LAMC handout 5

When converting numbers with basc greater than 10, we must remember that letters are
used instead of digits. ‘

(A) Consider the conversion between base 16 and base 10.

Example: What is 1FD A4 in base 107
IFDAg=1-16+15-16*+13-16! + 10 - 16°
1FDA =1-40964 15256 + 13- 16 + 10
1FDAg = 815415

(1) Computer the following powers of 16.
(1) 16' = i

(b)162= 256
()168=  Yodas

(d) 16*= 655720

(2) Convert the following numbers between base 16 and base 10:
{a) What is 19845 in base 167
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(b) What is 48139 in base 167 . .
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{c) What is 19844 in base 107
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(d) What is 17EC4 in base 107
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Sometimes, we can also convert numbers with different bases without looking at base 10
| intermediates. This works very well when the bases are powers of each other.

L

| {B) Let us start with the conversion between base 2 and base 4.

Since 4 = 2%, we can convert consecutive pairs of digits in base 2 to single digits in base 4.
| Conversely, we can convert each digit in base 4 to a pair of digits in base 2.

L | Example 1: What is 12, in base 27
\ 12,=1-4"4+2.4°=1.4+2-1=1-2241-2! +0-2° =110,
Another way to do'this is to look at the digits individually,
. 14 = 12 and 24 = 103
AN Thus, 124 = 110,

Example 2: What is 11011001, in base 47

To convert the given number, we separate the number in pairs of digits
starting from the right. If the number has an odd number of digits, we can
place a 0 in the beginning, We can then convert each pair of digits to base 4.
For instance,

100, = [01] {00] , = [1] [0], = 104

1000y = [10][00] o = [2] [0], = 204

Thus, 11011001, = [11] [01] {10] [01], =[3] [1] [2] {1], = 31214

(1) Explain why 1z = 1,4.

\b\ Tyt 0 ) fl fe [ ,“L
So, 1, = T

§oom

2) Explain why 10000, = 100,.
(
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(3) Convert the following numbers between base 2 and base 4:
(a) What is 2222, in base 27
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(b) What is 11232, in base 27
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(c} What is 110101, in base 47
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(d) What is 1011011, in base 47
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{C} Next let us consider the conversion between base 2 and base 8.

Since 8 = 2*, we can convert consecutive triplets of digits in base to single digits in base 8.
Conversely, we can convert each digit in base 8 to three digits in base 2.

Example 1: What is 1001011, in base 87

To convert the given number, we separate the number in sets of three digits
starting from the right. If the last set does not have three digits, we can place
one or two Os in the beginning as necessary. We can then convert each set of
three digits to base 8.

1001011, = [001] [001] [011]» =[1]{1][3] s = 1135

Example 2: What is 531gin base 27

531 = [5}[3] [1], = [101] [011] [001], =101011001;

(1) Convert the following numbers between basc 2 and base &:
(a) What is 5473 in base 27
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(¢) What is 110001011, in base 87
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(d) What is 111100111, in base 87
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(D) Consider the conversion between base 2 and basc 16.

Since 16 = 2%, we can convert consecutive sets of four digits in base 2 to single digits in base
16. Conversely, we can convert each digit in base 16 to four digits in base 2.

Example 1. What is 1011100011, in base 167

To convert the given number, we separate the number in sets of four digits
starting from the right. If the last set does not have four digits, we can place
one, two or three Os in the beginning as necessary. We can then convert each
set of four digits to base 16.

1011100011, = [0010] [1110] [0011], =[2] [14] [3],, = [2] [E] [3116 = 2E316

Example 2: What is EE84in base 27

EE8s = [1110][1110] [1000] , =1110111010001,

{1) Convert the following numbers between bage 2 and base 16:
(a} What is 123444 in base 27
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(b) What is ABC'D;g in base 27
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(¢) What is 1111011101111, in base 167
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{d) What is 101111101100111, in base 167
Colot) (1) Cottay{ on a; y
MERRTRINNREY

CEO0ET e a] = shhdy,




LAMC handout 10

(2) Convert the following numbers between base 3 and base 9
(a) What is 3484 in base 37
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(b) What is 20284 in base 37
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(c) What is 21023 in base §7
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(d) What is 1221100215 in base 97
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{E) Consider the conversion between base 8 and base 16 via base 2.

Example: What is FE A in base 87
FEA;s = [1111][1110}[1010], =[111][111][101]{010], = [7][7][6}[2ls —
T752g

(1) Convert the following numbers between base 8 and base 16:
{a) What is 4AE; in base 87
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(b) What is ACF D1y in base 87
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(c) What is 3505 in base 167
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(d) What is 41764 in base 167
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