‘ 't‘&" \..v
ES.‘\I )usu//

bdul | \[u/ccd ]




gand's Diagram 7
BCISE 1.1 20
loivre's Theorem 21
ts of a Complex Number 31
ERCISE1.2 35
sic Elementary Functions 37
. EXERCISE 13 41
- Logarithmic Function 43 &
Inverse Hyperbolic Functions 45
Inverse Trigonometric Functions 48
- Complex Powers 50
(ERCISE 1.4 53
mmation of Series 54
BRCISE1S5 59




107
atrices 110
ing of Matrices 120
SE 3.1 126
e ofa Matrix 130
ntary Row Operations 131
Elementary Column Operations 140
SXERCISE 3.2 144

7
£

R4 SYSTEMS OF LINEAR EQUATIONS

minaries 149

uivalent Equations 150
ussian Elimination Method 152
ss-Jordan Elimination Method 158
stency Criterion 163
170




dence and Basis 239
0:2 251
1 253
ternative Method 255
ofs of Theorems in Chapter 4 260
Transformations 264
RCISE 6.3 272
x of a Linear Transformation 274
RCISE 6.4 279

ER7 INNER PRODUCT SPACES

ons and Examples 281
gonality 286/,

295




358

363
Convergence of Power Series 364
Differentiation and Integration of Power Series 370
Addition and Multiplication of Power Series 373
375

ER9 FIRST-ORDER DIFFERENTIAL
EQUATIONS

ir Classifications 377
rential Equations 380
Conditions 381




COMPLEX NUMBERS

reader is already familiar with complex numbers and a few
e now define a complex number in a formal manner.

nition. A complex number is an element (x, y) of the set ~ * *
S

R= {((x,y):x,yecR)

he following rules of addition and multiplication.

‘ By, V1), 22= (%2, )2) € R?, we put
It 2tz = (xtx,)t)) (Addition)

2122 = (xix2—yw2, x1y2t)ixa) (Multiplication)

Complex Numbers. Two complex numbers z; = (xl, s
donly if x1=x;, y1=)
e 21 —.22.

F Complex Numbers. Some imp
and multlpllcatmn (Ml) of Co!




number 0

v m lex
AS ’I‘here is a comp y) < R

such that for allz= (%,

ezt 0 %2

A4: For each z = (¥, y)he R?, there is a —z=

5 : |

. 0(f : ;ucm ?0 0) =10 (Additive Inv
zH(=2 = :

I AS: For all L) AT (xz,yZ)ERz 8
“ibia z +Zzl2 = 1 l+ 2 (Commutative Law of Additio
l —

Here
z1+z2= "0t X, N +y2)

= (3 +x1, Y2t N) (Commutative Law in R)

= 7tz -

R

The properties (A1 — A5) in R show that R’, under addition, is an abelian gro P
Properties of Multiplication Defined by (M1): '

M2: Forall z; = (x1, y1), 22 = (X2, y2), 23 = (X3, y3) € R® .

@1:2)-2 = 21-(22+23) (Associative Law of Multiplicati'

Here
(z21-20)+ z3 (X2 = Y12, X1z + y1x3) (x3, y3)
((erxz — yiya) x3 — (12 + yix3) ys,
(eixa = y1y) Y3+ (x 1y, * Y1x2) x3)
(x1(x2x3 — yay3) = Yilxgys + yoys),
X106ys + yays) + p1(xas ~ yax3))
(x > ! 5
L Y1) (axs ~ yays, xps + yaxy)
21+ (2 - *23)
. The complex humber | =

1,0y e Rz and it satlsﬁQ; the




