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Outline

Course description

Course goals

Intended learning outcome

Indices: powers as indices, laws of indices, and simplification of expressions
Logarithms: laws of logarithms, and change of base.

Application of indices and logarithms in IT
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Course description

Mathematics for I T is a course designed to provide students with the
mathematical foundation necessary to understand and apply concepts in

information technology.

students will have the mathematical skills necessary to succeed in more

advanced courses in computer science and related fields.
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Course goals

Develop a strong foundation in mathematical concepts and methods that

are essential for understanding and applying information technology.

Understand how mathematical principles are applied in various areas of

information technology, such as computer science, data science.

Develop critical thinking, problem-solving, and analytical skills that are

essential for success in information technology.
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Intended Learning Outcomes

Understanding the basic concepts of indices and logarithms, including

the laws of indices and logarithms.

Solving problems that involve the use of indices and logarithms, such

as simplifying expressions and solving equations.

Applying indices and logarithms in practical IT applications, such as
working with computer memory, data storage, and encryption

algorithms.

3/14/2023 mathematic for IT 5



INDICES

Powers as indices.
Indices can be expressed in the form below

caXaXa=a’

e aXa=a?
saXaxXaxXa=a*

And such powers are what we call the indices i.e. 3 is the
index and a is the base
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Example: Simplify the following

a’ X a?
—aXxaxXaxaXa
a* = a3
axaxXxaxa
= axaxa

et 09
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(a*)?
=(axXxaxa)X(axaxXa)
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aws of indices
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Lo - =
2. (86%x43) /(326 X 1612)
2 5 1

1
=22 X 23 /26 X 23
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Simplity the following

8nX22n+43n
— 23n>( 2271 L 261’1

- 25n+ 26n

== 2—7?,
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3N+l gn - 27(%)

n

)

i 3n+1)( 32n - 33
— 3n+l+2n-2n

i 3n+1
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6(%)n X R s 27(_%)71 + 32(%)n

—(2><3)z><(4><3)”+1><3 2—22
n 3n 5n
—22><32><22”+2><3"+1><3 2 =272
_22+2 n+2— 52"X37+ +137"
2
= 22X 32
=4 X3

=12
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LOGARITHMS

Having just considered indices, we can use the
same idea to logarithms because a logarithm is an
index.

[s an exponent that incase the power or index to
which a number (base) is raised to produce a given
number i.e.
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if 104 = p, then

10 is the base
a is a logarithm

b is the number

3/14/2023 mathematic for IT

17



Another form of writing 10 = b in

logarithm form
10¢ = b
log1010% = log.y b
alog,010 = log o b

a =logiyb
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“logioa + log1g b = log,y5(ab)

a

“logyoa —logio b = logyo (g)

“logioa™ = nlog,pa

3/14/2023 mathematic for IT 19



" LAWS OF LOGARITHMS.....

“log, 1 =0

“log,a=1

1 -
*log, —==log, a =

“log,x =1/log, a
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Change of base

Given that log; x = p and log,g3 x = q. Show that

-4
loge 3 = —
fromlogsx =p
r—aF (T
log1gx = q
x 18 - (i
Equating eqn(i) and (ii)
3P =184
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Introduce log base 6 on both sides
log, 3P = log, 184
ploge 3 = q(1 + loge 3)

q
P—(

log, 3 =
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//,
m a’b? .
in terms oflogya,log.ob,log o C

100+/c

Express log,g

= logo(a®h®) —log; 100+/c
= logyo a® + logyo b* — (logy1o 10% + logo v¢)

1
= 2logpa+ 2logigb — 2 —Eloglo C
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Given 5%.252%Y = 1 and 3°%.9Y = %. Calculate the values

of x and y
from 5%25%Y =1

Introduce log base 5 on both sides

log- 551 = lon. |

5x+4y — 50

x+t4y=0_ . (1)
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From 3°%.9Y = %

35x_ 323/ e 3—2

Solving eqn (1) and (2) simultaneously gives

y=1/9
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Gi{fen that log, x + 2log, y = 4, show that xy = 16.

log, x + log, y* = 4
letlog, y* bet
y? = 22t
Introducing log base 2 on both sides

2log, y =2t
t =log,y
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log, x +log, y =4

log,(xy) = 4
Ty =
xy = 16
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Solve for the values of x of the following

g 3x+1 — 10
32X it 3x+1 s 10
2xlogy03 — (x + 1) logy 3 = logy 10
(x o 1) lOglO 3= loglo 10

log o 10
. 810 -
logip 3
x = 2.0959 + 1

x = 3.0959
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log, x? —6log,4—1=0.
Change base x to base 4

6
log, x% — —1=90
log, x

Let log, x be m
6
2m———1=0

m
2m? —6—-—m=20

This is a quadratic equation with roots (-4,3)

(m—2)2m+3) =0
3

:2, g T 0
m m 5
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But remember log, x = m

10g4x:2
x4 - 16

Also log, x = _%

Yy =4 2
x = 0.125
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Application of Indices and logarithms in IT

A computer has 16GB of memory. How many bytes of memory does it
have?

To convert 16GB to bytes, we need to multiply 16 by the number of bytes
in one GB.

1 GB = 10° = 1,000,000,000 bytes

So, 16 GB = 16 x 1,000,000,000 bytes
= 16,000,000,000 bytes

Therefore, the computer has 16,000,000,000 bytes of memory.
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The number of data packets transmitted over a network doubles every

5 minutes. If there were 100 packets transmitted at time t=o0, how many

packets will be transmitted at t=20 minutes?

P(0) = 100 (the initial number of packets at t=0)
t
P(t) = P(0)x 25

(the number of packets at time t, doubling every 5 minutes)
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P(20)
P(20)

20
P(20) = 100 x 25

100 x 24
100 x 16

P(20) = 1600
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End of lecture 1

Thank you
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