A 35
el A a0

sl )

1;!r - . i1
S Y esis=] L2l

cadls
Sl 83 e e e
gl ey Olak Gylbs e ol s g 2
S ke e 5 Al ) AR e s
Sl e s el e S

aY+¥o- altey B ks de il Azl



el ale pisall o9l

: ey
abliol dolel dppiaol
r,:hhﬁuﬁ:ﬂl.uil

A loll dglall dipasll drowyl daanllg pagall

wiwhw. manahj.edu.lg =
manahib@yahoo.com M "_' i
Info@Pmanahledula Neaayy © manahi

(il sl (b ATghal g Ay pian g Ulawa £ 593 (98WEN ) 13T



%g\

e )

AT e sy 5T ) o e syl DS el Bkl i 2l B 5 o
Sl I S Sy« o A g 8 Reasbes O 0,35 e by T Lo sl
iglall eds o 1 L

Wy 2591 g il Loluell - ol Sl Il oS Ahads (0 S GLSTN Va g
S Jadlly (Slazyyle Ul g 2 48 I il Ty ¢ J g dayls QLS Vi L)
(s 90 DU g O gheall ¢ o go J lind S fuadd) Lol c gl ¢ 40 go b ool
- slaxYl g o 48 LS

g1 51l a0 W3l 5 5 AL gty il Ly el M o ¢ )
oo iy i 0315 s B3Ls JS = 1 Lol o cpal g 3 gl Vg Luod iy
for i 5 ko)l 5 8 IVl sy o) ihaal) ol on S Lo 555 plgY|
- dl (I} e o

O Gyl Wl gl opp g5y ¢ ALl dads ) Ly B 0485 0] g 3 Lol

oyl JLaSUl g b el B3 ST STl e J s egileShs il 5



11
12
15
16
19

27
32
36
42
43
49
53
54
58
59

C)\{)_’JJA.\

Sl ) - O L
oo B e ¥ 30
) A
A ye N Aol
Ao e 0 AN A s
At ey e )
TR SR VR
AL N Qoo

S VE P\ TR
a0
At G Jah
o) 2lod) Shaded

[1-1]
[1-2]
[1-3]
[1-4]
[1-5]

[1-6]

[2-1]
[2-2]

[2-3]

ol LY [2-3-1]

) Al 50 ¢ 2 [2:3-2]

PO IV CE

[2-4]

amosd) YUY [2-4-1]

OB hdie Dl A (e SO t)& [2-4-2]
PECTA R P\ R\ VR 9 B R WO\ v S o) S\ [2-4-3]
A ala) [2-4-4]



67

68

70

75

77

79

&1

83

85

&7

91

95

S\ oz

Shasedly cilendd o el ol
Gaoie  [3-1]
iy Sl gl [3-2]
Badl L5, [3-3]
Slyrall ghod [3-4]
Siejaall me  [3-5]
) A A e Baal dan [3-6)
Soadl Jo pdlide A [37)
i Soms WAl L [3-8]
Byrar § 0 yn el AR an [36-1)
ol gy Slsuadd  [3-9]
A NN [3-10]
303 Gy Badl oo [3-11]
A Al o b e 85 S 3 oseld dosad [3-121

AS B oy S SN



C)\g)_»&\

AWHC IR A

102 oae  [4-1]
I3 C. J—- o & coidl das  [4-2]
103 . 488 o Sl Vo [4-2-1]
10795 v | , Vo) [4-3]
JUo ... o ; S Lo [4-3-1]
108 il “ VoW M [4-4]
18- s Bl N A VN Y [4-441]
108 NeE - S Oy VO Mwe [4-4-2]
(LN S (5N Qrm B3y Jdwe [4-4-3]

120 SoesN [4-5]



I Jadd
CHAPTER 1

Sla sl JUl e 8 aites B
2 gkl fuiadl Dbl Lo B e ¢ i gl O 1 g Sl )2 ) eiiS)
Slasg L ol Lk a1 S 5 sy londl il B il Dy L sl g s gl 3 in el
oYl 3laet) b Lo g Lgma Julaclly ol 1S5 e slaetl o sé oo
b le | Sl L L
ey il Je JI 3168 S dalised O
et Sl U gl sl s 1y 83UV i3 (PH ) B30 g g gl o M) iy O
PH=-Log (H') corjpigll 3 J1 o= 10
B3l b L gyl 0l 5 S H
e ety (L gl B il iy O
Ssalliis:a  co=L=10Log %

0k Ol gale Ol O3 adie 5 o pall 55 LB 2

C__uriv}t._.}u_ﬂii.ﬁ_‘,_uql_d- O
V=—'“.'“[}'93N+1"ULII{R;
o 2k Jazdl oy N
JHlJLj::'l.h.'u'Ii.ﬁ-J_u:\rﬂ
Jﬁj#;ﬂuuujiaﬁﬁh}uutuuhui__gjn

Mi.ﬁ;'ﬂiﬁj': Ln




:gewgwm@ O

OUSP - JUCIN (F Xgi (-NUF

a=MeRN
o) il : M
ssWwi R
Ol gl 3us N
okl Ll Sl O
Geometric Mean = “\/ X . X, . X, ... X

ardally & el Sl e 1y K301 3 401




Tro y L& ) J1 gl g dc¥1 J1 5

Exponential and Logarithmic Functions

Sadalindly

@Y\Q‘M\J&»J\jﬁ\&osk\&\}}\w).\mb'ﬁ\j“&‘ﬁ\.ﬁ\g@‘}wwwﬁw

ooty L U1 1

Exponential Function ey ATl - 17

f(x)=2* swcWuial f:R—>R" idad Il s

£l oL 45 A 21 3Y0 jaas Ldaay (1 - 1) Jgud

X 3 2 1 0 -1 -2 -3
1 1 1
f(x) 8 4 2 1 2 4 8
(1 -1y Jsadl

¢ pdl D5 A gl 93 oy F U SN lalosul) B ilels oy (X 527 ) 0 g 95 JS O
U S kel o s 5 g ) (1 — 1y JSCad e fuaons JS1asY)

f(X)=2X




= N

(1 - 1y s
ol 5 X ) s ghas e (o) e £y — 2% AN I 85 Rl g LS LS00 s e
b 2M = 2.7 0 id S b X = 1o Lo
b s X = 2,65 00 4 |52 pud 25 = 6.2 05 1314
gkt b gy Al A3 e W1 ks

(1-1)

il o al . oas Do

f:R=—=> R ¢t~ f(x-a* VX ER
a o A AW s fixy=a® Lo

M e AN S LR

sy ]

2 #1Juddarbliaglaidlis fix,=1"=1 oua-1u513




Logarithmic Function deem gl (10N £1 - 2

Ere il Jely
Sedlls Lsalls 10Ty f: R = R cor f(X) - @% 9 0 Wil Ly 48
b dls . £ ase s I A oy

f'. R"'=>»R
Domain Ji~s 2 Codomain R LU Wl y o ¥ A0 LD Jlndt 18 R Lgllad
Aol U1 AL e Ay Ll S g g A1 A

(1-2) iy
Y=a% Y L SN U
LN Al S Ol S sa L Y e s ax 0l Sy x=Log y U
x=Log y—p-y-&
xER,yER' =

] lss

ezt Gyl 125 = 57 sl
L=I"-'

Ldipey=a 5, 125 =5°
L055125=3;_,.i1541=lug_}'

. | i

1,413,520 Log, 32 =5 )

L~ |

foati)le g iype LOgI2 -5 JS, Log, Y- X
Ll )30 32 =27 45, y=a’

e

S S RS ) peall o8| EEEERERE
Log 10000 =4 .7 = 343, Lugl!lﬁ— 2. (0.01) ~0.0001
1]




l,u.;;gJLi'-#..U'l :L,]'I_l.,,!l [,

b’

fgk byl WY ol e e
ke Silenle  dally AILS LA AR e oty amle o dEsslde 180 (@)
101 LS eyl Ul DI 018 (b
x-y=>pLlog x-log y.x.y € R
L Ole O Yl el i Liew X, ¥ E R Sla5 0,2+ 105U ¢,
Log xy-Log x+ Log vy (1,
lq&%=dﬂ&x—Lq£yJ}
n R &-.Log x"-nlLog x 3,
Log a-14,
Log 1-05,

L

Log. (17 \_Log. 3%, 12Log 2y =1 ol i
8.(2)-Log, 2y 42108, 5 =121

|
| |

(=

17 34 22
Log, 5 -L1og, (35 ) + Log, (5 : ~a¥1J Al
17 (45, 4

1—'

5 3 9
log_ 2-

S bl 1=

(p-2-3)




LN SN e ST o A pezes A
(a)Llog,x=4

(b) LogX 64-6

1
(C) L()gSES =X

ay Log,x-4 =2» x-3*=>x-81
.S ={81}

(by Log 64 - 6 = 64-x°—-2°-x°—p x-+2
T x=2€E R

5 S-{2}

1

_5 —p53_5¢x
125

1
¢y Log, 125 =X =

S.x=-3

. S={-3}




[1—1]‘;..3)\-@3

.wsaﬁszac y:ab\%cw\éwﬁsy@w&-jw /10"

() Loga (X+Y) #+ Logax + Logay
Log x

Log y
(¢)Log xy =+ Log x Log y

(b)Log, (x-y) +

«d)y Logax2 =+ (LogaX)2
;X daed S /2‘-,0

(a) Log ,0.001=x

(by Log_ 1 _ 3
8
(¢) Log, ,x=5
@Uuw-\r /30

(a) Log,, (ﬂ) +4Log 5+2Log 6
9
(b)2Log, 8 +Log 125 -3 Log 200
x-1
(¢) Log, (x*-1y-2Log_(x-1) + Log, o7

(x+1)
(d)Log,8 - Log 27 - Log 625

D dond > L0g102 =0.3010 . L0g103 =0.4771 cols 131 /4 .
(a) Log, 0.002
(b) Log 3000
(¢) Log 12
LN Nl > /5
(a)Log, (2x-1) + Log, (x+4)=Log, 5
(by Log, (3x+5) - Log, (x-5)=3




Decimal - Logarithms il lazy e I [T — 4]

gredl felp

El}ﬁ; a ¥+ lhpull,g'ﬂ.;.;ulﬁj”lh_u_,:m_}j_—i

ﬂj.{gnb&'ﬂﬁﬁjlﬁ!ﬂl jH;JJ..d|FJL$,Uqu_q. a= lﬂi_.rL..ﬂI:.,.?._r_;'l.r-‘,Juiﬁdj.l:...u Lﬂlllg
Logy Koo c=SuLog v i sl o (10) LN L ale e il
a il oy Log 0.05 1S5, oS, Log,, 0.05 wllis's Log7 1Sy oS0 Log,, 7 - Sead

Lﬂglﬂ" = 1 :ﬁ;gmlﬂauum1gﬁuﬁhjlﬁ}ﬂ1ﬂﬁﬁim
n 3 2 1 0 1 2 3 -
e i
Logl0 " 3 2 1 0 ! 2 3

..... Logl0'=7 . Logl0* - 4 S

... Log0.01-Log10 *~ -2 , Log0.00001 -Log10~°- -5




Natural Logarithms arb)l Olen e MI[1 - 5]

¢ 3ol ol 55
a=10 LY 0 o & piudl Slaylé 1 e b a5

a=e = 2.71828 Lgwlul A Slosyyle U1 e O paziw Y
IS oSG )y Al Olay ) L o 1

e=a =2.71828 &> Iny

G Jaid (1 -2y Gy s da=ec Loy 15

x=Inyesy=-e*

1S
¢ M
e=2.718281828459045
B syl S 5

lim (%—-Fl)n or lim 2+ 1,1, 1

n—p n— 2 8 n

)




1|1:jﬂ"j=I.-. YxER

Ine* =xIne
=X x1
=X

et-t=§

ilyisade oy Ine®™ ' -In8

S.2X-1<In8

2X=1+In8
X. 1+ In8

O Celde 13V X Lo A

b el pnlell oy e N L ]

NN D o -'f

b ISl S ol S




Sla I

W’Y\JJ.H\

y:L()gax<#X=ay .......... (l)u‘p,d.'u
(1) BN g lall n ol o)l S s

Inx=Ina?
Inx=ylna
o In x
AL y= na
Log x , , . . , e .
Log, x - T DO i (1) BN (B ol (g ptundl oL ) AUy By ) i
oga
2 Il
1 1
+ lod b
Log315 L0g515
S
1 1 (2) does pldsuwl
> “Tais T Inis e
In3 In5
In3 . In5
In15 In15
(n3+1n5,
ﬁ
In 15
In15

In15




e - Y Bl [1 - 6]

ge s Jool s
plusuiwl LdeS' g0y O laayy e (Il 88 jamy gy pdadl g dmndod) Olacy )18 ol Lol )3 dmy

gl 0l )3 WS a5 ALY 31UeN) olany )& 4l 5 3us eyl ¢ sl Calculator iwls-|

il g8 o sl ::ﬁ)\
(LOg) : & il eyt > 3 (1)

B b b Log il e laaas o desy)le o slowl 5 1 suall (oSG | O

1 Jks

e
(ayLog7 . (byLog13 . (c) Log0.08 . (dy Log1.5
J&
0.84509804 £ 1 & ;55 Log e Lias 37 s (2)
Log 7 - 0.84509804 |
1.11394335 2131 0 55 Log Laai o3 13 suall <SG (b
~1.096910013  £1 5,55 Log faiias o5 0.08 s.all G (€

0.176091259 £ & 45 Log biias o 1.5 sanll <G (d




Any: i bl Oley ) MU o (2)

AUl glabIn # el e baaias oF aasy)le o slo 81 Al suadl S5 | O

2 Jls
o>
(D) In7
(b) In13
(©) In 0.08
(d) In1.5
JJ»-\

1.94510149 W1 6,83 In e iias 437 suall o555 ()
2564949357 £ 0,55 In e biai 313 suall G (b

- 2.525728644  £W 0,85 In e s o3 0.08 saad) G (C)
0.405465108 £ &,K5 In e bivias 51,5 sl G (d




dozyjle o) o 131 LILAL Saal 3ol ;LU

el ol Ml B 1

3t gl 0455 2ndF plein e biais (chally sdall el S5 O

.._IJJJJnlu.LnjHIﬁ.E,iI_.ﬂgchﬁ.-dJ;h_me (eonddyyh e pisly

3 Ji.

Dot il Ll o 2 sl LB Saetl d
(ay 0.84509804
(b, 1.113943352
(cy - L0O96910013
(d, 0.176091259
e

7 i log-lie de bae i 2nd F e Lizi o5 0.84509804 o0 (a)

aid Log ~luis e baws oF 2ndF Lo Liaas o8 1.113943352 =56 (b,

13 = 12.99999999

-1.096910013 i =] ki & LO96910013 (50 | - | flebs ki (c,

0.08 iilog, 2ndF ki
1.5 4 ilog S 2nd F e Loz 0.176091259 (=50 (d

aba>Ss ]

(JLEL i e 1 pMALE :'rl_l &yl




An)y e bl Cley ) WD 3 (2)

bt In Zlie Jo b o5 2ndF Fleis o baaiy (aally suall gyl of $G|O
Lo shlall suall

! |§4 Jls

LR Lol Lgileny, e ‘;:J\ Slae ALl sluet) u
(a) 1.945910149
(b) 2.564949357
(€)™ 2.525728644
(d) 0.405465108

&
7 yelas In o laia o3 2ndF bivias o5 1.945910149 (=S5 (a)
13 = 12.99999999 4b5 In - sis o3 2ndF biias o 2.564949357 G (b

~2.525728644 b | =| o5 2.525728644 =SS | - | kaai(C)

0.08 43 In 45 2ndF ki o
1.5 4k In o5 2ndF bias 0.405465108 s (d,




(s -1 T ezl y Sl yle gl el B o i das il

1]

Log, 5 ind ur

J&!

2 iy 0555 10 ool J1 SLala¥! oo
Log5  0.69897 (i) 055 10l Sl

Log, 5= = =0.77397
Log8  0.90309
! |EZ Jle
In 3 + Log 3 iud .
J!
Log3-0.4771
In 3 =1.0986
~.In3 + Log 3

= 1.0986 + 0.4771
=1.5757

f |E3 Jlze

Log, 14 - Log, 7 ix3d u~

ot
Log. 14 - Log 7
14
7
LOg5 2 u"\""Y\ Jg-LJ' e\mhj

Log,

Log2 3010

= 0.4307

Log5 ~ 0.6989




4 I

X =3/ (65.26 )2 doed U

X
X = ( 65.26 27
Log x = %Log 65.26 il ANI altiusals 5
Log x - %x 1.8147
Log x - 1.2098
x= 16.2106

g [ES Jle

7% =81 dslall J>
J&!
7> =81
okl Log 45U
Log 7° = Log,81—>3x Log 7 = Log 81
Log 7
Log 81 e
3x = Ao -1 Y1 Bl
Log 7
3x - 1:9085
0.8451
3x=2.2583
x = 0.7528

S- {0.7528}




6

- o T EA T R |
Lo dlas doeg) . 5,57 Lol 5 e dy i A 0 300 JLun O ke ( 2y a3 2l e
.Qlﬁ{ijmw}dﬂw

s

'

a=Me® ¥ 5 ac WiLs N iulil olus o pl
Shpdisae N RogdlieM e~

33 s

a = 2000000 » e "™

a =2000000 e ™ 58 Bl s lll youyls M1 Aol
Ina= In 2000000 + 0.275Ln e

Ina = 1478365774

a ~ 2633061

7 Ja

" lﬂ5 ;93‘|. ].].ﬂ'-:. lzﬂ ».9'9': .'-'I..Lf-'l‘.U I.rlth-“ -h—ql"jl' |.L'l."

11 i
¢ E X B Ko « X = Geometric mean el o
*J 105 593 x 110 x 120 x99 = sl oyl

Log ( ol L§‘1=L[;Lngg'9 + Log 120 + Log 110 + Log 93 + Log 105 )
_ 2 ¢ 10.105881 ,
of ds Ll suall sl Al Y sl

104.996851 - e o )




[1—2]‘;..3)\-«3

(| Sl aezal
Log, 8..Log, 11.In 20: . Sicdaxr /1 .
F SRS e i /24
(2)2Log, 58 -Log_ 21
(b)Log, 26 + Log 26 + In 26

() 4/0.0562 (b) (11.023)9

(ay2*=25 (b)ye*! =10
sy 3.5 7 Loy 35l jlus O e jleina¥ @ = M e N A L1501 0 56 alusealy /5

ade famn b il b . Ol s (3)
93.84.96.88.60.71 8990 (82 (4 :slueW cwdigdl o dl i /6

SR S b ur 3 4

Dol 7
1 1 1
) Log_ abc ' Log abc ! Log_abc -
(byLog 40/9 + 2(2Log 5 + Log 6)=5

1

¢3Log a + Log b ,luill : 31, ( uslisy Hlade o) /8
(a) Log (ab)’
(byLog a’b
(¢)Log a’x Log b
(dy Log a> + Log b
1 Log a xbolcwle 13l temeall LY 21 /9
(ay Log a xLog b
(by Log a + Log b
(¢) Log (a+b)
(d) el !




~_;'ﬂu.';H il
CHAPTER 2

deadda [ 2-1]

ol oS5 Doy I ok | Akd) gl (ol phally gl on 12 L0 )

f Pl adll lia doyls il

it s L 2 2 27-{1,2,3,4, ..} i> i ¢ Integers im sl slieY) i poms ¢ |
. NT={1,2,34, ... } (Natural ) a0 1 il slaey)

Jighl g1l jamy L2 s ¢ Function)didl e 2

M ey ( Domain jlgise s Lol 28 80el o 15 0L e e gdas DI 0455 (3
U dhas ¢ codomain,

i o o Al B Ol paoes WAL Lgdlows 3 Lidlows oo 157 OIS 131 e A0WAY cad (4

.Real Numbers (R iais slucy)

27 i gl dovaall SWEY1 6 pasus Lyllows 0585 ol IS5 10 Y133 oy ol Va3

il ok e e ol LD Ll s [ N7 el e i balislie e pams cal) s 4]




{1,2,3,..,n} JSKaUZ" o i 52 ae goms 51 [ N7 51127 i el Lgdle D15 IS

MU‘-’*;&#‘F&}W&N\L@ijwy{w}w#bwn%’
. (sequense) isylue

Ol poms | Ldlows 060 A1 Olaglaall il ys e Luslazal S o il i b
ARy I 20

{1,2,3,...,n} ol led LI o L5 3> 48 sores 31 27 ie souredl Ledles Oolaglizl) aeco 01 L8
S SO o ol
Md\ﬂ'}“&\.&@;-\asﬁ:&)‘)w\;:ws}}w

(B

Oyl VneN' Jds& 31 V neZ" Umy=2n-5

U, W o g dmglanadd J 581 o) (oo U(1)-2x1-5--3
U, 4 jo g daglnad S a3 com U(2)=2x2-5=-1
U, d oy dagledd S W) o U3)=2x3-5-1
U, 4 o pydaslanedd sl JIdd) comn U4)=2x4-5=3
U, 4 o dalined] el W3- ooy U5y=2x5-5=5
U, d jo g dnlinadd oslud! d) (o U6)=2x6-5=7

U={(1,-3),(2,-1),(3,1),(4,3),(5,5)5...,(1,2n-5),...}
JS.:.J\; =SS )
U={(n,2n-5): V neZ +}
S5 I BBl e parme fangd OF S IS Ll 873 Jogs O oo LI U85 S (S 5
Al LBkl i pame Ay
U1,U2,U3,U4,...,Un,...




&l Jull s (¢ >”M‘O‘°W}'§Uﬁb‘?w‘ bﬁby’@&bﬂd\f\.&jm&'ﬁj

<Uny=(U1,U2,U3,U4,...,Un,...»
JSCadl
«3,-1,1,3,...,2n-5,...
|

Jul B LSy et JSCadl dalaal) oS o5 A1 Slalaall e IS J Y1 dd) 5 a3 )
(&
1) (Uny=(n*
Ul-1:-1
U2-22-4 g',td\ Ne s
U3=3%29  &Julas
Us=4-16 &'
U5=52-25 =1
U6=6=36 2Ll !
<Uns =(U1,U2,U3,U4,U5,Us,...,Un,...

~¢1,4,9,16,...,n%...>

_ 1
2y (Hn, >
Hi1-=1
H2-L1
2
H3-1
3
Ha- L1
4
H5- L
5
He- 1
6

«Hny = H1,H2,H3,H4,...,Hn,...




=<1,1/2,1/3,1/4,...,1/n,...»
3)<Uny=2n+¢-1)"
Ul=2x1+¢-1)'=2-1=1
U2=2x2+(-1)*=4+1=5
U3=2x3+(-1)’=6-1=5
U4=2x4+(-1)*=8+1=9
U5 - 2x5+(-1)*=10-1-9
U6=2%x6+(-1)°=12+1-13
<Uny = U1,U2,U3,...,2n+-1)%...»
=¢1,5,5,9,9,...,2n+(-1)%...>

4,U1=1,U_ =n+1).Un
Ul=1
U2=2U1=2x1=2
U3=3U2=3%x2=6
U4=4U3=4 x 6=24
U5=5U4=5x%x24=120
U6=6U5=6 x 120 =720
Uny = UL U2,U3,...,(Ul=1,Un+1=n+1).Un)y,...,
=¢ 1,2,6,24,...,(U1=1,Un+1=n+1y.Uny,...,

(V) i
(Hl‘l)=<4,2,6,8,10,12) day il o5 Al <Un>=<2,4,6,8,10,12> dagludl Of %o
ol U1=2, H1=4 [0) ) H1#U17] elds; U2=4, H2-2 [ o) ) H2#U2 101 cay lda

SECHPTIEEIN ) SN2 S IOVIgUer PRGN S 3 prp PPIESINJUUSE L Ui § PP PS PHESUF SREJUN g




¥y i ]

o) zay) sy
1) (Uny=(n*n,
U1=-1>-1-=-0 U2=2%2-2-2
U3=-32-3-6 U4=-4>-4-12

N W o Un=n’-n 0y ... ( Sl bai> U2 cdaslinadd S5V ad com U O Lisdss
s il s b &l ¢l ( General Term )ala! Loy Lz o 9 dalenedd (S sy
Un=n’-n = sl usl = ( gl 43

2y (Hny =21
H1=2"'=2-1 , H2=2>'=2
H3-231-22-4 .
Hn=2"" o iabadd sl us-

(¥ o[ ]

e {1,2,3,.. 5 n } Kby (2 o il A A semme Ll 055 s sl
I bl ( Finite Sequence yigus iaglins cond (M) pall sl JI (1) sually Tyl Lk L
.( Infinite Seqence ) g 1 inline cond (Z7) Lgloes

(e

Un=2n-9 &Si’ LS 48 j2e
M\.’ \.&bﬁ.\r JS-U g.."SJ

1,U: {1,2,3,4,5,6} = R

<Uny=¢-7,-5,-3,-1,1,3,
:<U1,U2,U3,U4,U5>U6>

n=6 Laaj.\.-»:.\.cj U6=3RY‘L®-\#3U1=—7J3Y\L&.\?W




2yH: {1,2,3,4,5,6,7,8,9,10} — R
Hn-ntl Sl us i

C1:1 2.1_ 3
H1- Ll ) H2- 2t 3
_3+1__4 _ 441 _ 5
Ha- 3L 4 He- 4l S
H5- 2+1_ _6 He¢- 6+1 — _7
5 5 5 6
_7+1__8 8+1_ 9
H7-==-—— H8- == —
941 10 1041 11
H-==-—- HIo- 55°- 49

«Hns-(H1,H2,H3,H4, H5,He, H7, H8, H9o, H10

2,3 .4 5 6 7 8 9 10 11,
2 '3 74775776 77 78 79 10

Hi1=2 Jo¥l la
_ 11 .

Hio0= 10 N s

n =10 Las gl sue

gl SLd) el [2- 2]

JSKEIU de s gl 27 Wl e dsds JIs p Ll oy Olalall Ol L
ISl Slaglaall 8 K5 il g e Lr g0 g I3ie () 0 b2 {1,2,3,4 5..., N}
R RN PIER [P F S pPROCRy {0




D) Solaglaal) e LSS LS JUSEY) s

1y(¢Uny=¢7-3m3

LAY (85 g g 5 8 ) o el a3 g oo Y gl 1308 oSG Ll Amglash ot

Jlodl pmaiy bl o e Sl iy [Y - aXES Ssball § ey X - AXIS Slo) jama]
s lid alall g gma e cams ol [0 S o 13170 R Litdll

U1=-4,U2=1,U3=-2,U4=-5,U5=-8

h&.dl,'_n.ij_g.
{114]1{2’,1}}(3‘,_21}(4}_5},EEg_S}
Y
,.,|I.-|:.
ol
————t— &
LT
o 45
..;'H'I
2y ¢Hny=¢ -1y
Hi=--1,H2-1,H3=--1,H4=-1,H5=--1,Hé=1
j:iﬂl,;n.i.}:

(Li-13,¢2,1,¢3-1y, (41,31, (6,1,




n

3) <Gn>=<1 + (_l:)

>
Gl=-1-1-0 G2-1+_1 - _3
2 2
-1 2 1+ ___5
G3 3 = G4 : =
G&L%:% G6=1+%=%
1,0yc¢2,-3 y.¢3,2 y.(4,-3 y. (5,4 y.06,_7_ L
( )¢ ( 5« ( 2« T ( ) (65t ey
Y A
T 2.2
1 T2 a2, 67,
* 4 6
Lo . ..
*
— > X

4)<Hn>=<—4,—2,0,2,4,6,8 >
M‘M b:jbﬁfWJWMW@MM\GMO\JwW
L4y« (2,-2) ¢ (3,0) « (4,2) (554) ¢ (6,6) (7,8)

Y4 e (7:8)

T ® (6,6)
T ® (5%
+ e 12)

T (3,0)
— >

- ‘(2,72)

4 e




[2—1]‘;,@\.«3

Ll Lghte o oW ) 3 501 xS A3Y1 Solslasl e IS
1) (Uny=(l4(-1)"
2y¢Hny=(1 /| n*+1,
3)¢Hny=¢(n*-3,
4y¢Uny =(10-2n,
5)¢Gny=¢4,

3 agsenLus

6)Un=
-3 aypenluis
7)<Mn>=<—3(—1)“>

8)( Gn>= (3 nfl)

1-2n

9y¢Mn, = ¢ >

n

8
10) (Uny=¢—>




Arithmetic Sequences (isuwly inled| Slulall [2-3]

DAt e oS
1,¢(Uny-¢1,4,7,10,13,16,19,22
2y¢Hny-,30,25,20,15,10,5,0,-5,-10,-15
3,(Gny-¢1,4,9,16,25,36,49,64

O ¥ Judl b LS
U2-U1-=3 ,U3-U2=3 ,U4-U3=-3 ,U5-U4=3...
U, -Un =3 0l culjlaie sa5 3= 5,500 ady @l a0t JS 7 b AU 10y
JLeal(lddeysue]
b S Jull B
H2-H1=-5 ,H3-H2=--5,H4-H3=-5 ,H5-H4=-5 ,H6-H5=-5
101 T call (QlMeysue p29 =5 =3 piilw ady Gl W o b IS 7 b U 1S
Hn:1-Hn=-5
P oL EJul Jul bl
G2-G1=3 ,G3-G2=5 ,G4-G3=7 , G5-G4=9
Sl Ciolas dalie Coned Lo I b § ol ady Gl udHl o s S = (b £L O >3
[deotdisanl po,i] U -Un=colsue b ol gid 2y (2) (1) Jll B s Sl

Uml—Un =cal e VR E 77 oS 13 igles (Uny dagladl ]
Un+1= Un+d s el g Un+1_Un =d o <! (d) O&.;J)




Ly b Al (Uny colS o ade s Al olosl comen d ol siadl Eom
o d=guwluly Ul=a J N
Ul=-a,U2=-a+d,U3=-a+2d,U4=-a+3d,U5-a+4d

(S a3y pladl b 0 S0 5

(oeand)

ML‘&'—\\O@‘\.&)

<Un>=<a,a+d,a+2d, ,a+(n—1)d,... >

e

LAY Al Sl e ST J 5V dd) 3 gudl S|

d=2 iy H1=-7 J¥ au> (1

o
I
—
f
£
o
=
I
| «»

JoNI Lau> (2

d=-3 iy M1=10 Js¥l tau> (3
<Mll>=< 10,7,4,1,—2,—5,...>




(B w

(7)) wlaly =3 = J ¥ i ) iyl daglnald il W3- ST (1
Un;a+(n—1)d¢w\.\.4-\o}5\§\.~_3.u
(willuH sy n=8,d=7 ,a=-3 L Julilis S
U8=-3+(8-1).7 Jar sl
= -3+49 el ud
=46
(=3) Ll 3(12) J ¥ s Al ipbudl Balaeld ol ud- ST (2

Un=a+(n-1).d
a=12 ,d=-3 ,n=10
U10-12+(10-1,.-3
=12-27
=15
et IS igles g anld B3 g 01 ke JLy3 (200000 8,8 51 s s J3h b ks o sl (3
" ?M‘&L@.ﬁ&@‘)'&tﬁvﬁ)@:(1500"0)9)\.&.4&1.,.»
123 200000 = Y1 il Lol 0 S
IV il B3l 1 uay 215000 = SUd1 gidl oy
S 530 1 4ny 230000 = S g1 L3,
S geidd 534 3 dns 245000 = sl 1 il 1y
d = 15000 Lewlsl a=200000 J 531 Lot dnlas daslize 0585 319 1 fle 01 Lo
[ (12)y Ldl I n=12 o> (Hny o2 sl LV Glg 6 Col I syl 0 gldall
Hn-a+n-1,d ”
H12-200000+(12-14.15000 O sSGd
=200000+165000
=365000

) il b 6 il 4l las




Lo IVl dacad| 55031 (STl g Lpwlal s =8 = palldl ads g 7= g¥1 b il daylize (4
Un=-a+n-1).d
a=7,U6=-8,n=6
-8=7+(6-1)d)
-8-7=5d
-15=5d
d=-3
U1-7,U02-4,0U3-1,U4=--2,U5=-5
Ao Syl L um (515 (—6) axed sl w45y ur (42,39,36,. .. 5 Aglud Al b (5
Un=-a+n-1).d
Un=-6,a=42
d-U2-U1-39-42--3
-6=42 +(n-1y(-3)
-6=42-3n+3
51 3n=42+6+3=51
=3 17 2 (6) B gl i (o ) Ay
U_=-60¢
N sl ol Un=0 ,a=42,d=-3 o\s 13l
42+n-1y-3) =0
42-3n+3=0

3n=45
n= — =15
3
o= pis el A Ol

U15=0




ot s Baglal] ST (5 8 gl Lgaliol 3 (62 (6 gl Bl Aimslize B, 5all i1 01 131 (6
J Nl udl
Un=a+n-1y.d
U10=-62,d=5,n=10,a="?
62=a+ (10-1)(5)
62=a+45
Il s a=17
<Un y=¢17,22,27,32,...

3= phe G a5 5 = ) s 1 isled) dalaall wr (7
Un=a+ (n-1).d
U9=5,U13=-3,a=?,d="?

5=-a+ (9—1)d
(d....... 5-a+8d
-3=a+ (13-1)d
(2...... —3=-a+12d
F5-Fa¥8d

A
-8=4d

(VD PPss d=-2 Ly
5=a+8(-2

5+16=a

a=21 J,N .3

bl «Uny=¢21,19,17,15,...




<Uny=¢3n+15axtall (8

Dol B! i Ao s By DU ayl A 5
15 = sl Lad> 5 3 = Lgwlal (|
13 = sl gl bt 5 -3 = Ll (&
6=J5Y bu>y 4 = Lewlal (=
10 = W) a5 3 = Lewlal (5

2
¢ Unsy=¢3n+1y dalull
Uny=¢4,7,10,13,16,
3=leulal 4= I s
Uﬁ;&ﬂ\cwy&,ﬂh%i@ﬁ\
e 3 & il




Arithmetic Means Il Bl NV [2-3-17

@,0,6,8,.. Ky 055 Eoubye,g, L L A sl Lo W15 Kya Olauad! Luud 018 131
0SS ey A,k il dglus blu gl o3 DG,g L L sl Bl daglins
2 +igld blo Yl sue = dagladl 550 sue

k=ﬂ-‘>'§“\.¢.\rj a = dalued Jo¥I W3

Jle

2,37 i il bl ) i J-3

8=6+2 = 3 yukl sus

U8=37,a=2

Un=a+(n-1).d

37=2+7d

35=7d

d-5
AUn s = (2,7,12,17,22,27,32,37 5 : » il
7,12,17,22,27,32 : o» blu |




:\..,.s\..&\ dagll | S g &}.«.’u [2-3-2]

a=JN b (d) Lwls! ioles dnlee (Uny (S
«Uny=-¢UL,U2,U3,U4,...,
=¢a,a+rd,a+2d,a+3d,...s
D OB J NN A e slil (S o JU Al o s 5 3l e () £ gand 01 g
Sn-a+ca+dy+@+2dy+...+U -2d)+U -d)+U_..... (1)
DSl (S ) g el S (S
Sn-U +U -dy+U -2dy+...+a+2d)+a+dy+a...... (2)
Pt Jra (2) (1) ol ey
2Sn=(a+U y+@+U y+... + @+l )
P 0SBl e n Ul sue
2Sn=n¢a+U )

Un=an .3 JIeos by JoV1ad) e sl 3 548 sde (D) G
10l de Joaow (1) B jauadly Un=a+(n-1)d oly Un=an ol

Sn =% [2a+ (n-1).d]

d=_l¥lca=JN o n=sdlsie &

alza!

f\&g\.’;:l‘y&fﬂ\fiﬁd\:)&\éwh(l

Unsy=¢17,22,27,32,...

Sn = % [2a+ (n-1).d]

n-10,a-17,d-22-17-5
$10-212:17+(10-1,51
S10=5[ 34 + 45 1= 5x79 = 395




& & iy )
a=17,n=10,d=22-17-=5

Un=a+(n-1).d
U10-17+¢10-1yx5
~17+45=62
Sn=% [a+ Un]
=150[ 17+6271="5x79 =395

SV i e 3 9a ¢ gazs x5y ¢« HN= 2075 aladl bt ) bl ¢ 5 0 (2
s

Hn =2n-7

H1=2x1-7=-5 Js¥l Wl

H2 = 2x2-7=-3 SN A

H3=2x3-7=-1 EIL) L

H4=-2x4-7=1 e ) s

e Al dagliadl 0555 ade y 2= Cull e 8 pilw adyluy d> S ou G401 O) LS

H1--5

d=-3)-(-5)=2
n=15

15
S15 =3 [2x(-5)+(15-1)(2)]

S15- 125 (210428

= lisx [181=135




AL Ok (9) o Aol o5 A1y (1000 ¢ (100) 1 8y gzt Aozl slas) se e (3

Lgs g iz o
Jsis (9) e (100) ot (100) say GL 050 (9) o ol Jody s ) 3L
1 0555 (8) & s U 03 (9) e Aol oz U1 0,5, S 1gu\jm70:11
(108 12 3L &y (9) e Lol oty (100 o sus
dsid (9) Je (1000) ois (1000) 5 3L 05 (9) b ol Joks 34e ST 3l¥
1000-1 = 999 6L 05 (9) e damdll Ly 34e 5 o,gwj(l)gu\jm%:m
055 3L O3k (9) (o ol Joi5 15 (1000 (100 (o 8y st dommnad] slastl ade g
LY WINPT
<Un, - (108,117,126,135,...,999;
Ll oY
a=108,d=9,Un=999,n-="?
Un=a+(n-1).d
999 —108+(n-1y(9)
999 -108+9n-9

999 - 99 = 9n

900 _
n-= ) =100




(1000) (100 (o3 pamay JU 09y o el L8 2o mall S pomas
Sn=% ra+Un|

n=100 ,a-108 ,Un-999

$100 —%‘!;11}3&991

- (504 (1107 - 55350

g8 s o 03 (200 (on 51 201 By pill i gl sl S1AsY] 55 s (4
1,3,5,7,9,..., 199 2 (200 o 51 20 Lo Ul lim s all dys 01 51as )

a-1,d-2,Un-199 . diuler dnles 0450

Un-a+(n-1y.d

199 -1+(n-1; (2,

199 = 1+2n-2

200 - 2n

i 3%“ 100 slieyl sae

Sn —% [a+Un]

$100 -1-‘%‘1 (1+199,

5100 = 50200 - 10000 Slasl § pams




[2-2] O’Uw

oo Lo g Suly SLlrl oyl L & ST (1
o] O g

<10-5n 3 il (1
40 = LWl i (5) Lewlal (1
40 = il bl 5 (-5) Lewla! (2
40 = Wl (-5) Lewls! (3
L SHUL e (4

OB Agles Al ¢, X5)5,9,11,13 5 cols 13 (@
Y--7,X--5¢1
Y--7,X-52
Y-7,X--5(3
Y-7,X-54

(-4,4 12,5 ... >a~\::.\\¢,.»,:&uw\.\.4-\.\.?(2

s gu- ¢ gazeey =6 = ¥ a5 9= J ¥ e | ) g o] ol 5 5 931 suke e (3
24 =

AL Oy (12 Je bl s 15 (1000 (100 s 8y s i eadl sl U dor (4

iM(ZI)J&‘;}wU;M(ZO)@&JjY‘ M\‘gﬁm&w(ZS)gk\é aelis oody (5
¢ el b delall s Lod luade (22)) e EIWI;

(500 o 131 ) AIl o il SIS ¢ pams dr (6




buas dr o5 d = 4 Lulaly 7=J N bt A1 il dagleld I 51 dd) 5081 (ST (7

.L@u@tﬂ\ﬁ#\:j.@‘é}w)ﬁwumg-‘

2= 5N a5 38 = J Y1 b il dmlie ol 06 25 38 o e slue | led oo (8

Calael eda § soons NS (..3'

J ! ¢ gome Lo 3,10,15,... & BLosw (3) Jo dammld AL SluetI OB 5 suall, 131 (9
: \.@.:.a;.s.\.c(?’())

?(5050) &S 9l ﬁ}""’u;fl"'«.]"”d <1,2,3,4,.. Oy dagldl RES T ¥ :\&Y\&Avs (10
s i &}w.\zvj<—20 —17,-14 ,...61y dagliall 3 3u> sus u> (11

BJ...:&AJ‘ 3 9| § sooms dx (..3' —31=J...'z.c ‘;..A\.‘;J‘ a4 8=u~e\3-\ L a;d‘ doled| daglad) u ( 12
R EV ‘;j‘}f\

3,36 (il bl gl d i |51 (13

—740 = Lo g gemey -3 = 23V 13 L ek —71= W) e doles dule (14

gl W




Geometric Sequences i i) Sl [2-4]

L) Olaglaall o>
1)¢2,6,18,54,162,...
2y ¢64,-32,16,-8,4,-2,...
3y¢5,7,9,11,13,...

0 1 Dl b sl
6 18 54 162
E=g=1—8=5—4=...=3
JEli e B (3) 2 (cabisue 5y ol jlude § pole d Ll | e u> gl a3 £L 01

ys) @\:J\ J\.‘.’.\\ &j

64 32 16 8 4 = 2
USCL ) ga QUi s 8 ol () ylitie 85l & Galad) AR e st () Band AU 01
2 -
050 o daglaall 2 i) Al O (6 B Ayl oo Gl i i 1 Oyl

A oy dmglall sl sy ol (308 ) 1ok § s &l alnd) ) e L (61 A AU g

A bt b us dr p N b iy (1) S
9 7

7¢§oiﬁpma~mﬁwuw\dw\w




(2-3) 5

b i) 34 13) i aslize o (UM daliall

Un U4 U3 U2

ser-ge - S

nESZ $SUNFO bpiyintdl olol oo
Un
Un—1:r Tl dmsliall 30 4S5 ake

SB (ry 30U el @) 3o 3L (UnNy dwdegd) daglinedd J N1 bl 1o 5

«Uny=.U1,U2,U3,U4,...,Un,...
=¢a,ar,ar’,ar’, ... ,ar"', ...
L X8 il & Blad) ad) = gl Al B us IS 0Y
i) Aaglazald (g 51 A1y pladl a3 O !
Un=r.Un-1

Un = ar™!

: (B i

(4 ) 4elely 64 =05 s I iwkg) el JoY1 dzadl 5 a3 81 (1

Uil=64
U2-Ul.r=64 x _Z: “16
U3=U2.r=-16 x T—1'=4
_14
U4=U3.r=4x Zz—l
— 1
U5=U4.r=-1 x 41= 41
1 -1 -1
U6=Us5.r = 1 X 4 Te




Aol ady by o

Ul=-a-=-64
U2-ar-64x —L__16
4
U3 =ar’=64 x ( Ti-)z -4
Us-ar’ =64 x ( % ¥e-1
Us=ar'=64 x ( L )= 1
4 4
U6=ar’=64 x ( -1 )= -1
4 16

<7,14,28 ...y iwiegdl bl B sl ad| i (2
a=7 ,r= 14 =2 ,n=6
7
Un=ar™!

U6=7x2°<7x32 =224
P i ur 48 = sl lad> 5 3 = J V1 lad> L Ayl (3
Un = ar"?!
Us=ar*
3r*=48
r‘=16
r=12

[J‘;—J‘b)r’bowwmg‘]w‘ﬁ:ﬂ)w‘h)

2 — Lty 3= I s £ Y
US=3x27=3x128=-384 el ubl 0,0

~2 = gwlul 3 3 = J ¥ ik - is L)
US=3(-2y =3x-128=-384 aldl udl 0,53




781250 (5 s <2,10,50,250,. .. 3 fpsiig) inslecl] b s> (s (4
10 “

=7 = 5
Un=ar"'
781250 =2 x (5)"! 2 Je dandlly
51 =390625
5" 1= (5)°
n-1=8
n-9 Al (s ) &)
(=) & a5 (625) bl i |l dsigdl a5
Un = ar*?!
U7=ar°=625...... 1) ol u|
Us=ar’=-5....... (2) ol )
P Jeamu (2) Wslall Je (1) Wslall b iy
ar’ __ 625 i
ar’ 5
r’=-125

r=3/-125 —=-5 LN

e Jraz (2) Wsladl (B gy saclly g

5=a.(-5)
5 1

=125 ~ 25
1 -1




Geometric Means s i) L NI [ 2417

@0,6,8,.. 5 hy 055 Eon by6,ge. . L A slue) Ly W15 a,h Slsuall Ly Ol 13
D 05SG el ah sl i Bl gl cos DyGoge . Sl ¢ A din Ayl
2+ bl g¥isue = dayluadl 5 9u> sie
A= dagluadd J NI WS
h= >V

adie)

6405 o dwden blu gl dzw |55 (1
8 =6+2=ssdls
Un=U8-=5
Ul=a =640
Un = ar*?!
5=640 x r*!
5 1

r-—=_-—-.1,
640 128 ° 2

7

or- L
2
<Uns = (640,320,160,80,40,20,10,55  ialssl|

320,160,80,40,20,10 . Ll Y




dedo Amgloos A3 s lama s E‘_Jﬂ-q-"_'r.ﬂ 2-4-2 |

e T=lwlulya = ] e 2 dsang]l Aozl Of Luadad
JUns=caarar,....ar"',. .,

: PN O (SR VR [ YO0 A0 | Nt P oddel o lelded lde (MY Gl 13

b g sl Aalell 08 JY1 AH (n) 3

; ia_,i;;ﬂ.i—!nl.aaﬁalﬁni.qfihldj.ujﬂj {ﬂ,al',arl,..- ,ar® I}

Sn=a+ar+arf+ar+... +ar"! ... ]y
e i () B 1y asladl by
rSm=ar+arf+ar+... +ar"'+ar" ........ (2
ulf-‘}-.aﬂd{l}i..'iﬂnl1an{1}ﬂ;m1:_}h}

Sn-rSn=a-ar"

q 1—1':.5]1—'&{1—1'“]

Sn:M
(1-1)

r¥lb.
Sn=mna 0,£5¢a,a,a,...8;, a0 egdssie Al 0 S0r=1lie;

FiE

{359&1?131 L :p ;Twal-qJI JHI'_FH I'_p' Jj.ji ;'—HJI' :':AJ'] W ..Jr' :' l




2 =guwlul 348 = ¥l i 3 = J W1 lad Al dmsdagd) Aaslaall 3 gl ¢ o s (2

Un=ar"!
48 =3 x2"!
2r1-16=2*
n-1=4

n=>5
acl-r
Sn:(_)
(1-1)
- 3(1-2% - 3(1-32
(1-2) -1
S5=(-3).(-31)=93

S5

3\35'\-"'-‘\ :)-G-‘ &}.«."u J\.‘u‘ ng\..«g :\..l.«u-\..b Mmy‘;}y‘ deend! )j-\}-\ &jw oS 13 (3
¢ Al ol Lod Lgza I 5!

acl-r
Sn— ——2
(1-1)
a(l—r6)

(1-1)
a(l—r3)

S6 =

S3—
(1-1)

acl-ro 9 acl-r’)

5 2T
(1-1) b ol
acl-r®y=9a (1-r’)
(1-1°) Ay a e dan
(A1) e el
(1-r’y (1+r?y =9 (1-r’)
1+r’=9
rr=9-1
r’=8
r=2 ]




(702 L iU BN 3 51 ¢ sameny (260) Lgas J NN 3 5031 & poms dwiin daslins (4
¢ dmyladl 2 b

acl-r
Spo— 2
(1-1)

acl-r?
s3- 2

(1-1)
26+702 =728 P [RENIEPRES VS

(1) dslall Jeo (2 dolall daedy

a(l—rﬁ) . a(l—r3) 728
(1-1) . (1-1y 26
acl-r*y(1+r3 1-r
( )( ) N ( )=28

(1—1‘) a(l—r3)
1+r’=28
r’=27
r=3
Jamu (1) dolall & P
acl-33
26— ( )
(1-3)
26 — ac1-27,
-2
-52=-26a
a=2

Uny=¢2,6,18,54,...> daglaal




sl b
a-+ar+ar’=26 J ¥ ul s as g soms
ca Ll ﬁ'wb).\}-\ § sooms

ar’+ ar*+ ar’ =702

a+arsar? acl+r+r’y 26 acl+r+r?y 1

_ - - =
ar’(l+r+r®) 702 ar’(l+r+r®y 27

ar’+art+ar’

1‘3=27_> r=3

a(143+9)=26 —> 13a=26 —> a=2




rol B S wlf_rﬂfgﬁl’ﬂw!;ilﬁml [2-4-3]

iy ! dad ) Ao

Rnobiniond] § 4 )

AP iy i B sy e (Price) aJliA W g (Amount ) 4l
ciTedd a0 ¢ Timey 5o (Prydd 1y, (Profity

32 day s a6 gl il Al Jy e a9 [ Wholesale ) (a0t + i) 2 il
e o o

(Simple profit) te . 0,5, bl 3y «Co & japy [ Current Value | aJu- da il
. (Compound profit) Ls .

o gl ahy i (allly JUI sl e oy (5. PP & ol i

S.pr A‘];}P AP T A S s

bl o S S0 g Lingl oy 1 ke g JUI ) o g (G P oy 5 A JI

4 Q}Jmlljl}l;ﬁw_}ﬂ\__ngéﬂl

W A(LOP,T
P UCIORr UL BT RPN WS TIOURT LS IS VSR S PVE R W3
f L O P O S Sy el Bl S gl gl Ayl S
0.0P
Wl Tt —]

3_11£;hjﬂtdudaljiﬁaﬂcﬂ1¢f*




Current value i L)l [2-4-4 1

Joo b ol @) Bl e o | JWI (e J | andl 7 laomy 08 dplonsl) Lzl ans B
255 31y W ot I e ) i i el 35 ) 0 ptans J1 Y1 o
(s

: MMied
Led o O 31315 cimd b oo ) oo (1) sy @Bl 3o (A Led WleeS gl s O 131
erlad aall aldl oy o8 B)le (2 U sanll 0day A o Lgde d51 O el OB Ojlall ol e
EANS 5 (A) o S (9P prs s i) o (1) 3 oS My Sl g o ooy WS
5 oS Los M) o)) ot (A oy (C) U el sty Lo L) ol
10555 ke 5 ol )l Bl il b asker poas sl Al oa e il U a1 016 ik

A=C. (1.0P)y
A
C-
(1.0P»!
C=A.(1.0P)*

s

g 01 31y 4 g D g (5) 550 o @Bl e Hlus (e (3) jes WS’ Jory s (1
?wb)\mww‘g%s@A\@)\NGL{\S\}OY\\.@-’;a.,,.g

C=A.(1.0P)*
A=3000000 ,P=%5 ,t=5
C =3000000(1.05,°
0 S gl Jnadl] e Coadas JS (-l lasbenl y U e sllladbeiin (G B sl

Log C =Log [3000000¢1.05) ]
Log C =Log 3000000 + Log(1.05)"
Log C =Log 3000000 -5 Log(1.05)




Log C - 6.4771 —(5x(0.0212,

Log 3-0.4771 :i>
Log 105 =2.0212
Log C -6.4771-0.1060
Log C -6.3711 C=2351000

:\.E_,-W

S S g B~V U ST PN 1 [ g FIR S - P PR T S PR Y T DT A § P

() s LS o by g jls o Bnes (5) s B IS Bilgs B oy g3 (2

¢ bl Al aslil das ods g ylide Lad L)

105G ke g Aldes B Cardp gy plenis Wle Bks e 48 Byl g oo |

DOl Ol g a8l Com g HLs (Bl (3) er = W = J V1 alald s )
W1=5000000(1.04)°

1O (81 Ol s Olad 8l Car 5yl Gthe (D) or = W2 = Sl aladd e )
W2=5000000(1.04)*

D01l Ol g o B a9 5lus e (5) e = W3 = S aleold s )
W3-50000001.04’

USSR Y




FE-1EVF YRUFNY &9 Ll dyluy

— ——t—F—
! | | |
: | I I
: I I I
W, = 5000000 Lo
I I I
I I I
I ! I
W = 5000000 (1.04)’ b
__________________ I ! |
! I
: I
W - 5000000 (1.04)° v
_____________________ | I
|
|
W =5000000 (1.04)° l
_______________________ |

Ol oy
W=W1+W2+W3+...+W10
RE

W=5000000[ (1.04)°+ (1.04)%+ (1.04)7+...+1]
W11 1= Y s jlas) (K8 dwdid dayline 4l A o sl gy el 1AL I U Jlas o

10353 (10) s gu sus 5 1.04 = Lpwslsl 5[yl 00 ¢ sordl
1(1-¢1.04)")

W= 5000000
‘T ro4,
_ 10
W= 5000000 —1OH"
-0.04 c Jsid (1.04) dad ud ol e sl aluseial
X= (1.04)10

Log X =10.Logl.04
Log X-10x 0.017
Log X =0.17

S X =1.479




LNl B o 3l el 31 J gl et DU e U1 e J poameld
(1-1.479,

-0.07
0.479

. W=5000000 x

W =5000000 x

W =59875000
U s U iy 01 e clil) U8 1 ol ) s e (10 s 5L e Jory oof (3
WBladl day J oY Lol wby g B (20) 3y dw S J5l S adi jlus (350000 oy
& (P06) 6 —rs 5 10 o gl gl el 131 8 Bl B AS i)y Lad 6 phle

. Log1060 = 3.0253 , Log(0.32.6) =1.506 , L0g2396 = 3.3790 0! ,— !

il %06 a5 g JU LY e IS 2l ColS 13
W1 =i (20) 54 L) lhor gy 8l dilgs B J Y1 Lol 018
W2 =i (19) 8l el ior oy 3l g & SN ol
W3 =icw (18) 5 Lol illor vy 3. dlgs B EIUI Lol

D050 1S

W=W1+W2+W3+...+W20
10558

W1=350000,1.06)*
W2 =350000(1.06,"
W3 =350000(1.06)"
W20-350000(1.06)

10550 gt

W =350000[ (1.06)*°+ (1.06)"”+(1.06)'%+...+(1.06)]
=350000(1.06)[ (1.06)"°+(1.06)'%+...+1]

QUPCOLY BUNETS P PEROT:i I EATOPRI[INTIY

1 [(1.06)20—1]

W = 350000. (1.06x
(1.06-1,




350000, (1.06)
- 0.06

37100000
- T [(1.06)"-1]

[(1.06)20—1]

FoSed Slayy e ) aluseaaly (1.06)%° a4
x=(1.06)*

Log x-=20.Log(1.06)
Log x=20x0.253

Log x=0.5060
x=3.206
- 100000 0,
W - 37100000 £ 2.206
6
W =13640430

SJ—.«“ ) d}g.ﬁ
13640430-10000000 =3640430

KJ.JJ‘ @))L;.gé




[2 3] ;pyled

:Egi‘ﬂig.w.LqJIanL:dl;.‘JS:j.:rt_,.w-b: (1
il {1,2,4,,.. 113}
by¢3,-6,12, ...,768,

W SR G =
S LT TR T

Lmalaal 3 (547 ) Lgao J N1 Al 331 £ paims 0350 A1 Riagd) Al oo il i (2
3

J A on et """-"J-‘*"..LF'IH}EJWHTI y bl 3 256 = J W) b it dnglans (3
E) i W 1702 55

Lo I a e aiey O o ® ol b lay s 6 = &l 2]l Gad) Olay o 3ue O kel e (4
Sl (8 sl M de g Sl () SIE A ey e W g A1 e g Bl Bae
orol | A8 e ) g Loy o) ) e Loy S0 s B L VS
[ peitadl b Syl I

(48 ) 5 g g AN DU 330 ¢ pamnay (—16) g2 0¥ b Al gl Aniliall e (5

oY A 3 5 e I Dt Bl Y s N1 2 g E s o e S 3L (6
€ el sl bl S Ly

g W1 el 2 50l £ g Lod () bl Lol (128 1 Lok B Bglena (7

L% 5 s LS sy ) B e 3 3l (e ( 5y fos R JS I s (B
¢Log(105)-2.0212, Log3767=3.5767 &I Jdall gs dusldl dasdl Ll boss)

b (20) 50 (Y04 prs o5 A Dy 3z 512 (500000 ) als Ly aies (9
¢Log(104,-2.0170 , Log500-2.6990 , Log1094-3.0390 & lall xs addl ke




Dol L) w2  donoes baid L Buly DUyl b 5 Sh 2 ST (1
OU@W@L‘:&(IOc X 04 —54>C¢J\S\)\(T

-10= josldi -y x=-5(2 x=51

JSSL{;\U..*J(LI x=-5¢3

100 67 — g piually 5311 Lo 5 28 — paltd] L Aoyl Argline (2

7 = I sy 3= Lgulal (1

7 = I sy 3 = ! (2

7 = IV e 5 3 = Lgulal (3

7 = I e 5 3 = glal (4

2 8L 0k (7)) e ol |9 (2000 ¢ (1000 o 8y sasl doemadl SlueYl sue (=
285 (4 144 (3 143 (2 142 (1
:@(%- > %— 5 -%- ,>w\:.l\‘.g-ﬁlz- FEPGRYRU[IN A e

-;—(4 .%.(3 -8 (2 8 (1

S M-l a5l ow Jl I S b I i 5 363 Lsvadl L Y1 0 (D) b 53 (2

¢ (M) Ao Lod 3
) 10

S&M\J.,EJY‘;?JU 1000 - 20! 100y§\;’3\b@\3\.\9'§\&w&3\(3
AL O

¢ slasl oda Led 64 = g o Jol> 5 14 = Lge pomes dvwdin diaglans 0553 Sliel &5 (4

5 rils palad! p gl b ase hligran L % — 32 JS B U 1 il e Mgadl o 1 OIS 131 (5
€10 (665 ) as g p sz o8 had 12 (243 J5¥1 p sl b ae gl 133

bl g dde dx Y = 5X + 2 colSy dnles dmlioe <X6750 55255 0813 (6

g goma g




Ralel Lgas (5 Al 434 Syl (5 ( 7

US=r® U3 sU . Uns Loigll Latssll ol ¢y 018 130 ¢

by el =L iadliaiall Ll o

.a==8 Jui,-ulqk;a{EE,a,I,—l Leee 3 ol 13

X=-8 OUiliosinlezsy g, X,160, col8 131 (2

x=59 .',:u{3,?,11,...,1,63}34_1.@:“;,4

12 = LS e 06 -3 = okl i 5 9 = SJE i Bl dmslie

PRIETICILE PN PR ICT AT [REEPRED S—E'SLHJJ']“EA—JJ:}H-|WQL¢1&|Q{H
SR | EE N E R SR

g2 e 451 (64,96,144 ... 5 Titegll Taslemall J 41 -1 o felte Wi 1Ly i o5 (9
2059

Tastel) o wdon daglons 0380 il y il Jig SLE Laz g s (3 Lol Tl daslas (10
g

(48 s N B 10 131 (3 (1536 il LY sie L (11




EII
CHAPTER 3

Q\b.@\) CJUM‘

iedds [3-1]

o 6 Y SNUell 5 SLasVl e 5 slasVl e s Sy Il ke b Lages 133 b sl onls
LN skadly SYLaYI g sl Sl A y ¢ LS|

SLiss) B fadd) (1693 ) jd SUWYI Jlally (1683) 1558 Som SUL! WJlall 01
Gib oo Y SNl o B sl o) By oy Jnd) S e By Dlsusl g Db piall
SA 8 gl Badons Dl iy ol ailios s iy Sl o B gy 0 gdl o 31581l
L g a3 ey sy Sl shall e Sl J ) i i

(Sl ghall por g b e T 5 (1857 ) i pud i (1821) LS (Jlall L

Sl gheally Slaumel) O cOlaus] plubbunl Lkl N3 J 3 b sl S5 5k 1750 6l B
ol L) sk g g g il g Arail) SV g S Dol ) 8 S ks
ashe 5 hely 5 delally sLamBVly 8yloeadly dedasesdl S ls © ko ke Yo Jadicd aloa¥l Lia
g sl sy ol

Sl IV sl 520 Ly L sl L 58 S phmedd ipud) Sl al o
ke Sllandl sy 8 sl B prs ozl Wb By S ot I e ool Ll AUS

.J.A\JS:\@JJQ@Y\QYDM\J}QM\W\M}%M\D.\:udfu'j




Matrices and their properties ol oldall[3 - 2]

i o S U oy g g e 5, alall s la Ny Sl S s LS
bl e dadiis Sucld

22 g Uil 13S0 Bt 30 B B i gl 5 e k) Y g b ohs
el g Al Jabast g Sl o a5 k) 0 Lae - jlaall oy g e s Syl 10

Al gl e Byl
il L Jatacl 35l e ) gt

21 1 3 6 elyg

17 3 2 5 B

16 4 1 5 el

15 3 3 4 b 2

Y| Bgdall e Llad Oland Llaa y Jadi slus) Gis o

i 3 1 21
5 2 3 17
5 1 4 16
4 3 3 15

sl e o g O cheally 5 JE Lpd 5l gﬁ" il L slasl J=8 O3 3 peandl OY Lot
cRAd ke s 5l Jalady b e elys 1 B B il JE

3 panll s Ldll (g3l ailss g Sl el Ol Akl o SNabs sue e Jlas Laiie Sl
ELIERCE, EIFL NS g S 2 paadly |51 i_é..aﬂl_,’j 3 a2 ol aald S sladl she far Sl
il

.‘I}EJMUJ_}'}“J}uﬂjtﬂjﬂhﬁ-ﬂﬂ‘#Hgﬂ”&#|§:ﬂjﬂ|d#-ﬁm#1ﬂj




- Matrix & il oo JSCadl gy s CULU (3 u4al gl 1 g

b (B b pll suml b Ol Syl (el Ly Juad) s LY SUL ;L
O peld (o codally B3l dlows gl il ol i) 1 ULwnat Loy 1 g 2 SOl
2006 - 2007 - 2008

I iy SN 4Rl
)
gslasy) o g2l gslust) o g2l
69 61 63 58 2006
67 64 65 56 2007
71 68 69 62 2008

F SV g Je Jaams Jemolisll (S35 Jaih SN uall G-l o

58 63 61 69
56 65 64 67
62 69 68 71

Sl Il Slrys i e CIWI 3 pondl SNas y 2006 slald ok 55 J ) el shae
s g O hall i) 10y L iaw il U ol
Matrix & piell o Jolornd) JSCa) gy SULU g3l g ladb

G-1)
Lasde (FOWS) O s |SKin dd o oo JSKo0 e 31AeS o 5 4 8L 3 il
i g0 douone 318l M, N Eo> N Lasus (columns)y suesly m
BjiAbuanll i liSay B 5 A (oSO 3L ahnald 1o




1 2 4 1 % N
A= B -
0 3 1 0 2
2 x2 2x3

.ns-l.o-;'}”J-\.ijdj.ﬁ..ﬂ\:&jwﬁwﬁaﬁé\&‘ﬂ\c&ﬁ}bﬂ‘hwwbw

Order of a matrix i giall iy [3 - 3]

m ><n;;.(.gLgusw‘ﬂ\:u@j;ﬂjd}id\:m&wa.;)aéw‘}ﬁ
N ddestlsde , MO iallsie Eom

40 31 45 N
A = 2)(3\-@-‘2-,5)
30 41 36
B-[1 3 6 1x3 s,
2 3 1)
5 4 6
2
C—[ } 2x1 D=[7] 1x1 J-l7 2 1] 43
/3
'8 3 o0

(Elements ) & siall Lolay o458 sdall 35 g ol slasy!

e
1 2 1
A= |16 4 5 3x3 \gy
15 8 9

a,,= 2 SWispally ¥ caall Sl il gay €@, o Lo




uw\:j@\)‘;‘aw\M\@:F}\M\wamwiﬁ

a23=5
ol i 10

i=l,2,3,...m g:.?A:[aij]BJ}..d\q LL’:SJ\US.C)
j-1,2,3,...n

b pan (8 9l (3 = 2) i S
L0l 51 g 131 Jadb g 13) s slucce Logsl b sm o) JUiy
(i 1 s Lagd OLd gl — 1
LA I phall polie e La i g glud S Y1 A ghall olis — 2

1 1 )
0.1 Y s -0.5 pLER
2 10
A= 2 x2 B = 2x2
[4 0.75} " [4 i} "
4
ZXZZ.;JJ\U.JJLQ.@JA,B;;@M\lb\ 1 bﬁ’b
b, ,-a, - -4 b,-a,=-05-- ) :2
B i siall bo b syl Adbsiall b o |S 4l
B=A ..
|: 6 _l_ 6 sin%
_ ) _
A- 1 B- 1
— 0.25 CoS —
J2 4 4
¢ oLy gl
NSy 2 X245 0 juii \d A, B b siall O xS0
1 . X
a11=b11 =61 a12=b12= ) = s
b, —a_ - = = cos — a_=b —025—-1-
21_21_ﬁ - 4 22 22 O° _4

A=BJ\.5.U&\.QJLM A, BOL’QM\




2 Jls
?ghuygo@)wg@pd‘o\y

2 3 1 3
a) A=| 4 -2 B-| 4 -2
08 5 4 10
- 5 2

b) A =

5 3} , B-[7 4 1]

J!
2. A i siall 5 ¥ s peadl J¥ ol b painll T 2
12 B adsiall IV spendl IV Cinddl (G painll
A #+Belld a, + b «lg
2 x 2 @AMM\&;)'.' -b
I x 3 » Bidgiallis

Bibgiall +# Albinall .
3 Js
@uu‘_}s@ X,y € Rwy,xrgk
_3 7_ _ _3 2x-1
1y
y+8 1 12 1
2x 5] 1 5
(2) =
| 5y-1 | | 4x 2
x+1 4|  |y-2 -4
3) -
0 3x 0 y-1




B
-

by o ghenze b il 3 pblall polaall L g ghmin b gl

o 2X-1-7 is vy + 8- 12
2x -7 + 1 y-12 - 8
2x - 8§ y -4
X-4
2y ooyt pabpieall 3 bLall bl L sy glonza e gl
CedX=1
X
2

5vy-1=4x o&llis
1 ]
S5y -1+ 4. — = 5y=-142 = 55y-3 = y—
¥ ,%1’ 2 ¥ 4 ?5
(3) Ol gloza Olabgdall””
 X+1=y-2
X-Y=-3 . 1
X-y= -3
+3xX+y=+1 _—

A 3x =y-1

2X = -2

X lydatall B o




Sl giall gl gl [3 - 4]

Quﬁ*‘“ﬂﬁ"ﬁf-ﬂhﬂ
a5 gloms ML 2 gl 3ue g 0350 M phas 20 SQuare Matrix da L & il - |

Sk m i omxom Sl @il A5 885y M- 0l N Edest)

3 0 4
""-"'-':‘5'3;-"-"-‘5_.[5 1] 2x2 iy pldgizaB- | 5 2 1| 3x3
§ 9 11

s = 1 gl Jadhuoly s e 0K 1 s 2y - Row Matrix ceal i yias - 2

B-[-457 2] 14 A -[32] 122
N=1: gl bih sy spes 00K bpias 2y Column Matrix : poall i gia. - 3
| b I
1 . 1]
A - 8 31 4 2 %1
4

ke okl &y gl L8 olie moer M gdons a5 ZerTo Maltrix iy 220188 iall - 4

0o 0 0
A - 243 B

0 0 C-[ﬂﬂl}]l.ﬁi
0 0 0 |i :|1Ff2

o o

Fadll olie s | ho ba olis avas Ay pw dbphas ¢ Uniit Matrixdus Jiidias - 5
l.rj_}l__i‘_!’__i‘r!-l
[ A0 Ay 5 Ay geeeans #A#__‘.JJ1J.|=£JIJ.,=-I|_-:.]

1 0 0 1 0 {;_[1] 1el s
B = 2x2
A-lo 1 ol 3.3 0 1
0 0 1




Addition of Matrix

Tode M) 29 SN Al Ol )Ll 2158 il o she OB SO Ll ¢ Y1 Jall Loy
P SIS Slas Yl B egilr )3 oS 5 LIS Al y oy Al

iy el iH\a5 il iode Az

8 J NI Il 6 J N1 Il 7 J N Il

9 Sl Il 7 Sl Il 9 S Il

7 I LIl 9 I LIl 8 I LIl

P SIS byl aad Syl e e a5 Sl 56 S OISl e gl 86 jal

21 8+6 +7 8 6 7
25 = |19+7+9 =191+ | 7+1]9
24 7+9+8 7 9 8

por 3 Lois WA ¢ U pingy 25 gay Syl ol e o Sl LI O S
1 yiall bobas o IV A pall B paie S aad o545 I i Logd 0555 O sy (b pias
ERIB

(3-3) s
M X N3 i o) gbgias B =[bij |, A =[ aij| <o
A + B=[ aij + bij] oL

f |E4 Jls

:Gguéu-\z




S

1- [3 -1 . 8 3+1 -1+8 4 7]
5 4 2 2] 542 4+ 2y |7 2

» rL L 7 3 1.7 1. 3 8 4 .8 5
[3 2] 3 2]_[3 3 2 2]_[3 2]_[3 ]
05 03J4°Losa 001J Los5+04 03+0011L09 0311 0.9 031
3 [\Iz 3 ] [ 22 -1 ] [ 32 —4]
+ =
8 3 5 43 13 543

!!?53\.@
[3 X]+[ 4 2]_[7 6] Ol Cade 13
5 Y 1 3] L4 2

X,YE R ¢ X, g i

J.!-\
3+4 X+2] [7 6]
[5—1 y +3 4 2
X+2=6 Mds y+3=2
X=6-2 &lis, y=2-3




UL EY
-3 5 1 -2 0 8
P L e
2 14 4 7 , 4 3
1-A+B 2- A+C 3-B+C oo JS A
S
-3 5 1 -2 -3+1 5+(2 -2 3
1- A+B = ]+ = ’ TEE
2 -1 4 7 2+4 -1+7 6 6
-3 5 0 8 -3+0 5+8 -3 13
RS I [ el E P
2 -1 4 3 2+4 -1+3 6 2

ot ddon) Ll @izl 23 [3 - 6]

ABbgiod gt by o — A= [-afj | 0B A =[] aall s
o peod Aok Ty A b giall i s — A, OB Hbghas A, COlS 13 Sae

0O O
A+(-Ay=(-A)y+A- [0 O]

S 2 b il il O JUWS & e b}kmﬁgy}m&»@réb ol 13 Wl !
ides B sl Baiall §hall Baiall owdy ot idoa) Ll 2 @il
. (Neutral Matrix ) a3




i) O phaal) medl il s e
_ -2 5 1
1 A:[o.s 2] 2)B=[ 1]
\3 1

3 -4 —
2
-0.8 2 AN |
S
NERES
~ABiall a et il L dU A giall bl
A [0.8 -2
IR RN
A A [—0.8+0.8 2+(—2)] [0 0] wv
T )z\l?+(—\]_3) ~1+1d4 Lo 0
2 5 1 ] el ol 2 5 1 Jawsaallts /2
_B= 1 N B= 1
-3 4 - — 3 -4 —
2 2
-2+2 — 1+ (-1 ;
B+(—B)=[ * S+ (=9) 1+( 1) :| Y
3+-3) -4 +4 — (- =)
2 2
0 0 0
~L o 0 0]
0 0 0 s
-B+B =
0 0 0
o[ ]
o) ) AU ol i ghall B e (S50 i 1 giaan oY o) o) sloml e — 1

A-B=A+(-B)obisJl i lagd Olbsizs A, B cols131-2




PO KN A i W B a3 S I KT A e L) g e i
21 3 3 2 4 i =3 9
[4 2 5} o [5 6 -?] 2 [9 1 -z} iy
Legl Ol aes A, B ol 13 (Commutative ) JIuN sl aseei b gi o apr G loe - 2
o A+B=B+A sumxn ) &
ﬁ+E—[aij ]+[hq ]~ [ﬂii + by ]aij , by € R
S A+B=B+A = [ by +ay |- [hu]*[ﬂ”]l,i,ii-ﬁalﬂ'ﬂlwhﬂljiq::*ﬁj

Hh".;_,a
i A - 4 7 -
O A I =
1 0], 5 8
FiosE 3+ (-4 Zv?:|_[—1 9:| B
L 1+5 0+8 6 8
5 _[--4.3 ?|2:|_[-1 9] LS
5 +1 8:0 6 8

A+B-B+A !
Sl pias A, B, C ool 131 ( Associative ) aemddl Lsbiy poedd DU jical) par dohes - 3

rolmxn 0 iy
(A+By+C - A+ (B+C,




_[-4 314[4 1} _[_4”-4;. l}-l] _[-3 1]
g 81 L3 8 8+¢-3, 848 5 16

A-(BIE;-[_4 2] I|iﬂ+,;—4]. —2+lj|
5 1 3 +¢-3 7+8

[4 2H4 1]_[4:.[4;, 24 1;.]_[3 1}

5 1JLo 15 540 1+15)J L5 16
i A+By+C=-A+;B1+CH ..:iltl._,.a.h.-—:i...
:h}dlﬁﬁﬁdﬁgﬁjylwﬁiﬂ&1hﬁdﬂaﬁj 4

Comy MM A5 by dodbpios doer g MxNAS ) sdigdns A S

A+ MmN Al dell « mxn & kel el - A~ A

sl s
0 0] Ji 4
Blea | 0 0 Maall ol st A~ 6 2
0 0 5 1
J5 4 0 0 ~N5:0 4+0 5 4
6 2|+|0 ol =| 6+0 2:0|=|6 -2
5 I 0 0 5¢0 1+0 5 1
s
0 0 -J5 4 -J5 4
0 0| + 6 23 || == 6 =3
0 0 A 1 5 1

. ¢ Additive Inverse ) i3 2 2.l ol il sy - 5

il e T S ) it ot — A gz e XA B ) e B gz A 1S 130
]II}:IILJJJ1J..-1._|ILHJF_=.-D, A+-Ay =(-A ;|.+.£’L=ﬂ c__m-ﬁij_.,.i_n.ﬁ.ﬂHH




JEb lda LI g e et
o2 b S Sl U oty £ ¢ lus I Slat JAE Ll e g Ll A1 ) Lo

:gi"hf
sk 2.0 B W s T
2.5 3.5 5 S
2 3 4.5 JLEW
3 4 6 Gl
LS il e bamd 15 suall jlantl sda oy O = il L Sl 1 jlael b 8131
bt = by~ oo
3.75 5.25 7.5 A
3 4.5 6.75 i
4.5 6 9 el el

aelads Je L=y 1.5 saall 1..11.H1gj:.1.§‘_|.5'-.,4_,..bdl~5'i

(3-4)
k=ER ;mun uﬂly.uﬁu.&%aﬁ];&wm

k.A-[k.ay] op

— 4

3 '
-2 g4 3 % -2y 3 %7 -6 21
£ W w 4 1 12
3 3




110k

A:["’\E 5] , L=-2.K=\2 o1 131
1 N2
T
1/ K. A 2/L . A 3/ KL. A
J
1/K,A=\]7[3\'7 5] =[\|Tx3\]7\17x s]z[s 5\17]
1 J2 N2 x 1 J2 2] N2 2
2/L,A=_2[3\17 5]=[2x3\17 —2x5]=[—6\|7 —10]
1 J2 2 x1 2 xN2. 2 22
3/KL.A=\]TX(-2)[3\|2_ z[—z\jz_xs\]T 2J2 x5 ]z[—lz —10\]7]
12 [2\2x1 2d2xN2] [2d2 -4




Z\.é}.é—m‘;é:.ugf'pwua\}\um[3—8—l]

K,L € R i) iy mbsias A, B S
K[A+B] = KA +KB
KXKLyA-K@LA,
K+LyA=-KA+LA
KA=KB K#+0 ot A=B

KA= Lioidgias 0B K=0 5 A & bviias

12 s
Ol Coods 13V A 3 giall

e




1, [3x+y 0.2 ] 8 L
32 X-y ) [3\'7 g ]
2y [sinx 3 ] [ 0.5 31 ]
-2 COS X L -2 ﬁ
3) x? 6 -9 6
ey ol
:gl.g\.né\.}.\z:zu»
1, [3 1 0] X [—2 4 6]
5 —21 : 11 2 3
2)4[5 Z]+3[2 1]
2 1 o 3.
3 |35 -7 ~N'5 3
N2 N3 | 4] N2 33
2 5 3 -2
4, 3 1 -0.4
-1 | +2(-2 +1 3
1.6 0.9 2
:@Quﬁgxﬁjj@\.&zﬁw
L L, +[5 —2]2[8 7]
4 14 L5 3
2y 3 4 -1 2 7 5 0 0 0
x- |5 2 -3|+/6 8 2/-10 0 0
6 -1 7 4 3 2 0 0 0
cbyialia-A=[1 2 5], B=[-4 3 2], C=[0 7 2]casw4,
oo
1y 2A+3B+C 2y A-B+5C
3y 3A+B+C 4y -A+2B-C




Determinants and their properties Lisl s oius (3 -9

g M3 ghoall o ey dido-sue g8 The Determinant of A Matrix & jsll suss

i.ﬂ-g_,l-'l'
: : a bl a b
Oy A W oyl piall 3dms oy oh A = A piall oS
¢ d ¢ d
a b
11.' - — i a
¢ d ad - bc i 342
I..-'Ij‘l__l'..:;-l
PPk U S A e
1
1, | 4 1‘ 1}‘\[? ‘ % 3‘ 4}‘3 5‘
2 3 7z 1 % 6 10
"I_sl'-l
b4 32
- A5 3-1xi-23=12+2 =14
2 3
2, N2 =
= N2 232 -3y x 2 =6+6=-12
2 3d2 B
3 F.3
} 4 ‘ L .3 3H1,i_3_3‘14___11
1 - 4 g 8 8 8
4, 13
‘ - 3x10 -5x6-30-30=0
6 10
[ ]

(Singular Matrixy 83 4! i iall i il omcd | phes (6 gl L &b iz 3udoes G157 131




1) ‘2h+3 —1‘ 1
2 h
2h+3yxh-(-1)x2=1
2h*+3h+2=1
2h*+3h+2-1=0
2h*+3h+1=0
2h+1ych+1y=0
S2h+1=0 or
2h=-1
h--L
2

2, (3h -2

-9
N

3h?+6=9

3h?’=9-6

h2

h2

. h

4 Tl

h+1-=0

h

fEEI4JUu
h € Rsbugs shicias

J&!




Simultaneous Equations sl oMl 3-10

:e.p-;ﬁJ,i;'.ini ..r‘ﬂ"i-’-'rﬂ".;r*;dﬂ-'-'_\’.tri;”*-'-&' rth"huJ

a,x+by-=c
XDy =€ & e b booe g dkdelsl
at1+bly= c, th,
ax+by-=nc b
l_|_=|.s..i
ab,x+ bb,y=cb,
_'Falhtx + hlhﬂ' = 1;:3]:-. =l
alhzx - azhlx = €, I:n2 ~ ».':tl:vf1
X [illlzlE s th'] =-i:|lﬂ1 - €, I}I
X =c, hz - clhl ! atlr.l1 =y I:lI
a, h:u - H'zh|= % I]| ‘= ﬂdﬁ
a, hz
d—‘js.j.;zd.'-“l-ll'l# I,}f@d,,iﬂ.lﬁ'ﬂuluﬂaﬂ.mamuﬁd
c.hz—czh'= o h" = AXx
< hz
A el B Xl Sl 81 2 el ARl Stalal D s sine Lk 5
< hl
Ax ey l]n1 el
X = =
ﬂ' H'I hl
4, h;

il et Ty




a c - Ay =
L 5

OO 4§

“T_E ( ool o Ay ey A Jall add e sy

o Al Ld 35l 50 Sy (e e lall O 80 O o 0l ks LB Bt

o (bl 2ty o asll e U1 sty ST Ll Aty NI 2R G XY

ARy e L

S5x-2y-11=0, 2x + 3y=12

:*J._-Lafﬁ'lﬂjl;t;l:hlh,_i_,é

ax-2y=11
2x + 3y=12
A
a, l::n|I 5 -2
A = = =3%x3 - ¢-2yx2 =15+4=19
a, h:: 2 3
C, I:-I 11 -2
AXS = = 11 ¥ 3 - -2y x 12 =33+24=57
<, h2 1z 3
A 5 11
Ay= = = 5% 12 - 11 = 2 =60-22=38
a, ¢, z 12
x- AX _ 57 _3




D ol S Ay oy eV sl - 344 IX Y red

3x + 5y=-1
X+2y=0
Do o el dladl OF ol
c, b -1
Ax |c, b 0 2 -1x2-5x0 -2-0 -2
X = - = - - -2
A a, b 3 5 3x2- 5x1 65 1
a, b, 1
a c 3 -1
Ay a, ¢ 1 0 3x0-¢-1Hyxl 0+1
y = = = = = =1
A a, b 3 5 1 1
a, b,
Tx=-2,y=1
L el S Ay LT eV el
5x-2y-3=-0 , y-3=x
rdalall 5 5
5x-2y=3
-X+y=3
c, b 3 -2
A X c, b, 3 1‘ 3+6 9
X = = - = = =3
A a, b 5 —2‘ 5-2 3
a, b, -1 1
a ‘5 3‘
y - Ay a6l -1 3 B 15-(-3) B 18 6
A a, b 5 -2 3 3
a2 b2




! !EISJL&

ol S Ayt LT plslall o
2x +5y=12 , 4x+3y=10

R Mﬁ%ﬁéb&‘&\bw J.;"

C, b1 12 5
A X (N b2 10 3 12x3 -5x10 36-50 -14 ;
X = = = = = = =
A a bl 2 5 2x3-5x%x4 6-20 -14
a, b2 4 3
a ¢ 2 12
Ay a, ¢, 4 10 2x10-12v 4 20-48 -28 5
y: = = = = = =
A -14 -14 -14 -14 -14




Ix3 i M0 doll Clsums [3-117

D a5 3% 3 g L1 8yl s oyl Lzl S5

a b1 C,
a, b2 C,
a, b3 C,
(e
a, b ¢ b, ¢ a, ¢ a, b,
a, b2 C,| = a - b1 + €
a3 b3 C3 b3 c3 a3 c3 a3 b3
19
-2 5 4 daed A
3 2
-3 0
gex
2 > 1 2 3 2 301
3 2 = (-2 -5 + 4
3 3 0 4 0 4 -3

271x0-2%x¢-3)1-5x13x0-2x417+4x[3x¢-3)-1x4]

2[0+61-5710-81+41-9-4]

-12+40-52--24




P LSy IX3 8 siall sdowe Sy (6 2T Ay b dr o

gw\jdﬂ\waw‘&,w}ﬁ/l

1 1 1 1 1
a2 b2 c2 a2 b2
a3 b3 c3 a3 b3

S Wl HUaBY) 0 e Clidey O gy g el e ) HUBY S
a b,c,b ca,cab, P (31 M i 1B polie O fol a2

:1\ ?>< cc al/ bl
2/ 2 2 2 2
a3 b3>< c3 a3\ b3

SO p peme Jas gl H w4 /3
H =alb2c3+blc2a3+cla2b3
P Wy O LSl ki ol O po ol ud 4
c,ba ,a ¢ b,,b a c
SO 6 goma Jisy H w2 /5
H =clb2a3+alc2b3+bla2c3

2 z
: i)'&'.’"ﬁ
a, bl <
a, b, ¢ | = H -H,
a, b3 G
il ddy I plldt JU foe
-2 5 -2 5
3 3




H =[(-2x1x0)+ (5x2x4)+4x3x-3))]

=0+40-36 =4
H =[(4x1x4 )+ ( (2)x2x3))+(5x3x0y]
=16+12+0=28
-2 5
3 2= H -H =4-28=--24
-3 0
il [
i igy bl e 3x3ﬁ,¢4\>ww;@\gmdﬁ
! !?20J\.‘u
Do A
3 -2 4
-8
-5 2 8
J&!
3. 2. .4 .3 2
6 4 s el
54 24T gq N5 2

H =[(3x4x8)+ ( (-2)Xx(8)x(5))+(4x6x2)]
=96 - 80 + 48 =64

H) = 4x4x5)) + (3x(8)x2)+((2)x6x8)]
= -80 -48 -96 = -224




8| - H -H, - 64-(-224),-288

-5 2 8
21 s
o ur
1 2 3
-2 -3
3 2 5
&

a H o= 1x(3) x5) + (2x0x3) + (3x(-2)x2)
— 1540-12= -27
H =(3x3)x3)+(Ix0x2)+(2x(-2)x53)
= 27+ 0 -20 =-47

1 2 3
-2 -3 0 |= Hl—H2=(—27)—(—47)=—27+47=20
3 2 5




j"ﬂ' Ao I s Lol N alas B L ‘_‘r_’l sl alasez |5 - 12
o bt 2 L - 1

Pl SAE b ety Dl s D

- -

S o kS gz U unj..aﬁ@J{f1;}a1=mtza¢‘rh_,_,gf;¢;1;mkm_. Lealas
B e L e L I b p LR = B

a,x+ hly+c|z~hl

a,x+ hﬂw czzahz

a,x+ h3y+c31~h3

o5 et palalall o b e a8 D) By Rade Selas SNl o ey oS
X5 ¥ 52 pod Slon 1N ot 581 e |y
e I VIS S B AL FITERL PravEN S

l.j] hl cl
h, b, ¢
A x h, b,
X - -
A a, b ¢
2z hl cl
a, b,

X S%hlan 8 gk o oy o831 Bl B gstal) Sl [ oy A\ Sos lin 2 A
Y hlas 3 pat o Yobt et 01 D Ryl AL g A ks gl & AY




oo N 81 2l 5 sl Sl oy A B g 5 ) B gl sbos » AZ

Z SYolas 5 s
a1 bl l11
a2 b2 h2
- Az i a, b, h,
A a, b ¢
a2 b2 CZ
a3 b3 C3

oS [ ]

‘:g}.'.’; gd\ 3941y oYl JJ,.H\ gé dsdall Culall Coon CLlall 39l o 5 o -1
- M SMalall Ay el iy 3 ey ) LI BZ,Y X

R o L o YLl 01 Y slas U 5T LT pdslan o b pdo = A dad oIS 13 -2

P Sk LS B Olsasl Ay oy y SO SNl

1) x+4y+3z =1
2x + 5y +4z =4

X-3y-2z =5
h, b 1 4 3] 1 4
h, b 4 57 4] 4 5
A x h, b, o« 5 37205 3
X = = =
A a b ¢

' b 1 4. 3|1

a, b, ¢ A R A
2 5 4 2l 5

a, b, ¢ PR RN




[-10+80-3671 - 75+(—-12)y-3271 34-31 3

X= = == 3
[-10+16-181-115-12-16 ] -12+13 1
a, h ¢ 1 1_3] 1 1
a, h, 2 47 2] 274
Ay a, h 1© 5 2f 1 5
y = = —
A a, b ¢ 1 4 3 4
a, b, ¢ 2 5 4| 2 5
a, b, ¢ 1 -3 2| 1 -3

[-8+4+3071 -1 12+20-4] 26-28 -2

y- - - =22
-10+16-18 1-115-12-1671 -12 +13 1
a b1 h1 4 1 ) 1
a, b, h 2 5l Ay 2
Az a, b3 h3 i 5‘(EA 1
7 = = =
A a b1 C, A
a2 b2 CZ
a3 b3 C3
[25+16-6 1 - [ 5-12+40 ] 35-33
7 = = = 2

1 1




2) y-2x+3-z2 , 3x-4=-2y-22z ,X+y+2=9

P SV 5 S SNl 5
2Xx+y -z =-3 )
3x -2y + 22 = 4

X+ Yy + z2=9
G A agd 4E Y
-2 1 -1 -2 1

~ ~ P P

\\ ,/\/\\ /\’ /’
~
A - |3 =27 2703 2
K’ N7 \\ S
& X\ V' N

1 1 1 1 1

A=-14+2+ 3 1-12+¢4)+31=-3-1=2

h, b ¢ 3 1. -1] 3 1
h, b 4 327 4 2
Ax h, b, 9 117 9 "1
. X = = =
A 2 2
[6 +18 + (—4)]1 - [ 18+ (-6) + 4] 20-16 4
X - - - -2
2 2 2
a hl < B
a2 h2 CZ
AY a3 h3 C3
y = — —
A 2 2

[-8+(6)+(27y1-[ (4 +36y+(9)y1 -41+49 8
y= = = =4
2 2 2




a, b, h -2
a2 b2 hZ 3 k/
Az a, b3 h3 1
7 = = =
A a b1 C, 2
a2 b2 C2
a3 b3 C3

(36 +4+(-9y]-[ 6+(-8,+27] 31-25 6
Z = —
2 2 2

. x=2 ,y=4,12=-3

3y 2x-4y+52-5 , x+3y-22+10-0 , -3x-2y-4z+6-0

:S;lgusjiﬁjia’ﬁ:w‘gf

2x - 4y +52 =5
X+ 3y -2z --10
-3x - 2y - 42 - -6

AL
a, b C, 2 \—4 5 2 -4
A =la, b ¢, | = |1 3l =27 1 3
Vs £ A A
a b C -3 -2 - -3 -2

A =0 -24+24y+-10y)1-1-45+8+161=[-5871 - -211=-37
:S?Jg\.on z Y}XUAS’\SM@J




-10 3 2.0 3
& K\/ VAR T
AX 6 27 4| -6 -2
X = =
A -37
[ -60+(-48y+100 ] - [-90+20+(-160y] [-81-[-230] 222
X = = - —-6
37 -37 -37
2 5 5|2 5
1 210 2] ¥°10
K RN A N
Ay |-3 -6 -4|-3 -6  [80+30+(-30)]-[150+24+(-20)]
y = = —
A -37 -37
80 - 154 74
y = =2
37 37
2.4.5[2 4
1 3100 103
Az |3 24% "3 22 [36+(-120)+(-10y] - [-45+40+24]
7 = = =
A -37 -37
-166-19  -185
7 = = =5
37 37

“X=-6 ,y=2, z=5




[3-2 ] ke

:ii}uﬁﬁdjmp@g!;ﬁjgshu_ﬁuh: 1«

L cosx sinx 2, % EI 3, 22 = F
sin X -Cosx 5 3 g3 Ja2
2
4 3 1 5 1 2
= |5 -3‘ 5,[-2 3 6,| 4 6
3 1 1 -1 0 1
PP LS XS ey S el 22
1 3x 3‘= T X X . x 2 -1
9 4x 1 X5 1 0 6|=3
> -1 8

ol S g L S 8 a¥l bl b 03

1, 5x+3 =4y , 3x+ y=5
2y 2x-3 =3y, x-1 =2
3, 4y +2x=0 , 3x+5y=-1
4, X+ 3=6 , x: y-=1

:h,_.-‘l.!LEl.s'l-,,.iah.L#ii.i._._,.h.!_, Xy ¥ Z g alowyl Sl ol |04
ly3x+y-2=2 , 2x+3¥y+2=-11, x-y+3z2-8
2,4y +2=0 y 2X+Z2=-8 y X+ 6y= 2z +4
3, x+3y=2z-2 , 4x+2y=2-3 , 2x-y+2z=0

4y Ix+y-2z=-1 , 5x+2y+z=8 , x-3y-4z=-5




2 B
CHAPTER 4

Statistics el

iedis[4-1]

sLam1y : Oluedy O¥Lms sl o) 5 ¢ Lo s 5 Lol 5 SUL) mar e a5 sLaaY1 oS
S Ll 5 QULdl iy gy s ) (Ve bzl 5 DUL) Cot 3 g (51 (e )
g OV 3 ) Ol bl J1J oo

..... W o 5 ol 5 A3l g sl Ayl JSLEL o 38 Jo B Jlad g egs 593 sl
dndodi vgd g alyd Lol Cor gy gl ia At

o0 &g Loy Bty 301 AU S el o L 01 (331 3 1800 & 5oL puks A
525 Ol W aaely B 045l g 5y gl g0 Slel 8 ULy | pmer sladdl) O g ol OF LaS Lgas
AL 8 0 S g (3B O Al

Sl y O slael J 3 Lol 5 UL oy coald s 1S J gl sla g 1 8yliaeld OIS

b 5 gl Aol ey 1 g Bl el g 2015 Ol g 1 8 plaras o pds i) 3L




Measures of Disperssion Cadd| mldn [4-2]

(dox o)

) a0 AL daioes 0555 Ly A gaedl 0da S1del 81y Lyl Unw g 31N o i yames (ST
1315 . Jotdo gt e O bl Lglou g oo 0 A0 Aramse 31l ada COIS” 136 e ukacs
S Lgia OB bl gl 5 e Sdanas slusl ol ol

(Standard Deviation) ,Lall &1 >Vly « (Range)esdl coidl jumlds )
Syl O o) o ydaw 9+ bl g Jaw 2l OB ol

Standard Deviation Syl O i1 [4-2-17

‘;g\.w.;-\L@j&,@\@&\é\fé\&wbﬂwﬂ\)&\ﬁb‘g)w\d\ﬁ‘ﬁ\Jﬁ
- (S) 75U &slall Ol oW s e y (Arithmetic Mean)

&ybeadl OB ol Ol
o) M (X ol Lo I 7 s (1
(XX ) L 5 o8 o |5 O o) - e (2
(X-X)? Sl 2l a5 (3
T (XX DUl a0 ¢ pees 7 i (4
#_;)2 o=l sue e £l s (5
PSSy pas il B VI LU Gl a1 1 050 (6

5= ‘/ZTXZ ~(X)? JTS=\/ 2 ();_;)2

o) S5 sy W B (7




bl S e f ol s

o
|
i_ Exf - 1|35|?49 - 25 ,.,5 JA'
X XX (X Xy
1 -4 16
3 -2 4
5 0 0
7 2 4
9 4 16
25 40




2.

iadlh 12- 22- 32- 42- 22— 62-72
oy 3 5 8 4 2 1
JJ-I
_ — — X
fe x-X)? (XX X-X fx el
isdll ;5 . f
1200 400 -20 51 17 3 12-
500 100 -10 135 27 5 22-
0 0 0 296 37 8 32-
400 100 10 188 47 4 42-
800 400 20 114 57 2 52-
900 900 30 67 67 1 62-72
3800 851 23

5. Xfx;, 851 _37
vf, 23

i

3% X' [3800
5__,\/ A = -4/165.2 - 12.8

3f




(4-1, ke
5.8.9.11:.12 u&‘ﬁuwu‘hﬁ‘#fli

E.,-!L—J-| 5:.-)” L \"J'L:Jl ._]_j-l.t!-'l l_,..ul_,.u

sl 8 9 11 12

ekt sae 3 5 4 2

31.2:.1:‘1‘-‘.5 Fi.U,.g;_:.'.,ni‘l J'J—"‘H‘ﬂ u:_u.‘l-'ill'.:}_,u

.,,-,JH' Jj.l.f—l e dd -"ih,u

azall 20- | 24- 28- 32~ 36- 40- 44-48

oSt 4 7 5 8 6 12 8

o yleall Jllﬁi'ﬂlj g.:lv.—i-ﬁ b gt g




correlation LN [4-3)

dadall

T ] SIS 5 UL e 455 sy e b Al LNy 381 ) L o] )
ok O ) gy B35 M Rl ) il oo Uy 215,50 Jand ) i) g
g“.g_h.l UL sl S gl e B Ay ip_-pi-'-'-l'upl"l'n‘l.-hﬂ“ GUH‘J& ! #Lﬂ'ﬂhjéiﬂh

iJ...-I_,E.-Igjﬁljlm_,.,,i:.-LIJ:EME_,.,&IJH_PJgij.ﬂ.iiﬂbpgjh_rﬂcﬂﬁ

[inear correlation

Rprs Blad iy Lginay s 0,50 S ] ks 3m g Ul Oy bl L3 Y1 ks O
gl e Lad o ball . (Kgmy aalef'y (0my as 201 J g po 01 JUE) o e
Ll gl ol e a8y omn o e e LA L g WAL 5 kel (g )y BIST
cel gl
Jasly Mg j st B OLadi g 53l) sl LN iy O sy Cpdes AN o i) OUST 13}
Wity O o oy s J oo B33 Sl o e (83 0 ) o o BLINI OV Uiy y (21 b Ol
OIS 131 Ll sl aay e it B oliinl ae pd gy il Les b plisily iy ol
AU Asly gl olat S esp Leaar! B Olali g 5ol oS as ol O ey s AN oy iall
R ks con Bk | s 8305 JUM ot A ( onSs ) s Ly 51 01 Uy i
55 Ol ad g 3yl Sy B pelied] Oy Al Gl e Al 8 el I s O ad
Losdrt 3 ] OIS 131 ¢ perfect y s o prcs o BLSNI 0L JUED 348 501 e Cdlall Bal )
ol gl B -y g il By el yd o B 1L S e Sy Y1 2 il il
Al bLay s




9 .
Al gl g dy o2l 8yl B ys o Al ey F = — C+32
5
Ll N Jelas IN e LN Ol ==

correlation coefficient Ll Jolas [4-4]

Aomd By 2rs g S 5l e o a5 ) BB e gl s il BLIYI Jslae g

BBy a3 ) O i) LB Ol g e iU A i

Ll sl bLSYI feles [4-4-1]

simple correlartion coefficient

L o pee o BB L) el g1 iy 5Ly o) o) BLS Y1 Dy

O g o) .b\.,ﬁ)Y\ Juabu [4-4-2]

irbans p pie o B! Ol b a1 L3 W1 elas o0 & g s BLS )Y Jalas sy
S 0 gazy +il Lyl SUlaal B ale Olrys o O ghamy cpddl Ldlall JUI o ey
S 3 my DLl I 83k Akl fad u BBy . Ayl ULl b ALe Oy
ML O 13U ¢ (1) LUVl Julad 1o g sy codadl Jomamadl g BB815 . OIS J
() (X Al e (XpY ¢ Xp ¥y - (X V) o= 2155

1 _ _
= XXX (% V)




ﬂ-"_’-ﬂ_:ﬂ L;JH“LIL&!([}\:—_"'

X 80l o Sl = X

Y 5l gl b - Y

X 8 Al g jlall B ou) = 8,

Y dalel gl Bt =5,
e B Lelas DL
VX alkl Jliln Jias (1

Lot 15T (5ol B il s ¢ 2

XY, 3 BX, XY, =X i Al o € 05 Loty ¢ gaoms (3

_,;;__-i__.q.l1._;.1.r1|_;7hir..i,.;,q

Izrz-1¢1

plsa b BN T - 41 050 e (2

B Se BLINIT = -1 050 Le (3
bl slaast £ 000455 Lce o4

b o 68 2 0.T5 5 L5 o 1 250 Lkie (B
G 075 Je Lo Ssbie (6

Mq{ﬁﬁﬂua;ﬂhw I'J_,SJL-J.:.#-.[?




F!El._'l.&.a

PO o ¥ o X il o PLS YT il i

g L .;JJQ...;!L-J-l .’:l_.-‘,]-l %
¥x, 6+5+4+3+2 20

|
I

n 5 5 !
_ Yy 12410:8:6:4 40
Y=—L- 2 = -8
X Y XX | XX? | YY | oYY |lxTy oo
2 4 3 4 4 16 8
3 6 <] 1 2 2
4 8 0 0 0 0
5 10 1 4 2
6 12 2 4 16 8
20 | 40 10 40 20

Sy I Tt - 4 3.10-2
S/ I Fo = V3 40-4/8-242




1 s o
po T EEOTY)

5.8,
1
— 20 4
Jz‘ x IJ_I 4
O e

X Y x? Y? Xy
2 4 4 16 8
3 6 36 18
4 8 16 64 32
5 10 25 100 50
6 12 36 144 72
20 40 a 360 1580

1 _
Sx= ‘\/TEI? —(Xy* =J%x9ﬂ—lﬁ =-J_1

1 . 1
5'3.='J_|'|-ET;'1_(F}J =‘J? = 360 - 64 =JE_=1‘J1_

1 i s
)

r=
§.-S,

;Hlﬂl}—-l.rﬂ
RRNEEENG

4
=I=] g2 b BLs Y




? EEEJL‘;

PP ELARE PR | PR TSENS NES VTR RESA IS EIF T PR et SO [ -3 S LA |

- el gy all LS ot a J!LJJ'ﬂHLthA B

gl X 2 2 5 4 5 6 3 5 4
Ll ¥ 3 5 7 8 9 11 6 8 6
i kel
|-
= ¥X; 36
Xe —=—u=4
n 9
_ LY, 63
Yo b= =¥
n 9
X y , (X-X»? Y-F | TP | (X0
2 3 -2 4 4 16 8
2 5 2 4 -2 4 4
5 7 1 1 0 0 0
4 3 0 0 1 1 0
3 9 1 1 2 4 2
6 11 2 4 4 16 8
3 6 1 1 -1 1 1
3 8 1 1 1 1 1
4 6 0 0 -1 1 0
36 63 16 44 24




1

1 _ _
_ L XD <24 A — 0.905

_9
(5 8;) 1 14 4 [1a
= .

E

r

05 0.905 pa Lpos B ol s s dadedl o oo o g ol oS0 sl LS W1 A2 O amg Hn g

S PV (R SO KX [ S T - PRCTEY B i (Y O L g P R S 1

o BU i) e Byl a2 53 5 a8 iy el B e el ey g LY LS 0

JE o ey Y e ealall Ldlasty X dd e ool dlast ol (X, Yy el
R fob O s 130 M3 8 ol pada S s s i) OSN3 L B B0 o o8 800 g L)
LS Sl 131 Lal o el (o o B 2 g0y AUl 0l B ad g Ll Lpinmy s s gyl
L3I § ezl oS8 IS I o SIS 3 e Lags ol W1 0 g il 25" Bt s

sl LS By Lalas ek et o) AA) Ciaziy o g 1 L 0AST 131 L




(V) 2N Ll

?uu,s-‘i"

L

L Y

ol 530 ( A+ Bl Lalas

Y]

LL-J_J"QJ?_H.:‘




(=AY O o B3I Jolan [4-4-3]

spearmans coefficient of Rank correlation
o o3 s Lo s By S5 penst B ) gelazr ) Sl ol sy ) )
oo 348 sy) g Ml Er Ll aony OIS o5y ool el b S5 AU o b, Ol il o
Al 31,3 Ao o o2 5l Cpadall
U 2811y (By oo U 281 Ay 01 QUi i) Sl e Loy Rpl) 3181 sy S
oy A po aylis plexr ¥l LSl B IV A A (A sllel (S 10Ky (Cy e
e ke Baall 31 1 s o 5 K WS AW A A (C) i as A (B dasy Ay )
(X)) jo g by azdeldy LIl bLas suo g iyl gou oY1 0 S5 O olar ¥l i S| o8 )
Leag (X5 Yy o 83 1) a1 e O padl EmrlJ1 3151 130 S pinald (V)5 W) poinadd

emu\é(ﬁé)b\w

1 I O ) psi Ol e B, s i

L5k o) Laelas Yy X il S8 5 (1

el 0l e dacd S ol ) o 1 s (2

Ll 50 3lomal > ¢y gl 31 1) 0L B g i pa b ad 0 38T 81 il W 3 (3
Y 5 X bl WS 3y o $ Al Sl (4

il oo Gy Al g o Sl (5

63d? Ols proeeed BLI NI Jolas 0 38 3l (6

r=1-
n(n’*-1,

= e s SL3) Jalns

d=X 35— Y3y (il IS 3y im &,40)
2 5 .

d® = i) e G 0 o 0

n = ULl 213l sie




Jues

:ﬁ“&%k}\j;WY\sébgq%bQ‘ﬁwC'..J\S
)uc;bkgcd}bc%ﬂcbﬂcv QWY\;\.‘?)DJQ.W
L\r-\.?c)ucd-;,-’-@cd}-bc%-’ chw}‘ug\-y&\g)\;\r)bﬁw

Ay I Olosal 8 i g £z Olowaal b ) ok (s ) B3N ol e
jox
oo ) paaid o saelal (o3 5 oSy (S35l gaelal (o 5 3y Okl o T
el slaeYl

®. 6 @® @ @ O

}We‘&&gc%&cbpcdrﬁﬁc%&bix
jwc\-\z-hgc-wckw}ucdfybcw:Y

.@\:J\djv\-‘}'\&&.b}aﬁMSWY‘QUQ,MU@)NMMD},JH

Jedeedl X y ) <) d d
X y

1 o L s 4 3 1 1

2 L g o 3 4 -1 1

3 a2 J s 1 2 -1 1

5 o o 2 5 6 -1 1

6 2 I o 6 5 1 1

6




65d:

r=1-
ng¢n*-1,
L L A T
636-1y 35 oenamalidiple
Jus
Wal (Y 8 rpetd! mtlly (X)) lonall 3 Lt L W1 Jalna ol
x: 80,94,92,66,71,60
y:700,350,700,400,550,820
D @@ @ ® ® . g
X:60, 66, 71 , 80 , 92 , 94 ke lass gl 3
y:350, 400 , 550, 700,700, 820
45 45
2
el X y .- by d d*
X ¥y
1 80 700 4 4.5 0.5 0.25
2 94 350 6 1 5 25
3 92 700 5 4.5 0.5 0.25
4 66 400 2 0 0
5 71 550 3 0 0
6 60 820 1 -5 25
50.5
6xd:
£l ncn’-1,

6 » 50.5 50.5
XN | o T e DR i e BN ks
6036-1 35 T e




[4-2] e

P S g e Vs X PLIYI Jelas i /1

Y, X bu).m JAL\A.\? /2‘_,»

X 4 8 12
y 2 4 6
Vs X o bLayYI Jolas dr /3
3 4 5 6 7
6 8 10 12 14
2 5 7 6 9 8 10 | 4 5 11 9
1 3 5 4 6 7 9 3 4 9 8
Y X ot prtiodd Lol LS NI Jslrs i /5
1.5 1.3 2.5 3.3 4.2 1.2 3.8 2.6
3 2 4 6 8 1 7 5




O\.Aﬂ.,...o Ja\.,.?)\ JALM A:-‘;’\.ﬂ\ J).\é-\y /6u.c
x: 50,70,80,40,30,60,65,70,75,55

y : 45,60,65,30,20,55,60,60,65,50
5AsB dmlawsy (X) ppneall jlnd Bsual) BUS J2f JWI Jgadl B dlaal) UL /7
(Y) et

x: 307,79,71,192,122,404,55,82

y :13.5,20.1,14.8,19.6,19.5,17.4,26.1,21.1

LY BB i Lans g i1 LS o Olo pres B3| folas 3Lyl o gllal




Regression JeuNI [4-5]

R\RE ]
Sl I faal] oot e i S+ 5T oiie d 1 s o (e ikt ooy i
ot el LuSs Sy dms dind (X ) 5T 21y J1 2 W) e & jre 0o (Y ) (o054
a3 8 pae e (V) aladl gy il Sloaal B LIl Lghe faaomy ) Ol il O gl
(X) ol led B ymss o2 B (V) poidl oy Jod) (K5 5L ale 8y gy 5 (X o pold) OloniaY)
gyeil MisbbeMFTWMMJMwwWMU-\ mﬁ\)\.\.ﬁ.q ! ‘_}.";’9)
A
y=bx+a pind) Joseld Bolad) Walady i g dod-1 5 gl 25 A2y )
(:\,s'ﬁﬁj‘w}m)M\dl&&dﬁ(}’)éﬁhw\jwﬁl\(Y)w:\:qlﬁé\.d\o.\.h@.ﬁﬁ
Wsladl O] >Ye 2 LSy () 31 el L) HE (b)wuughjru (X) dod (55l
(Y ity ol penas SIS (by (@) ¢ (X B S e D padll Iz led
(Regressionline j jlul s o Ol oy Aslall GG a9
M5 m Joan g el B3| ey s B e pelels s dal g o) s gy S8
(D) ¢ (@) pd Jo Ol oy Wi W 5 I sled) o8 e D paddl Y e
éu\d}.’uﬂm‘}.’(b)wwﬁ

) nXx,y.—(Xx) Xy,

b
nxx; - (I xp’
AN . . A .
a=y-bx sdella ded 2fa do S WS (@) dend
LS (K85 X ol ool ) Jos ) (X Ji 5 Y il ool Ll o 1 (Y Ji Eor

s dn Ll dslall

XY, b X

n n




P L pgails SIS g o) Bl A e il R

12

11

10

13

13

12

11

14

11

13

15

14

12

X S ¥ jldeal Uslas sl

=
PIo e LR e PR 0 o o [y L L URCES (JUIE SURF S (T PO JpPXEER e
A Xy
X ¥y Xy X
12 11 132 144
11 14 154 121
5 11 35 25
10 13 130 100
13 15 195 169
13 14 182 169
12 12 144 144
76 90 992 872 LEE&




nExy-(Ex) Iy
nIxi - (X x;’

b=

799276~ 90 -
b _ 6944 -6840 104 _0.32

7.872 - (76, 61045776 328

a= EF! -b Exf
n n
a= 2 _p3zx I8
7 7
a-938
(X) & (F) ol Dslas
Y -bX+a

Y -0.32X +9.38

c;’:-.f“ﬂ‘ damyn Ol SN 3 AU Gl JIH) pa LaS (5 Shte (X)) Raod 0050 Ladis

A 3T
Y -0.32%x5+938-1098
¢ 55,1098 kil .

ol A2 A el (10 i sl ( Xy dad 0550 basae

Y-0.32x10+9.38-12.58

(10,12.58) kil ..
bl o Lode o) b gy LYy




154 oy .

101 .- ol

Ll (X g B B ) s g s Bk s () e kel S LR B UL

1K) e (V) Vsl
X 11 8 7 8 6 9 5 5 4
¥ 3 5 6 4 6 4 9 8 9 6

S
X y Xy
11 3 33 121
8 5 40 61
7 6 42 49
8 + 32 64
6 6 36 36
9 1 36 81
3 9 45 25
5 8 40 25
4 9 36 16
7 6 42 49
70 60 382 530
&




b DEXY (2% (Y

]].Ex? = {Ex[]l
p-10-382-70. 60 3820 4200 _ -38 _ .
10-530 - (70,° 5300 -4900 40 ’
0. 2N Ix;
n n
a-2 095 70
10 10

a-6+095.7 -6+ 6,65 -12.65

Yﬂr-bi&a
Y--095X+12.65

; H;ML&.(Y}HJLFM{};]rﬂ1;ﬁﬁiﬁmiﬂﬂulﬁ}fﬂj
X: 4 8 12
Y: 885 505 1.25

A
16 ¢+
14 +

12 7

10 -

8
6 +
4
2




[4-3 ]0.3)\.03

o J et ik o st BpaS e (6 gl Slamd S 305 3T ol iz 4 3 /1

Pl )
§
Medlies sl 10 3 9lal 7258|6810
X
;
eS| el als 23124357
y

(X)) sbedl £aS” o (V) J sl Syl Uslas o

g e 8 1 B b p Lgo s Dlylen 8 s B audl] 8,50 5o b Lghonw ) Slualsus OIS13) /2,
SIS Ll el B g ) gd A ol ) 1 O 2 Siay

Ol o sus
9 7 8 8 15| 4 5 9 6 12
X i gl I
Slday! sue
4 0 1 2 4 0 1 2 2 3
Y

(X) &gl 1 Ol o due Je (Y) Sl sue ol Usles o]

o iy Slrys (10 o (6 ol Olowalll i ys 015 I (12 Sl ys i I SULI) /30
(X) u'l"’ (V) ool dolas

"L""*}f”"’”2398710563601
‘L'”;‘:"*’°027759364410




j é-)._\_\_ﬁx

Exponential Function
Logarithmic Function
Decimal _Logarithms
Natural Logarithms
Calculator
Geometric mean
Sequence

Integers

Natural Numbers
Function

Domain

Codomain

Real Numbers
Arithmetic Sequens
Arithmetic means
Geometric Sequences
Geametric means
Amount

Price

Profit

Time

Wholesale

Current Value
Simple profit

\odla o)

(R

=

A ol

e b ol
Akl S e
Reme M 2z Je
Togid A, AL
gif) Lo}
AP TR

l:;g:.a.ﬁ':"- Shoe
o Slos
ol

Aol St

et AT
(A apoad Sl
i el
Ao Sl
s ol
3

-y

)

R

PR
b )

-9
_10
21
_12
13
_14
_15
_16
.17
-18
.19
.20
.21
.22
23
.24



s

S

Compound Profit

Finite Sequence

Infinite Sequence

General Term
Matrices

Row

Column

Order of amatrix

Square Matrix

Zero Matrix

Unit Matrix

Singular Matrix

Addition of Matrix

Additive Invers
Determinants

Simultaneou Equations
Measures of Disperssion

Standard devintion

Correlation

Linear Correlation
Correlation coeffcient
Regression

R

T

=

SN ) 25
hogpie Amleze 26
R P .
dadl od) _28

cieual _29

aah 30

3y _31

E".ﬁ";"‘l" Al . 7
s 3 yeall 33
e 3 aal 34
Yoo B uas 35
Fr s, | ib)hg:s.'% _36
ol aald) — 37
Baad mdh nad 38
Shaosal 39

Ao Now _40
= PR |
ERPLUNEE PR (S 7
Lo 43

La B 44
Vo Mae 45
S _46






