


X +2y  = 5

3x-y = 8

1 2 5

3 -1 8 I

x’ = x cos 8 + y sin 8
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Y ’ 1
1 (X,Y)

1
\ f (X’,Y’)

1 1
\ 1

1 Y 1Y’
11 I--’

X’

1 _--- xl  e7
-_-- I X

\
X

1

$ 7.1

case sine

A =

i I
-sin8 case
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A =

a12 . . . ..a.n

a22 . . . . . azn

am2 ?nn
j

(7.1)

(coh.mIn  matrix) LhUTniU$

bl

I.b2in



A =

l = u

x = v-3

B

U 3+x
= [$ Iv-2 w

, 1-x = 3+x

, .1+x  = w
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6Gu u=l , x = -1

v=2 , W’O

+B = Iaij  + bij

9wil  A + B

%I?

r1+3  2+7

A + B  =
0+2 5 +(-1)

1 . A+B =

2 . (A+B)+c  =

3 . A+0  =

4::]  = [: : 1

B + A

A  +  (B +C>

A
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4. A + (-A) = 0

PibJk 7.2

2A =

;I A =

L

(2)(l)

(21(O)

($U  I

1-
(x$01

1 2

0 5

(2)(2>

(2)(S)

m x n

: A

41 0 12 I- 4

3
3

2 1
f

I

1 . a(A  + B) = aA + aB

2. (b + c)A = bA + CA

3. b(cA)  = &)A

4. 1A = A
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‘ij = a. b11 lj + ai2b2j + . . . + a. b .in nl

n
=

21 “ikbkj hi i  =  1 ,  Z,...m ( 7 . 2 )

LM:: j =1,2 ,-..P

a21 ~22"'yn b21. p22-. . .. . * .. . . .. . . ’

& Eli

. . I .. . ” . .* : . ..
aml am2...& in1 in2 .

c11 c12"' clp

c21 :22- c2pr !I. _
- .

= . . .
. . .
. * .
. .

‘ml ‘m2” ‘mp

T”Wi
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cl1 = all bll + a12b2,  + . . . + a,nhfi,

72 = a,,b12  + a12b22  + . . . . + y1n82

?lP
= allPlp  + a12bZp  + . . .

y2,  = a2,bl,  + a22b2,  + . . .

1

c2P =  a2lblp  +  a22bzp  +  -**

Jill = %llbll + a,,,2b2, + . . . .

-
=nlp  = imlblp + L)n2b2p  + . . .

1
1
t
r

a bIn np

f2nbn1
I
1
I

1
!.
a2nbnp

Fbnl

14
I

in82

1 2- 1 LM:: B ='

,I, 3

BA

.
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L

1

AB=

- 1

2

BA=

[0

2 2

Ii3 0

1 1

1I[-1

3 2 0

1 (l)(2)

I I

+ (2)(O)

=

1 (-l>(2)+  (3X0)

(l)(l)  + G!)(l)

(-l)(l)  + I(3X1)

2 3

= r 1
t -2 21

2 (2)(2)+(11(3)  1
3 (0)(2)+(1  I(3)  1

-.

1. (kA)B = k(AB)  = A(kB)

2. ABC)  = (ABIC

3. (A+B)C  = AC + BC

4. C(A+B)  = CA + CB

5. AI r: IA = A Iii I ikuuflinm;

Lon~&sluetTmm~Lu~~rm; m-mn-iwt-4~~~  A r huu~~In;u  At

&~a~~l%i  A  =  [ a .  .] hi

= a . .
, 1J -

gtln” At = [bij]  N(m
I

b
i j

4Gmmm?udITwecm~  A  ihhmdiiro~~tn~  i
,-I1  .a
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1. (At)t = A

2. (A + B>t = At + Bt



x1 = bla22 - bza12

alla22  - a21a12

x2 = allb2 - %A

alla22  - fna12

t

all a12

a21 a22

all al2

( a2l a22

3

al1a22  -  a21a12 (7.3)

(DP  01
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det A = (7.4)

A eon  L&J M..
1J

0; A = (7.51
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a23

&lY
M11 = d e t 1 * a22 a23

=

a33 a32 a33

--%?I a23 %l a23

M12 = d e t I I =

a31 a33 a31 a33

a12

M23 =
det

a32

ttfi:~f~tdf~tR+l;  ( c o f a c t o r )  mm&h aij &I (-lli+jMij 1huttmJ

a22 a23

c11 = (-I$+'  M,, = M,, =

a32 a33 I

c12
= (-1)1+2  M,2 = -M,2 = - \"zl a23 j

all a12

'23
= (-1)2+3  M23 e -M23 = -

Aa31 a32.



det  A  =  =  ai,Ci,  + ai2Ci2  +  .  .  .  ainCh FI’?H%J  i  = 7,2,..  M&I  n

&.I  det  A  =  a,kC,k  + a2kC2k  +  .  .  .  ankCnk  dh‘%  k = ‘l,2;...M%  n

A =

1 3 0’

2 6 4

-1 0 2

det A = al3C13 +  ?23’23  +  a33’33

c13  =
(-l)1+3M13  = Ml3 =

‘23  =
(-1)2+3M23  = -M23  =

2

-1

1

c33  =
(-l)3+3M33  I M33  = ,

3
a 0

I” v

6

= 6
0

1 3
= -3

-1 0
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&& det A = (O)(6) + (4)(-3) + (Z)(O) = -12

ll%n;r 5lfl5wlwnaJLL"~  1 iltr;

det A = allC1l + a1252 + 9353

‘6 4

Cl1
= (-l)‘+l#

11 = Ml1 = o 2e  = 12

I2 4

52 = (-1)'+2M 12 = -Ml2 = - 5 -8

-1 2

Cl3 = 6

1; det A = (1)(12) + (3)(d) + (O)(6) = -12



3 2 7

1 2 -1 2

3 0 1 5

D =
1 -2 0 3

I -2 -4 1 6



D =
6

3 2 8

-1 2

1 -4

1 1

-1 10

D = lC,, = (-l)'+'M,, =M,, =

6 1 -4 I

-4 1 1

0 -1 10

6

= 1
3

-12

D =

D = 16,, = (-‘)‘+‘# 6
11 = M1l =7

1

3

-1

5

I -1

-4

3

l-

f
-4

-5

10

-5
I .

= 90

1 0



3 2 9

A-’ = dAtA  adjA (7.6)

&!+-I  = A-‘A  = 1 (7.7)

(7.8)

,



A t -A*

fY1 A = At

7.5 ngm~n5qul;

al lx1 + a,2x2 + . . . alns. =

%lxl  + a2p2  + as.  a2nxn  =

5

b2 (7.10)
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. . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . .

a,,x,  + s.p2 + . . ..amxn = bn

7; A rdu~uminm;nm~;dst&t

A =

B =

bl

b2

i

1 aI-ll an2... amJ

, x =

x1

x2

X
n.

x. =
detAi

1 det A



*
A>
-
-

N

tA
N>-

tsc....,tP
:Id

”t>- %
4

 
r-L

II
II

II
-t>

*4

+
>

+t>
-
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allXl + . . . + alnxn = xx1

an,xl  + . . . +%lrA-ln  = %l

(all- E3x,+a,.p2+ . . . . +alns = 0

azfX1 + (a22 -x)x2  + . . . + a&xn =‘ 0 (7.13)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . * . . . . . . -.

anIx,  + sf2  + . . . + (am - x>s = 0
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(A - x1)x  = 0 (7.141

all-A a12 . . . . . aln

a22-X  . . . a2n

det(A  - iI> =

anl an2....  arm-

mm5  (7.15) i&n;7 characteristic equation

A =

Y
44 a

xm n~~ortnndnm characteristic equation ?m

I 5 - x 4 1

1 2-k
= A2 -7x+6  = 0

= 0 (7.15)



n5iii 3 = A, = 6 8lJfil5  ( 7 . 1 2 )

- x + 4x1 2 = O

x1 - 4x, = 0

dlK x, = 4x2

-9
X

‘

1; x2 = 1

4=

.' [11

System in
static

equibbrwm

System in
IllOhO”
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din  y= Yl

I !

WI: A =

Y2

characteristic equation &

-5-A 2
det(A - AI)  = = x2+7i  +6 = 0

2 -2 - x
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1 1

x1= 11 LM:: x2 =
2

.;
1

-2 1

T(t)  =  a,;,cos  t  +.b,G,sin t + a2x2cos  6t + b ; sinr 2 2 fit

y,(t) = a,cos  t + b,. sin t + a2 CQS  & + b2  sin J6t

(4)

Y#) =Za,cos t + Zb,sin t -
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A
y(t) = -+in  t + bl:, cos t + b2 622 cos &t

.  .
-w
Y(O)

3
= b,x, + b2

5

bl

?(t) = ?, cos t - 2Z2 sin 56.t



?%~I~  7.9 n~mnbumi~

!

1

A = 0

-2
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0 -2

0 0

0 4
1

I Y
i&C nib t num'hm  characteristic equation %

,
1-A 0 -2

det(A-$1  = 0 -x 0 = (l- 3 [~l-X)(4-X)-4] = 0

-2 0 4-A

eigenvectors) TntM’

x1

* :I +I
Yl

x = x2 , Y = Y2

x3 Y3I*

, z =

z1

z2

z3

(11  *

lla,uAx  = 0; (2)



3 4 0

AY = OY

; z 52

(31

(41

r 1 0 -2 I[1 x1

0 x2 = 0

4 x3I

0 0

-2 0

I” x, = 2x3 x2  &1iwln  7 any 1; x2  =.o,

I” z3 = -22, , z2  : 0

0

7;

,
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L
6 O k

0 1 0

p O $

L
0

0

0

0 5

0 0

0
1

-10
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det A = 1 A 1 = all aI2 . . . . . . aln

a21 a22  **-*-- a21-l
. . . . . . . . . . . . . . . . . .
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det A = ai, Ci, + ai2ci2  + . . . + aticti  Fhls"u  i = 1 &.I 2...,

&I n

0  ”det A = a,kc,k  + a2kc2k  + . . . + ankcnk  Wmnl  k = 1 l%l 2,...,



1.

n. 2x, - 3x2 = 4

4x, + 2xi = -6

Y. ix, + 3x2 - x3  = 7

x, + x2 = 8

19x, - x, = 1 7

2 . ita:: B = ! -1 0 2 4  2  1

WM-I n .  A2 ~1.  BBt n. A2 - 3A-  2 1

Ax = B



A =

1 2 0

n. 5 1

6

n. 1

1 0 0

Y /

-1

0

3
1



3 4 6

2x+y-2  = 2

x- y+z = 7

2x+2y  +z  = 4
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!6lEllJlllJUihli~

lid 1

1) n. 32-24i, , 8. - 5 + ff  i

2) n. - g , )I.  k
x2 + y2

3 )  n  &37; &77, PI.  1125 4) n.

2 (cosr/4  + isin  n/4), 41.  I(cos  9 + isinr) 5) n-f,  u.  f/3

6 )  n- + (l+i)  /CT ?I- (-' 43 + i)/2,  -i '- -+ 5i

4. _+ ( h+i)/2  q. -+(l+i)/  r/z  , -+(-l+i)/  ff

a . + ( 6+i)/2, _+  i, -+( h-i)/2 7) n- 4, -2 -+  2idT

=p,z=J;;  = -+2,-+3i 8) n. (l-i)/ fi U. -e2

9) n. In 3 + 2nfi  (n = 0 1, ,--- ) a.!n2+(2n+l)4i

n = 0, + l,... lo) n. 2 r (2n+l)Vi,  n = 0, l,...

PI. 1 +(3 ,+ h)li,  n = 0, l,...  f~.  (1 + Znl)i,  n = 0, l,...

11) n. i PI. -fi 12) a =4(4t2  +l) -3/2 ,Y i 4r4rL*rj’

1. 4 2. n. fx = x/x2+y2,  fy = y/x2 +y2  PI. fx = -l-~~/(~)+l)~,

fy = -l-~~/(xy-l)~  "; fx =
2

8xy3ex y3, f = ,2x2y2ex2Y3y

3 )  4dP9ay 4)  122  ttnmu 5) ewysinht + esint

6) (l-2b-e2a)cos(a-b) 7 )  n .  ~6ut 1<t<2 LLR:

t > 2.5 i=wRJ t < 1 LLFI :: 2 < t 1 2.5 91. 2, 1 81 $

24/d  %$7U 4 $6 & 69) ~sin(l/t)]/t2  10) $3 e ,

(2 -4  f3)efi  1 1 )  n . (2,1),  (-2,1)  ‘?““llJ&  (0.0)  *yP;iyn
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yiir&&l  a. (O,O), (4,0), (0, -2) yowu; ,(f, - 9,

$dGil; 12) 4x4x2  ym3 13) (ex-1)/x

14) 352 I$ 15) n. 2 PI. 3 n. (5, +I 16) u2 +'v2

lMi 3

11 6, d??- 2) S 45'E , 14.14 nu./mlu. 4) 2

6) 32-fi 7) 13; - 10; + 14;
*

11)
ZI-$ + -k
3

12) n. 3 3/n 13) ;, - 21, - 14) n. 4 .

73. -15 n. 1 J. 6 15) n. a+! a. 52-33-L

I I

-3. 5^i+3i;  .J. -2F+>+% 17) 41. b = x2y+xz3+  n1nJf;

w. 202 18) n. q,r + ,";+c PI.
/-

-Foi-$j+?&

19) (zcos.0  -2rcosesine)g - (zsine t 2rcos26)G  + r sine 2,

Ar = zcose -2rcosesine , A, = -zsine-  2rcos2e  , AZ = rsine

20) 3/2 22) 32.3

1) kfnnlS$rn  = 4, f9ll.l  = 5 , fl? Id 3/2n

5) n. $+i 41. 0 7) f(x) = + 15 sin5x+.. .)

8) n. f(x)  =
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PI. f(x) = Z(sinx+in2x+  +sin3x-fsinrlx+....)

R. f(x) c ;2-4(cosx-  cos2x+ =os3x  - cos 4x
22 32 --p- + *---)

9) f(x) = +...- ;e-3fiix + 1 -26x  _ .-ilx + ,tix
. 2=

1 2ffix- - e
2

+I
3

e28ix *... )

'0) sinh
Q f

l+in inx
(-'P  1+n2 e

j-l=-SO

11) v(t) = E + %inwt 2E 1
u 2

- $Tj cos 2at  + -I- cosrlot  + . ...)3.5

12) n?whti~ 1:0:0:0:1/25:0:1/49:0:0:0...

00
113) f(x) = 'zir

,+e-iwn
/-
-0 '-3

elm  dw

14) f(x) = 4 / sin"2mcoswsintidw
0

IJvlk  5

1) n. (~-4)~(1+2y) = C 71. y =x + Cxy f~. l+j'  = C(l+x)

4. y = Cxex 2) n. x2y=4 PI. x = ,WY

n. x4+2x2y2 = 3 3)  n. xy = x3&C  91. x2+2ysinx = C

n. r(l+e2B) = C J. x2+2xy-y2+2x-6y = C

4) n . 1/(x2+y2) , x2 + y2 = ce2X PI. l/x2 , y2+xlnx = Cx

n. x/y2, x2/y-x3 = c 5) n. I.F. = ex, y = 2x + CeeX
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Y. 1-F. = l/x2, y = extCx2 a. I.F. = e-(jx, y = - &3sin2a+cos2x)  +Ce6x

6) n. l/y = l-x+CeeX  PI. l/y = (C+x)yex+l  = 0

FI. 2/Y5 = Cx5+5x3 7) p(h)  = poexp(-0.000116h) 8) 79Q .

9) v=5;-
6 + 5e-4t  ,ol n

. v = 18.5 ms-'  PI. t = 3.5 set

,'). i = % sin120dt - 241~0s  12OtTt + 24ffe-5t

1 + 576112

13) 4.2 % 14) 295OK 15) n. y = C,e2x  + C2e-3X

PI. y = ex(Clcos 3x+C2sin2x)  n. y = C,e-3x + C2xe-3X

4. y=e
2x
qcos3x + C2sin3x) 16) n. y = C, + C2e2X - Jzxsinx

= C e2x+ C xex + 'TJ.Y , 2 2P
5e2x  + Jx3e2x

6

n. Y = eaxK,cosx  + C2sinx) + i(~-l)~  +~(sinp2cosx)

17) n. y = C,e3x + C2xe3X - e3xlnx

PI. Y = C,eX + C2e3X +.!p2x  + ~(ex-e3x)ln(l+e-X)

18) y = 2n0.05 cos lot, mu = n = 0.628 set, mlun" =#

= 1.59 5ou/iu7C;1~~:~“in’-;n 0.05 m

‘9) y  = e-o.o179t (0.05 cos lot + 0.000 895 sin lbt)
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20) y = -0.013sinSt + 0.032 sin2t

21) n. I = 5eS200tsin400t, Q = e-2~(o.oh3s400t-

0.005sin4OOt)  + 0.01

PI. e~200t(0.01cos4~0t-0.0075sin400t~+0.01cos200t+0.005sin200t

d 6

1) n. O.O2costsinx  21. k(costsinx-cos2tsinZx)

fI.~(costsinx  + jcos3tsin?ix+l  cos5tsin5x+....)
3 53

*
a) y(x,t> =x B~sinnxsinnt, Ff = O.04 sin El

n=l n3fl 2

3Ifl. T=g '5,,(~os2tsin2x-~6cos6tsin6x+l~ocos10tsin10x+...)

Y. T = F(costsinx+Lcos3tsin3x+L  cos5tsin5x+....)
33 53

n. T = 12k(costsid  cos2tsin2x+l  cos3tsin3x-....I
23 33

4) T = TV+ (T~~T~I)~z 6) n. y(x,y,t) =

kcos?l& sinfxsin 2~1y 41. k = 144k - 2 2 (-li""
96 m=l n=l m3n3

cos(flt Y.&Z? sinmffx si.nnVy)

7) "hi
J2hm)

m=l 0L2, Jf(am)
coso( m [J,(am.rI]
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43 44 0’
23 12 13

6 -10 33

5. n. 24, 41. 4a2b2c2 61 x - 2, Y = 1, 2= -3

lo) ’ [i2-iJi .-I ii1i.J


