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The definite integral Z b

a

f(x)dx

of a function f(x) defined on the interval [a, b] is given byZ b

a

f(x)dx = lim
kPk→0

nX
i=1

f(xi)∆xi

where xi is a point in the ith subinterval of the partition

P = {a = x0 < x1 < x2 < · · · < xn = b}
of the interval [a, b],

∆xi = xi − xi−1

, and

kPk = max {∆xi}
. The sum

nX
i=1

f(xi)∆xi

is called a Riemann sum. The function f is integrable on [a, b] if the preceding
limit exists.
If f is integrable on [a, b], thenZ b

a

f(x)dx = lim
n→∞

b− a

n

nX
i=1

f

µ
a+ i · b− a

n

¶
2. Matrix Equations
The system of equations

a11x1 + a12x2 + · · ·+ a1nxn = b1

a21x1 + a22x2 + · · ·+ a2nxn = b2

...

am1x1 + am2x2 + · · ·+ amnxn = bm

contains the same information as the following matrix equation:
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⎛⎜⎜⎜⎝
a11 a12 · · · a1n

a21 a22 · · · a2n

...
... · · ·

...
am1 am2 · · · amn

⎞⎟⎟⎟⎠
⎛⎜⎜⎜⎝

x1

x2

...
xn

⎞⎟⎟⎟⎠ =

⎛⎜⎜⎜⎝
b1

b2

...
bm

⎞⎟⎟⎟⎠
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