00000o0000000ooOOOoOOOoooOoo00000000000000ooOOOOoOoooOOOOooOOOOOOOooOO 

Lfl,.El~'V\111EJ'lJEl~ (2x - 3)(3x + 5) + I I + 

1u,n,-tit'lJeJ~ (2x- 3)(3x + 5) = 0 

'i\I:L~11 2x - 3 = 0 'V\'ifl 3x + 5 = 0 

3 A 5 
x= - 'V\,.El x= --

2 3 

i. ll o A 3 5 
'i\1: <ilL'lf<ilfl1<ileJU'lJeJ~~lln1,-fleJ {- , --} 

2 3 

1u,n,-tit (2x - 3)(3x + 5) > 0 

......................................... (1) 

"' LL~<il~11fl1'1Jel~ (2x - 3) LL~: (3x + 5) ~El~LUU,-;i1'U1U'i\l;~~u't1~fi 'V\iElLUU-;i1U,1U'i\l;~u1n 
'U 

"' Q,oo I 

'Yl~fl 
'U 

n,-tit~ 1 (2x - 3) LL~: (3x + 5) LU'U-;i1'U1'U'iil;~~uJ~fi 
'U 

ME 504 

I 
Q..oO A 

U,Uflel 2x - 3 < 0 LL~: 3x + 5 < 0 

3 
X < - LL~: 

2 
Q,oo .t 5 
~~u,u x < --

3 

5 
X < --

3 

......................................... (2) 
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... d !'I 0 A ~ I 

n·Hwn 2 (2x - 3) LLa:: (3x + 5) Lu'U"il1U1'U"il1-\11J1n'Yh1fl 
11 

l, A 

'U'UflEJ 2x - 3 > 0 LLa:: 3x + 5 > 0 

3 
X > - LLa:: 

5 
X > --

2 3 
.... ~ 3 
~-\I'U,'U, X > -

2 
......................................... (3) 

,.,d ..,.,d \1.., o A 5 A 3 
"il1n n1tWY1 1 LLa::n1tlU1 2 "il: L~L'lfCilfl1~EJ1J f\EJ {X t-x < -- 'V\1EJ X > -} 

3 2 
A ... 'I tl. 5 3 

'V\1EJL'lltJ'ULU1 (-ex:>,--) u (-I ex:>) ......................................... (4) 
11 3 2 

A 0 A ... , 

L'UEh1"il1nL'D'Cilfl1CilEJ1J'liEJ-\IEJtUJn11 (2x- 3)(3x + 5) ~ 0 f\EltJL'U,tJ'U,IIJJEJ-\IL'D'CilL'U (1) LLa: (4) 
. 11 

.... ~ o ...Jo ,...,. 5 3 
~-\I'U,'U,L'D'Cilfl1CilEJ1J'liEJ-\IEJa"3Jn11'Yln1'V\'U~ L'V\flEJ (-oo ~-- 1 u [ -- I oo) 

A ... 0 

1li''Y11 

"il:l~ 

5 

3 

X 3 
- 4X ~ 5 X 2 

- 20 

x 3 
- 4x 

x 3 
- 5x 2 

- 4x + 20 

x 2 (x - 5) -4 (x - 5) 

(x 2 
- 4)(x- 5) 

(x - 2)(x + 2)(x - 5) 
A .1:!11 

"il~1n{1CilflEJ 2 I -2 LLa: 5 
'I 

~ 5 x 2 -20 

~ 0 

~0 

~0 

~0 

3 

2 

3 2 

... A ... 0 A A 
L'lltJ'U"il~1n{1Cil1J'ULa''U"il1'U1'U LLa:~"il11nL1Lfl1EJ-\I'V\111tJIIJJEJ-\I (x - 2) I (x + 2) LLa: 

'I / 

... ... ... - ... - . (x - 5) 'Y11-\1~1'USU1 tJ LLa:~1'UIIJJ1111JJ EJ-\I"il~1nf)fl LU~1~"il11nL1 Lfl1EJ-\I'V\3J1 tJ'll EJ-\1 
'I 

(x - 2)(x + 2)(x - 5) 
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d 
Lfl'Hh1'VUJ1lJII}JEh1 (x - 5) + 

d 
Lfl'Hh1'V\1J1liii}J El-:1 (x - 2) + + 

d ~ 
Lfl'lEl'I'V\1J1ll-nEl'l (x + 2) + I + + 
""""";;.;I"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""'"""""""""""""""""""""""""""""""""""""~"""""""""""""""""""""""""""""""""~·· ..................................... .. 

Lfl'lEl'I'V\1J1ll-nEl.:J (x - 5)(x - 2)(x + 2) - I + I - I + 

-2 2 5 

Lt4n'lm-nEJ.:~ (x - 5)(x - 2)(x + 2) = o 
\'1 t;1 A A 

-;,: Lfl11 X - 5 = 0 'V\'lEl X - 2 = 0 'V\'lEl (X + 2) = 0 
A A 

X = 5 'V\'lEl X = 2 'V\'lEl X = -2 
\'1 t; o A 

-;,: L~L'Jfflfl1f!EltJII}JEl.:J~1Jn1'lflEl {5 , 2 , -2} .................................... (1) 

Lt4n'lm (x - 5)(x - 2)(x + 2) < o 

LL~~'I11n'lm~ 1 fh-nEl-:1 (x - 5) , (x - 2) LL~: (x + 2) <il'El'ILUt4-;i1\41U';l~'l~tJ -;i1\41t4';li'l 

u1n -;i1u1u-;,~.:~u1n<i1111~1iu 'V\~Eln'lm~ 2 LiJu-;i1u1u-;,~.:~~u · J'~~11J~,'\l' 
n'lm~ 1 (x - 5) , (x - 2) LL~: (x + 2) <ii'El.:JLUU-;i1U1U';)~.:J~1J -;i1U1U';l~'ltJ1n -;i1U1\4';l~'l 

0 .., 

1J1fift11J~1fltJ 
I .., A 

UUflEl X - 5 < 0 LL~: X - 2 > 0 LL~~ X + 2 > 0 

x<5 LL~: X> 2 LL~: X> -2 
.., ~ 
~'IUU 2 < X < 5 ......................................... (2) 

..,. ...1 !'I o "'"' ~ .-
fi'ltWYl 2 (x - 5) , (x - 2) LL~: (x + 2) LuU';l1U1U';l'l'I~1J'YI.:J~11J~';)'U 

I .., A 

U Ufl El X - 5 < 0 LL~: X - 2 < 0 LL~: X + 2 < 0 

x<5 LL~: X< 2 LL~: X< -2 

........................................ (3) 
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• • 
-2 2 5 

£lftlln11£lGl11n!.lt (Irrational Inequalities) 

L 'Yiflitfln1-"l~"ilTHll.1 Lfl~El\I'V\111 ll~\l~n~T'lLL~1 H1111"lt'l LiLLrl El H1Jn1"l~ El ~L \t "l"U 

LfflY~1\t i.~L GJicu,ncu, 

i1e1~1\l~ 3 "il\ILLrlElH1Jn1"l"LL~:L;jll\tn"l1't'hLH~\Ifl1<ilEl1J'llEl\l x
2 

+X~ 12 
s; 0 

1nrh x 2 + x -12 s; o 
x+5 

(X + 4 )(X - 3) s; O 
(x+5) 

A A 

"il<il1ntl<ilflel -5 1 -4 1 3 
'I 

x+5 

'll 'll 

.d 
Lfl"l"El\I'V\111ll'l1El\l (x- 3) + 

.d 
Lfl"l"El\I'V\111ll'l1El\l (x + 4) + + 

.d 
Lfl"l"El\I'V\111 ll'll El\1 (x + 5) + + + 
-~~~-~-~-~-~-~-~~-~~--- .. <x .. + .. 4j(x··="'3r .. ·······=··· ........... ···r··············· .. ·····:·····-.................... , ....................... = ......................... 1 .................. : ............. . 

( X+ 5) i i l 
: : : 

-5 -4 3 

'I ... (x + 4)(x - 3) 
L'l.tn"lm'lleJ\1 = o 

(x+5) 

"il:L~11 (x + 4 )(x - 3) = 0 LL~: x + 5 * 0 
A 1 

X = -4 'V\"l"El X = 3 LL<il X "# -5 .................................... (1) 
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I 
~A 

'U, \UHl X + 4 < 0 LL ~: X - 3 < 0 LL~: X + 5 < 0 

X< -4 LL~: X< 3 LL~: X< -5 
~ ~ 
~h1'U,'U, X < -5 ......................................... (2) 

.... ....~ .-11 .... I "' I .... 

n·uwn 2 (x - 3) < o LL~: (x + 4) > o LL~: (x + 5) > o (L t.t,Eh1\l1n x - 3 11fl1t.t,EHJn11 an 

I 
~ A 

'U,'U,flEl X< 3 LL~: X> -4 LL~: X> -5 

......................................... (3) 

~ ... o x 2 + x -12 
\l1n (1) I (2) LL~: (3) \l: L~L'D'<ilfl1<ilElU'lJEl~El811nT'I =s; o 

x+5 
A 

flEl_ (-00 I .-5) .u [-4 1 3] •••••••••••••• ••••••• ....... ,,,,,,,,,,,,,,(4) 

nn,-1'VJ LL~~~fl1<il El1J LU'U, 

• • 
-5 -4 

• 
3 

~· "' LL1.J1.JHfl'VI~ 6.5 

) . 

1. \l~ LLrl El811n1'lLL~:L ;j tJt.t,n'l1'VJ LL8~~fl1<il El1J 

1) x2 ~X+ 12 2) x 2 =s; 2x + 8 

3) x2 < 6x- 9 4) 2x 2 ~ 3x + 12 

5) x 3
- x + 5 ~ 5x 2 6) x 3 + 16 > 4x 2 + 4x 

7) x 3
- 3x 2 < 25x- 75 8) 

x-2 
~ 0 

x+4 

9) 
5x-8 

~ 2 10)-
3
-

1 
=s; 

x-5 2-x x+4 

6.6 Yl"nicw,cn'1"1aJ LLfttt1fi~Q1.Jt1tlil"ftaJfl1''i (Polynomial Functions and 

Theorem of Equations) 
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ft3J nT1'Lii" ut-... 

Ax+B =O,A¢ 0 

B 
X = --

A 

0 ... 

ftaJn11n1a"ftil" (quadratic equation) 

ax 2 + bx + c = 0 , a "* 0 

- b ± .J b 2 
- 4ac 

X= 
2a 

P(x) = an X n + a n-1 X n-
1 + ... + a 1 X + a 0 ; an -:¢; 0 

..... 1 ~ "' iJ 0 "" .. I iJ f( A~ f(-.. .. f( 
ft3JIJ1'~ctf16 L \4\l1\4'l\4\l1'" r L1'Un'l1L \4 ff\4!.1 (zero) tlil"""n11\4 P M'tilff\4!.1 u u 

.... 0 .... .., 

tlil"r.M\413J P(x) M1'ilNaLQa!.l (A1flillJ) M1'il11ntlil"ft3Jn11 P(x) = 0 n1 P(r) = 0 • 
.. !CI ... 'VI I !CI ... 'VI ~ f( ftiJ 0 

fi\UJ'11Eh1~'V\\.1,1lJEI111LIJ\.I, 0 'V\1'EI ~lJLIJ\.I,fl\.l,tJn ~fl ff\4!.1tlil"ftM\413JL \4\l1\4'l\4 
\1 .. \1 u • 

A , _. 0 ~~ "' iJ tf ~ A aol I .. 

\l1'" fl ., flf11 LMftM\411JL \4ff\4!.1 tl1L1'1~1111'N1n1'1n'11EI-3 y = P(x) 11:~1J11 fl\.l,tJ 
J • u \1 

..S ... A 

'liEI-3 P(x) fiEI1':r.J:9191LLn\.l, X ~1111'N1~'V\\.1,1lJ 
'I 

P(x) = x 2 
- 4x + 3 

n11v.J11a-3 P LLa'fl-3~-3111~th:nau 1 

f(x)= 
. 

\ I • 

i • 

! I 

\ ·I 
1\ 

/ ...... 

........ ............. 

\ l • 

................. : 
.... \ 

I 
. 

i 

io ~ ~ / ! 1P 

. 
' .. 

i 

. '., ... 

I 
.... ..... ...... ..... , ........ ........ ......... ...... 

' 
• 

-8 
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" .., AI !=I ~ 2 ,d 
~~tJ~<il<ilLLnou, X fHl 1 LLa~ 3 Lu'U,fl'U,tJIIJJeh1 P(x) = X - 4x + 3 L 'U,eh'1';11n P(1) = 0 LLa~ 

'll 

P(3) = 0 ~:tJ:<il<ilLLn-u, X tia 1 LLa: 3 LU'U,fh<il£l1JIIJJ£l~R3Jn1~ x 2
- 4x + 3 = o ~1tJ 

.._ ... 1 AI ~ o .J 
~~tJ~<il<ilLLnou, X IIJJ£l~n~TniiJJ£l~ Y = P(x) f'IElfl'U,tJIIJJ£1~ P LLa~ P(x) LLa~f'l1<il£11J'Y1 

'll 

LiJ-u,..ij1-u,1-u,-;,"i~ 'V\~£1~1n9Tv\i'1JR11n1~ P(x) = o 

n1~'VI1~!.111'Yl1\tcW~Fim<Pl (Algebraic Long Division) 

L ~181111~fl'V\1 ~a'V\1~-n £l~~'V\'U,11.1L<il tJn~~1J1'U,n1~'V\1~tJ11f'l~1 £J nun1~'V\1~tJ11 
'I 

t -u,u~-nf'l m<il 

2x 2 + 3x + 3 

2x - 3 ) 4x 3 + Ox 2 
- 3x + 8 

4x 3 
- 6x 2 

6x 2
- 3x 

6x 2
- 9x 

6x + 8 

6x- 9 

17 

.... :::. 4x 3
- 3x + 8 

2 2 17 
<11~-u,-u, = x + 3x + 3 +--

2x-3 2x-3 

<il~1';)a'£11J (2x - 3)[2x 2 + 3x + 3 + __!2_] = (2x - 3)[2x 2 + 3x + 3] + 17 
2x-3 

= 4x 3
- 3x + 8 

n1~'VI11UtJtJft\ILFI't1~,( (Synthetic Division) 

n1~'V\1~ P(x) ~1tJ x - a, £11,l'i1L~£lth~~1<ilL;1LLa:ih.h~R'Yli"n1~ L<iltJ~n~ 
L~tJn11 n1~'V\1~LL1J1Ji~Lf'l~1~~ (synthetic division) LL~ria-u,~-u,liL11~,1~m1n1~'V\11 
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P(x) = 2x 4 + 3x 3
- x- 5 ~1U X+ 2L~£JL'lfn1,-'V\1,-U11<il13Jtln~ LL~:-;J:L'lfn1,-Lrl£J1JLfltJ~ 

Ltl ~n1,-'V\1,.LLuui~ Lfl,-1:~ 
\1 

2x 3
- x 2 + 2x- 5 ~~'V\1,. 

<il1'V\1,. x + 2) 2x 4 + 3x 3 + Ox 2
- x- 5 <il1i'~ 

2x 4 + 4x 3 

-x 3 + Ox 2 

-x 3 
- 2x 2 

2x 2
- x 

2x 2 + 4x 

-5x- 5 

-5x- 10 
A 

5 Lfl~L 'V\ ~ El 

2 3 0 -1 -5 

4 -2 4 -10 

2 12 -1 2 -5 5 
I .. .& I A 

«~il1:wn~~~~~a~11 Lf'I~L~a~ 

o A d d \'1 IJ,ICV ..f CV tl A ,Lev CV ~ A d 

fi1El1i1J1tl : LLt11'YlaEl~LL~:LLt11'YlW13J'V\1 L~<il~'U. all ,-:a'Yl1i<il1LL,-n-nEJ~<il1<il~ fl El 2 ~~~~ll1 

L1luLLt11~a1ll LL~:flm~1tJ 2 ';11n<il1'V\1,. L~~~flm 4 11~LULLt11~aEJ~ liilltl,-:a'Yl~ 3 
\1 \1 

LL~:~u L~ -1 11~1-uu,-,-..r~~tnll 'll1 2 -;nn<il1'V\1,. flm -1 L~ -2 11~~~'V\1,.L'U.LLt11~REl~ 
\1 

l~illtl,-:a'Yl~ o LL~1~u 't~~~~u 2 11~luLLn1~R13J LLa1flm~1u 2 -;nn~1'V\1,. '1~ 4 
\1 

11~luLLn1~REJ~l~illtl,-:a'Yli -1 'V\1~t=l~u '1~ -5 11~'luLLt11~R1ll ua1flm~1u 2 -;nn 
\1 

<il1'V\1,- L~ -10 11~L'U.LLt11~REl~L~illtl,-:i'Ylf -5 'V\1~~~1J L~ 5 11~L'U.LLt11~R13J -;J:L~'U. 
.., "' I :'I d !' .:., .., "' Q,; ..r 0 .., "' r:t A' t 
L~11 Lu'U.n,-:1J1Un1,-'Yl'lf1 ') -;J'U.n,-:'Yl~ L~<il1 LflH n,-:1J1'U.n1,-'U.El1';l'Yl1 L~,-1~ L ,-1-n'U. L~ £J 

Ltliuu 2 -;J1n~1'V\1,-LU'U. -2 LL~: L'lfn1,-1J1nLL'Yl'U.n1,-~1J i~d 
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... tJ ... ,( ... ~ 
~11 'l:~'Yl1MJ£h'l<il1Cil\l 

E 3 0 -1 -t 
-4 2 -4 10 

2 l2 -1 2 -5 5 
I - ..& A 

~11U'l:~'Yl~~a\1~~~1'l LfflYL~~a 

Q...o I .J 1"' Q...o r A 
~1eH.I1"YI 1 "lfnT~'V\1")ff"Lfl")1~'V\ 'V\1~~'V\1")LL~~LflljL'V\&H:l -nB" 

(x 5 + 10x 2 + 5x + 3)+(x + 2) LL~~L;jtJUfl1Cilell.ILU")tl Q(x) + Rl(x- r) 
'U 

...... 0 Q...o ct 
11iYI1 X + 2 = X - ( -2) ~"'U, 'U, r = -2 

1 0 0 10 5 3 

-2 4 -8 -4 -2 

-2 I 1 -2 4 2 1 1 
A 4 3 2 ... A Q...oct 

~~'V\1,-flel x - 2x + 4x + 2x + 1 liLflljL'V\~B 1 Cil"UU 

ME 504 

P( x) = x 4 - 2x 3 + 4x 2 + 2x + 1 + - 1-
x+2 x+2 
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Lft~LMaouatraq~fiunc;l'ltl"'itnou (Remainder and Factor Theorems) 

"' i\-LGI0\-1>~6n1,-'M1,- (Division Algorithm) 

tl1L'l1'V\1'l P(x) = 2x 4
- 5x 3

- 4x 2 + 12 ~1£.1 x- 3 L'l1';1:L~ 

2x4 -5x 3 -4x 2 +12 
2 3 2 3 

3 
3 ------- = x +x -x- + -- x * 

x-3 x-3 I 

II ~ II II \'1 II 

fi1L'l1fltu,'Yh1GfEh1-n1~~1tl (x- 3) ';1: L~ 
'U 

0 ..... I ..... -~- .., d A I I 0 

Gf1'V\'l1JLL~~:~'V\U13J P(x) -neh1'l:~1J-nU'Yl'V\U~'V\'lfl3J1nn11 LL~~LL~~:';I1U1U r 
q 

a a ..... a ..,..,. ..... ~ II I ..... ~ . I 

';1:3J~'V\U1ll Q(x) L~ti~~1L~tl1 (unique) 'Ylll'l:~u-nuua£.Jn11'l:~u-nu-na~ P(x) fltl 1 
q 'U 

.... 0 ..... .... d 
LL~:3J';J1U1U R ~1L~tl1 'lf~ 

P(x) = (x - r) Q(x) + R 
.... I .... I ..... .... I 

~'V\U13J Q(x) L'ltln11 ~~'V\1'l (quotient) I x - r L7tln11~1'V\17 LL~: R L'ltln11 
q 

Lf'f~L'V\~fl (remainder) 

.. ... 
fl'ltt!)UfiLAttLMail (Remainder Theorem) 

') ~~~ Aa ') a A A ~ 0 ..... "' 1 ~ 
L'l1 L'lf-nU~flU11fn1'l'V\17LU'Yl(l~£}1J'Yl 1 L~fl~~';)Ufi113J81flty LL~: u'l: tJ"lfU-nfl~ 

a A 
'Yl'l~~lJ'Yl Lf'f~L 'V\ ~ fl 

Gflln1'lLU'Ylt')'IY~1J'Yl flfl P(x) = (x - r) Q(x) + R LUU';J~~R1'V\i'UYJn~1U1U';I~~ x 
II') II II \'1 II ...., ..... ~ 

fl1 L'V\ X = r LL~1 L'l1';J: L~fl11li83J~U1f 
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P(r) = (r - r) Q(r) + R 

= O.Q(r) + R 

=O+R 

=R 
I ...1 I Go.- ... ...1 .... ... d !=I 

fl18JJEh1 P(x) 'Y1 x = ·r L'Y11fi'lJLfl1;LV\sHl R 'Y1Lfi~';l1nn1,-V\1,. P(x) Ci11£J x - r 61h1Lultn1,-

i1EJ£.h'l~ 2 il1 P(x) = 4x 4 + 10x 3 + 19x + 7 ';l'IV\1 P(-3) t~u 

....... 0 

11i'Y11 

Go.- r 
1 ) n1,-V\1,-LL'lJ'lJ ~'I Lfl,-1:V\ 

2) V\1 P( -3) t~ u~,-'1 
Go.- tJ .... .L 1) ~~ ,-:~'Ylli 4 10 0 

Go.- r , 
V\1,-~'1 Lfl,-1:V\ 

4 10 0 

-12 6 

-3 I 4 -2 6 
"' Go.- Go.-

Ci1'1UU R= 4 

2) P(-3) = 4(-3) 4 + 10(-3) 3 + 19(-3) + 7 

= 324 - 270 - 57 + 7 

=4 

ME 504 

19 7 

19 7 

-18 -3 

1 4 
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~· Q,oo LUJlJHfl'Vift 6.6 

1. ';1\I'V\1~t111 LL~~'V\1~LL1J1JR\1Lfl~1~~ LL~~L;jtl'l-b~~'V\1~11J.JEl\l P(x) + (x - r) 1u~tJ 
'U 

A iJ I ..., 

P(x)/(x-r) = Q(x) + Rl(x - r) LlJEl R L 'U,fl1fl\l<il1 

1) (x 2 + 3x - 5) + (x - 1) 

3) (9x 3 + 6x 2 - 30) + (x + 1) 

1) (3x 4 
- x - 2) + (x + 1) 

3) (x 5 + 1) + (x - 1) 

2) (x 3 + 12x 2
- 18x + 8)+(x- 4) 

4) (x 3 + 2x 2
- 3x- 4) +(x + 2) 

2) (5x 4
- 2x 2

- 4)+(x- 1) 

4) (x 4 -81)+(x-3) 

( 4x 4 
- 3x 3 - 5x 2 + 6x - 3) + (x - 5) 

1 
5) 6) ( 4x 4 + 2x 3 - 6x 2 - 5x + 1) + (x + - ) 

2 
2 

7) (3x 3 - x 2 + x + 2 ) + (x +-) 
3 

~ Q,oo t.l 6.7 YlflM-£)1JYIGl'l '1tflil1J (Factor Theorem) 

1 .,. .,. "' d VI "' 
"11n1~ P(x) = (x - r) Q(x) + R U'Ylfl~!)1J'Y1 1 El1';1LIIJ.J tl'l-bLL'Y1'1-b R ~1tl P(r) IJf\1';)~ L<il 

P(x) = (x - r) Q(x) + P(r) 

~\J';)~LV:'I-bL<ilL~tJJ1tJ11 (x - r) LU'U,~1U~~nEl1JIIJ.JEl\l P(x) n~elLdeJ P(r) = 0 ,r'l-b~El 
n~EJLdeJ r LU'U,fl'U,EJ IIJ.JEl\I~'V\'I-b11J P(x) ('V\~El~1n'V\~El~~Lu~tiiiJ.JEl\1"1Jn1~~'V\U11J P(x) = 0) 

\1 'I 'I 

d ..., ..,r .... ..., 1 .,. ..., .I 
IJf\1 ~ ~ El'U, '"l';ln '"U11111J.l El\I'Y1fi~!JU'Y1<il1u~~n ElU 

i\'1 r LUUfl'l-bUIIJ.JEl\I~'V\U111 P(x) LL~1 x - r LU'I-b~1U~~n£1UIIJ.JEl\l P(x) 1ou,'Y11\I 
'U 'I 

n~unou, i\'1 x - r LU'I-b~1iJ~~neJuiiJ.JEJ\I P(x) LLa1 r LU'I-bfl'U,UIIJ.JEJ\1 P(x) 
\1 

"' .- "' ..., .I ..., d 
fl1L ~1 "1111~fl'V\1fl'Ut.IIIJ.J El\I~'V\'I-b111 LL~1 L ~1"1111~fl'V\1<il1u~~n El1J<il1'V\'I-b\IIIJ.J El\1 P(x) 

'U 'I 

LL~~i\'1 L ~1"1111~fl'V\1~1U~~n El1J L ;a \I L~UIIJ.J El\I~'V\\4111 L ~1';1~"11J1~fl'V\1fl'l-bUIIJ.J El\I~'V\'I-b11J 
'I 'U 'I 
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""" I .d 1 'II .... """ .. I I !"I """ .. I """ .d 
~1EH.I1~'Yl 3 ';)~ ,-'Ylt']~~1J'Yl~1u,-:nEl1J LL~~~11 X + 1 Lu'U<il1u,-:nEl1J~1'V\'U~'lJEl~ 

P(x) = x 15 + 1 
........ 0 .d """ ~ 
1li'Yl1 L UEl~';l1n x + 1 = x - ( -1) ~~t.n . .t, r = -1 

P(r) = P(-1) = (-1) 15 + 1 = -1 + 1 = 0 

';l:i.~11 -1 LUU~UU'lJEl~ P(x) = x 15.+ 1 ~~Ju x- (-1) = x + 1 LiJu<il1tl,-:nEJu 
'IJ 

'V\rt~snEl~ x 15 + 1 

<111 El ci1~~ 4 ';l~'V\1~'UU'IJ El~ P(x) = x 3 - x 2 - 14x + 24 
'IJ 

.d 
L'UEl~';l1n P(2) = 8- 4 - 28 + 24 = 0 

P(3) = 27 - 9 - 42 + 24 = 0 

LL~: P( -4) = -64 - 16 + 56 + 24 = 0 

~~Ju 2 I 3 I -4 LU'U~'UtJ'lJEl~~'V\'U1lJ P(x) LL~:';J:L~11 (x - 2) I (x- 3) LL~: 
'IJ " 

(x- (-4)) = (x + 4) LUU<il1tl,-:nEl1J'lJEl~ P(x) = x 3
- x 2

- 14x + 24 

.o:ll .o:ll .r::li. 

't1fl~DtJ't1~~!1"1Jih1'W~AnMA (Fundamental Theorem of Algebra) 

~1'V\i'1J'Ylt'] ~~1J'Yl~ El i.tiU El1';1'1J tJ1 tJf111lllf111lJ L sn11';1 i.t1tl~-;i1u 1UL 'i~srrelu LL~';l: 
5~ i.lin a111 U~1U'IJ El~-;i1U1'UL i~sUEl'U 1 UU'YlU 

""" ~ .d """ tl .... ~ .d !"I 0 ... A 
'Yln ') ~'V\'U1lJ P(x) 'lJEl~,-:~u-nu n ;?: 1 I '11~~11 ,-:~'Ylli'YlLu'U';l1'U1'U';l,.-\J 'V\,.El 
" " 

~,'" 1-uL i"'lfElu';l:ij ~uu-n El-\J~'V\ u111~ Lu '"~,'" 1'U';)i""'V\'iEl-;i1u 1-uL i-\Jsneluel ci1-\Jtl'e1 tJ'V\ rt~th 
'IJ " 

.... ~ 

'Ylt']~~1J'Yl n ~'UtJ (n Zeroes Theorem) 
'II JC o,...~,d .d 

{)1 P(x) = anxn + an_,xn-l + ... + a,x + ao LU'U~ll'U1lJ'lJEl~,.:~1J'lJ'U'Yl n LlJEl 
'II .... .... ~ I .... A I .... .... 

n ;?: 1 LL~1 ~1lJ'Ylt']~~1J'Yl 4 ';l:lJ~UtJ-nEl-\J P(x) EltJ1-\JUEltJ'V\'U-\Jf11 L,-tJn r 1 ~1lJ'Ylt']~~ 
.... 

1J'Yl<il1tl,-:nEl1J x - r 1 LiJu<il1tl,-:nEl1J'lJEl-\J P(x) ~""'" 
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P(x) = (x - r 1 ) Q 1 (x) 
A !'I Q; ~ 

Ll!El Q 1 (x) LuU~'V\U11J'l:::~u-nu n - 1 
'I 

.., .., .., .., ,. .... .... ... 
!11 n - 1 ·= 0 LL~1 Q 1 (x) = an fl1 n - 1 ~ 1 LL~1 L~ li'Yl{l~!)U'Yl~ ~!1'L-LIIJJEJ~~en'filnLCil 

.... r 1 .., A 1 .... 

';l:::lJ~UliiiJJEl~ 0 1 (x) Elli1~UElli'V\U~fil1 L'llln r 2 LL~::: 

Q dx) = (x - r 2 )Q 2 (x) 
A !'I Q; ~ Q; ~ 

Ll!El Q 2 (x) LuU~~U1ll'l:::~u-nu n - 2 ~~'"'" P(x) = (x - r 1 )(x - r 2· )Q 2 (x) 

tl1 n - 2 = 0 LL~1 Q2 (x) = an tl1 n - 2 ~ 1 LL~1 L~li'Yl{l~~1J'Yl~~!1UIIJJEJ~ 
.... A .... r I 'lo' A I .... 

~lllffilnLCil ';l:::li~UliiiJJEJ~ Q 2 (x) Elli1~UElli'V\U~fil1 L'llln r 3 LL~::: 

Q 2 (x) = (x - r 3 )Q 3 (x) 

L~El Q 3 (x) LUU~~U11J'l:::~u.ffu n - 3 L'l1nfhLitUn1'l L-riUL~ll1nu.ffu~nG:i11 
.., ~ !'I Q; ~ .J r ~ A ~ A VI .., 

li1LL~1 ';l'L.tfi'l:::'Yl~ Qk (x) LuU'l:::~UIIJJU'Yl~Ull UUfilEJ ';l'L.tn'l:::'Yl~ k = n 'D'~';l::: L~ Qn (x) =an 

P(x) 

Q; _:;,_ . A .... Q; .. I ... ,.( !'I 0 ... A 

'Yln ') ~'V\U1ll P(x) IIJJEJ~'l:::~u-nu n ~ 1 'D'~l!Rllu'l:::R'YlliLuU';l1U1U';l'l~'V\'lEJ 
'I 'I 

-;i1U1't.U i~'lfilU R1ll1'lfl LLR~~ l U'lU ~~filmiiJJEJ~i1U'l:::nEJU L i~ LiU n i1U'l:::n EJU (iiffUEJ 
~ ~ ~ 

IIJJEJ~~'V\U1ll n fl1 Lli-;i1LUU~El~LLCiln~1~nu) 
'I 
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Ylflttfiun<A"ltJ,-~nntJCJl'l'lnu~ (Rational Zero Theorem) 
..,. 

'Yit]~£)1J'YI 6 

c 
1 d ..,. ~ tl A ,r !"I 0 A 'V 'V 

P(x) = anxn + an_1xn- + ... + a 1x + a 0 '1hUJ911 'l:~'YilfLuU'iil1U1U';l'l-\l LL~1 b ~tl-\1 

LiJuiTth:ntJusntl-\1 a 0 LL~: [y.j';)'Ll'fl-\li1-ntl-\1Vn~u111 P(x)] LL~: c CiltJ-\ILuui1th:ntJu 

-ntl-\1 an [illtl'l:a'Yif-ntl-\Jy.j';),{,-:iu.ffu9-\19~-ntl-\J'r-j'V\U111 P(x)] 
'U 'I 'I 

....................... (1) 

....................... (2) 

anbn = c(-an_lbn-1
- ... - albcn-2

- aocn-1
} ...................... (3) 

~ ~ !"I ~ tl d A !"I o I ~ ~ 6' 
~-\JUU c LuU~1 'l:ntllJ'V\U-\Jirjjtl-\1 P(x) LUtl-\l'iil1n b LL~: c LuU ';)1U1UL~y.j1:~1Jy.j'YJ1f 

(relative prime) (,tU~t1Lliiii1tl'l:nt11Ji111Utln';l1n ± 1) bn LL~: c Cilt1-\ILUU-;i1u1u 
~ ~ 6' ~ ~ ov !"I ~ tl d ~ ov 

L~y.j1:91Jy.j'YJlf ~-\IUU c ~tl-\ILuU ~1 'l:ntllJ'V\U-\Jirjjtl-\1 an ['V\11'Yl-\19tl-\1~1UIIJJtl-\l~lln1'l (3) 
'V 

~1tJ c] 

tl1L'l1LLrl91ln1'l (2) 'V\1 a0 cn LL~:~-\Ii1tl1:nt11Ji111 b tltln L'l1';l:L~ 

a 0 c n = b( -an b n-1 - a n-1 b n-2 c - ... - a 1 c n-1 ) 

~ I !"I ~ tl ~ ~ !"I ~ tl 
L11';l:L'V\U11 b LuUfl1 'l:ntllJIIJJtl-\1 a 0 cn LL~:~-\JUU';l~LuUfl1 'l:ntllJIIJJtl-\1 a 0 

A !"I o ...,~6' 
LUtl-\l';l1n b LL~: c LuU';l1U1UL~Vn:91J'r-j'YJlf 

';)1n'Ylq~tiu'Yl 6 'tli't~uETui1 'r-j~U11l~iii11tl'l:R'YlfLuu-;i1u1u,1-\litJ-\Iii-;iTu1tt 
fl'l'ln tJ:~ LUUf'fUfJIIJJ t)-\J'r-j'V\ U111 LL~ n1ij,:c;l tl-\JLUU Ltlfi111L~ tlU Len~ n1'V\U~ 'titu 'Ylt]~~lJ'YI 6 

'U 'I :c.l 
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±1 1 ±21 ±41 ±.!_ 
2 

~ ..d 
lljJU,'Yl 2 ~,.1-;)~EJtJ 

-;J1n P(x) = 2x 3
- x 2

- 8x + 4 

';J~L~ P(2) = 2(2) 3 - (2) 2 - 8(2) + 4 

=16-4-16+4 

=0 

~-\I~U (x - 2) LiluiTt.h~nEJtJ'V\'t!-\llljJEJ-\1 P(x) 

2 -1 -8 4 

4 6 -4 

2 2 3 -~ 0 

P(x) = 2x 3
- x 2 - 8x + 4 

= (x - 2)(2x 2 + 3x - 2) 
d 

LUEJ-\J-;J1n 2x 2 + 3x- 2 = (2x- 1 )(x + 2) 

-;J~L~11 P(x) = (x - 2)(2x - 1 )(x + 2) 
~ 'VI"' 

~U£.J'1JEI-\I~'Vlu,11J P(x) 'V\1 L~';J1n (x - 2)(2x - 1 )(x + 2) = 0 

~ A 1 
U,U,flel X = 2 X = - X = -2 I 

2 
I 

<a.- ~ ~ a 1 
~-\IUUflU£.JIIjjfl-\I~'V\U11J P(x) flel 2 I - LL~~ -2 

'U q 2 

<?11 EJ th-\1~ 7 ';l-\I'V\1-;i1u1u~,.,.n u~J-\I'V\11~~ Li:JuflUtJIIjj e:J-\I~'V\U111 
'U q 

±11±21±31±6 
~ ...1 

'lJU'Yl 2 ~,-1-;J~EJtJ 

-;J1n P(x) = x 4
- 7x 3 + 17x2

- 17x + 6 
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';J:L~ P(1) = (1) 4 -7(1} 3 + 17(1} 2 -17(1) + 6 

=1-7+17-17+6 

=0 

i"~'" (x - 1) LUUi1th:neJuvrd"-neJ" P(x) 
0 ~ ~ 

U1 {x- 1) 'Wl,- P(x) LL1J1Ja'"Lfil,-1:'V\ 

1 -7 17 -17 6 

1 -6 11 -6 

1 1 -6 11 -6 0 

P(x) = x 4 - 7x 3 + 17x 2 - 17x + 6 

= (x - 1 )(x 3 - 6x 2 + 11 x - 6) 

'l .. :- 3 2 Lr• Q(x) =X - 6x + 11 X- 6 

,:i.~ 0(1 > = 1 - 6 + 11 - 6 

=0 

';J:L~11 (x - 1) LUU<il111,-:neJu'V\rt"-neJ" Q(x) 
0 ~ ~ 

U1{x - 1} 'V\1,- Q(x) LL1J1J~"Lfil,-1:'V\ 

1 

1 -6 11 -6 

1 -5 6 

1 -5 6 0 

i"~'" Q(x) = (x- 1 )(x 2
- 5x + 6) 

iu~el P(x) = (x- 1 )(x- 1 ){x 2
- 5x + 6) 

L rteJ"';J1n (x 2 - 5x ·+ 6) = (x - 2)(x - 3) 
... 

i"'t!'" P(x) = (x - 1 )(x - 1 )(x - 2)(x - 3) 

~utf-neJ"~'V\U111 P(x) 'V\1L~';J1n (x- 1 )(x- 1 )(x- 2)(x- 3) = 0 
'LI 'I 

' ~ A 

U,U,filel X = 1 I X = 2 LL~: X = 3 
~ ~ ~ A 

~"'"'"~uEJ-nfl"~'V\U13J P(x) filel 1 I 2 LL~: 3 
'LI 'I 
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i1e1ci1-\l~ 8 ';1-\ILLrl~:l.lrlTi (4x 4 4x 2 + 1) -9 = 0 

1~'ti1 ( 4x 4 4x 2 + 1 ) - 9 = 0 

(2x 2 + 1 ) 2 
- 3 2 = 0 

[(2x 2 + 1) - 3][(2x 2 + 1) + 3] = 0 

(2x 2
- 2)(2x 2 + 4) = 0 

(x 2
- 1)(2x 2 + 4) = 0 

(x - 1 )(x + 1 )(2x 2 + 4) = 0 
A '1 ...,. .:l !'I o "" ...,. 

L UeJ-\J';J1n L ttn'int'Yl X Lu'U';l1U1U';l'i-\l ";J::::l.J LQ rn::: 
4 

(x - 1) = 0 Vt'ieJ (x + 1) = 0 

X = 1 
4 

Vt'iel X = -1 
0 4 

L6Jl'~f11~eJ1Jf'leJ {1 I -1} 

'Yl tp!!·~ lJ'Yl i1tJ'i:::n a 1J fl'i'in £.1::: eJ1';) 1 i~ ~,un1'iLUtt -;i1u 1ua Cil'i'in £J:::en a-\l-;i1u 1u 
~ . I 

i1aci1-\l~ 9 ';)-\JLL~<il-\111 ..J3 Luu-;i1tt1UeJCil'i'in£J::: 

1i"'ti1 ..J3 Ltlttf11<ileJ1JIIJJeJ-\I~:l.ln1'i x- = ..J3 
~-\!Ju ..J3 Ltlttti1CileJ1JIIJJeJ-\I~:l.ln1'i x 2 = 3 v.~a x 2 - 3 = o ..................... (1) 

";J1n'Ylq'lY~1J'Yli1tJ7:::n eJlJCil'i'in £.1::: fl1CileJ1JIIJJEl-\l~:l.lrl1'i (1) ~ Ltltt-;i1tt1tt~'i'in £J:::';l::: 

aciLttL6Jl'~ {1 I -1 I 3 I -3} ~-\!Ju ..J3 1lil'lf-;i1tt1tt<il'i'in£J::: LtteJ-\I';l1n ..J3 Ltlu-;i1tt1tt';l~~ 
'U 

J3 ~-\ILUU-;i1U1UEl~'i'in£J::: 

i1aci1-\l~ 10· ';l-\ILLa'Cil-\111 ..J3 + J5 Luu-;i1U1UEl<il'i'in£J::: 

1~'ti1 fj + J5 LUUfl1CileJlJIIJJEl-\l~:l.ln1'i x = ..J3 + J5 
i-\!Ju ..J3 + J5 LUUfl1CilEl1JIIJJeJ-\I~:l.ln1tx~- ..J3 = J5 
i-\IJU~-\ILuuti1CileJlJIIJJeJ-\IRllnT'i x 2 - 2 ..J3 x + 3 = 5 

x 2 -2 =2..J3x 

x 4 
- 4x + 4 = 12x 2 

x 4 
- 12x 2 

- 4x + 4 = 0 ...................... ( 1 ) 
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... ~tl 0 ...liJ 0 

-;:nn'Yl!l~!JU'Yl<il1 ,-:nt~u<il,-,-ntl: f'l1<iiEJU-nEJ~~:un1,. (1) 'YlL 'U';J1'U1'U<il,.,.nti:';J: 

t~ci1"UL'D'<il {1 I -1 I 2 I -2 I 4 I -4} i~tt'" J3 + J5 Lli1GJi-;i1'U1'U<il,.,.ntl: LiiEJ~';J1n 
cu 

J3 + J5 LiJ"U-;i1'U1'U';J1~ i~tt'" J3 + J5 ~~LiJ'U-;i1'U1'UEJ<il,.,.ntl: 

~· ~ LL1J1J H.flM~ 6. 7 

1 t,; ~ ff' ... .:!II 1 I t,; I VJtl..t 
1. ';)~ enn1,-'V\1,-LLUU~~Lf'l,-1:'V\ LLfl:'Yl!l'IY!JU'YlLf'f~L'V\tHl 'ULL<ilfl:-nEJ<iiEl L 'U 

1) 'V\1 P( -2) rl1'V\'U~ P(x) = 3x 2 
- x - 10 

2) 'V\1 P(-3) rl1'V\'U~ P(x) = 4x 2 + 10x- 10 

3) 'V\1 P(2) ri1'V\'U~ P(x) = 2x 3 - 5x 2 + 7x - 5 

4) 'V\1 P(5) fl1'V\'U~ P(x) = 2x 3 - 12x 2 - x + 30 

5) 'V\1 P(-7) fl1'V\'U~ P(x) = x 4 + 5x 3 -13x 2
- 32 

2. ';)~ L;j ti'ULL~ fl:~'V\'U1:U 1 'U ,-tJ ~flf'l fW'll EJ~<il1tl,-:n EIU L ~~ L~'U 
q cu cu 

1) P(x) = 6x 3 + 13x 2 - 4 

2) P(x)=6x 3 -17x 2 -4x+3 

3) P(x) = 2x 3
- 5x 2

- 2x +15 

4) P(x)=x 3 +2x 2 -9x-4 

3. ,~'V\1,.1n'Yln,-1n~(Lu"U-;i1'U 1'U';J1~ en El~ LL~ fl~~:un1,-~'V\'U 1:u~ El LtlU 
q q 

1 ) X 
3 + 2X 

2 
- X - 2 = 0 

2) x 3 +3x 2 -4x-12=0 

3) 3x 4 + 6x 3
- 2x 2

- 4x = 0 

4) x 4 
- 4x 3 + x 2 

- 4x = 0 

5) x 4 + 7x 3 + 17x 2 + 17x + 6 = 0 

4. ,~LL~~~11-;i1'U1'U~ EJ Ltlifili LiJ"U-;i1'U1'U<il,.,.n t1: 

1) J3- ..fi 

1 
3) J3 

ME 504 

2) 3..fi 

4) J3- 2 

J3+2 
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