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DEFINITION 1.6.1

A differential equation that can be written in the form

a(x)d—y + b(x)y =r(x), (1.6.1)
dx

where a(x), b(x), and r(x) are functions defined on an interval (a, b), is called a

first-order linear differential equation.

We assume that a(x) # 0 on (a, b) and divide both sides of (1.6.1) by a(x) to obtain

the standard form

d
w ¥ ﬁ +p)y = qx), (1.6.2)




"THTEGRFTING  Factop
N——— Y
Ay o+ slx)y = 9 (y) /@
] \} / V
dy |
T e —
WANT 70 AULTEPLY B Y T(r) Sucy  ThaT
THE LEFT HAMND SIDE BE comE(
4 [ Z(x) v
e [’
d{( - )
AN TOIdy 1+ ety |= IG) g (x)
cx / 1 ' / v




WSEP ‘PC‘)-])‘
___(_;,_lﬁ = ?(x) 1(% L. ol \ - pg /)
NoOTE :  DON'T  mEporzre  Twe  FIAAC Formgy




Example 1.6.3

Solve the initial-value problem

dy X2/2 \\
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Example 1.6.5

Solve the initial-value problem

where f(x) = {2

1,
- X,

y’—y= y(0) =0,

ifx < 1,
if x > 1.
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Solution of concentration ¢; grams/liter V o LUNE q\}:_‘

flows in at a rate of r; liters/minute

CLHEM TCA-L

/ A(t) = amount of chemical in the tank at time ¢

V(t) = volume of solution in the tank at time ¢
/ o (t) = A(1)/V(t) = concentration of chemical in the tank at time ¢

) Solution of concentration
| / ¢, grams/liter flows out at

a rate of r, liters/minute

Figure 1.7.1: A mixing problem.




Solution of concentration ¢; grams/liter
flows in at a rate of ry liters/minute

!‘ / A(t) = amount of chemical in the tank at time ¢

/ V(t) = volume of solution in the tank at time ¢

o (t) = A(t)/V(t) = concentration of chemical in the tank at time ¢

: Solution of concentration
| / ¢, grams/liter flows out at

a rate of r, liters/minute

Figure 1.7.1: A mixing problem.
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Example 1.7.1 A tank contains 8 L (liters) of water in which is dissolved 32 g (grams) of chemical. A

solution contalnln&%/%’of the chemical flows into the tank at a rate of 4 L/min, and
the well-stirred mixture flows out at a rate of 2 L/min.
1. Determine the amount of chemical in the tank after 20 minutes. A (2 © ) ,

. . - _——
2. What 1.; th&?7 cor/llcentratlon of chemical in the tank at that time? ( > [-29') = A @2&9—
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1. A tank initially contains 600 L of solution in which
there is dissolved 1500 grams of chemical. A solution
containing 5 g/L of the chemical flows into the tank at
a rate of 6 L/min, and the well-stirred mixture flows
out at a rate of 3 L/min. Determine the concentration
of chemical in the tank after one hour.
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%x @read “m by n”’) matrix is a rectangular array of numbers arranged in m

horizontal rows and n vertical columns. Matrices are usually denoted by upper case
letters, such as A and B. The entries in the matrix are called the elements of the

matrix.

The following are examples of a 3 x 3 and a 4 x 2 matrix, respectively:

9 3 —2 L
a=|-5 2 0|, B=|_¢ 75
0 -7 8
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DEFINITION 2.1.3

Two matrices A and B are equal, written A = B, if

1. They both have the same size, m x n.

iand jwithl <i<mandl < j <n.

2. All corresponding elements in the matrices are equal: a;; = b;; for all
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DEFINITION 2.1.4

A 1 x n matrix is called a row n-vector. An n x 1 matrix is called a column n-vector.

The elements of a row or column n-vector are called the components of the vector.
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DEFINITION 2.1.8

If we interchange the row vectors and column vectors in an m X n matrix A, we obtain
an n x m matrix called the transpose of A. We denote this matrix by A”. In index

notation, the (i, j)-th element of AT denoted al?;., is given by

T
a; = daijj.
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DEFINITION 2.1.10

An n x n matrix A = [a;;] is said to be lower triangular if a;; = 0 whenever
I < j (zeros everywhere above (i.e., “northeast of"") the main diagonal), and it is said
to be upper triangular if ¢;; = 0 whenever i > j (zeros everywhere below (i.e.,

“southwest of’) the main diagonal). Ann x n matrix D = [d;;]is said to be ar;iiago\nal‘
matrixif d;; = 0 whenever i # j (zeros everywhere off the main diagonal).

&




[, PP Q [ 1 - - . G n )W
. Q/Lﬁ qm’) S /
- Ra re GULAR y —_ | //
M TRT X ( \ (‘
_ o
~___— — - .
. Co
—rz G L+ a, M
M TR1x . -
AW \ - ai\n\




D7 AGS ML

URPER

)
/

N-LaK,
/

lowiER

D-UAC




VEkGarhl =  [QWER + UPP ER

O —( se A—/ AR




Ql'ux




