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CHAPTER 1 Numbers in Qur Lives

15. For the following bar code, give the Universal Prod-

16

17

18

19

20

21

uct Code. A grid along the bottom has been retained
to clanify the spacing.

Ll

. For the following bar code, give the Universal Prod-
uct Code. A grid along the bottom has been retained

11

|

. Decode each of the following words coded in Braille.
» & . 0O s 4 ® C * C e C
4. c ¢ 0O O0OC ®©€G O a 8
L I+ L BN J 8 O (oI +] o o ® C
e C e 0 . 8 * O . O e O a 0 cC e
b. o0 e O [ ] . 8 o O e 0 o & L]
o o e C e C o o0 Q0 o 0O o 0 & O
. Deécode each of the following words coded in Braille.
o % e C * C . (<3 » & o e o e
d. e ¢ o » 00O o e 0 OO0 0 . e
a 0 e O o o e 0 ® C ® G o C e C
LN ® O ® O ® C [ el -8 [ * 0 * O
b. [ 3] . & Q o * 9 (= =] [+ 3] e o e LN J
o o [a i+ ] 0o 0o e o o Q [> 1 =] [ e Q¢ ® O

. Encode each of the following words or phrases into
Braille.

a. BITS b. GO TO SLEEP

. Encode each of the following words or phrases into
Braille.

a. INTEGER
b. DO YOUR HOMEWORK

. Convert each of the following words from ASCII to
characters in the English language. :
a. 0111 00100110 1001 01100111 0110 1000
0111 0100
b, 011011100110 1001 010 0010 0110 0010
0110 1100 0130 0101

22. Convert each of the following words from ASCII to
characters in the English language.

a.

01101101 01100101 0111 0011 0111 0011

01100001 01100111 01100101

b.

0111 0011 0110 0011 0110 0001 0110 1110
0110 111001100101 0111 0010 -

23. Convert the following words from characters in the
English language to ASCIL

a.

pattern b. circuit

24, Convert the following words from characters in the
English language to ASCIL

a. signal b. guard

25, Draw the Postnet code that represents each of the
following numbers.
a. 32 b. 905 c. 2437

26. Draw the Postnet code that represents each of the

following numbers.
a. 51 b. 680 c. 7129
27. a. A single digit is given in the form of a Postnet

28. a.

code, but it contains one mistake. Correct the
mistake in as many ways as possible.

. Identify the number represented by the following

Postnet codes.

A single digit is given in the form of a Postnet
code, but it contains one mistake. Correct the
rnistake in as many ways as possible.

. Identify the number represented by the following

Postnet codes.
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54 == CHAPTER 1

Numbers in Qur Lives

41. In this section, we have translated messages from
Morse code to English and from English to Morse
code using 1s and Os or dark and light squares. You
can also learn to transmit Morse code messages by
using things such as a flashlight, a buzzer, or tap-
ping. The dot and dash or on and off patterns for
Morse code were presented in Table 1.9. Once you
become familiar with the patterns for each letter,
you can practice sending and receiving Morse code.
On the Internet, locate a Morse code applet by using
search keywords “Morse code applet” or go to a site
such as www.soton.ac.uk/~scp93ch/morse/. Morse
code applets allow you to convert messages o
Morse code. You can also type in your encoded mes-
sage, and the site will translate it back into English.
Many sites allow you to hear the Morse code mes-
sage as a series of beeps. Encode and listen to sev-
eral simple messages. Use a flashlight or tapping to
practice sending messages in Morse code, and be
prepared to present your message to your class.

42. Research the Braille system of encoding. On the
Internet use search keyword “Braille” or go to
www.nbp.org/alph.html or www.nyise.org/braille
‘him#history for more information. Write a report
of your findings. Be sure to include answers to the
foliowing questions in your report: When was
Braille developed? Have there been any updates
or improvements to the system since its original
design? Does the system incorporate any errot-
detection strategies?

. Research the history of the ZIP code. For informa-
tion about ZIP codes on the Internet, go to the U.S.
Postal Service website at www.usps.com. Summa-
rize your findings in a report and be sure to include

answers to the following questions: What does
“ZIP” stand for? When was the code created and
why? What do the digits in the ZIP code stand for?
When was the ZIP code expanded to the ZIP + 4
format? How is the new delivery-point code deter-
mined from the ZIP + 4 code? Pick one state and
sketch a map showing the ZIP code delivery areas.

Problems 44 through 47

Binary codes that use multiple check digits, called parity
bits, to detect and correct single digit transmission errors
are called Hamming codes. Suppose we want to encode
four bits: b, b, b3 by, Three parity bits will be added at
the end of the code, each calculated by using a different
set of bits so the new code will contain the original
four-bit code and three parity bits. It will now look like
by by by by Py Py Py We will use congruence modulo 2
to define the three parity bits as follows: P, = (b +
by + by ymod 2, P, = (b, + by + b)) mod 2, and P =
(b, + by + byymod 2.

For example, to the four bit code 1100, we would add
the following three parity bits:

Pi=(1+1+0mod2s0P” =90
Po=(1+0+0)mod2,s0P, = L.
Pi=(1+0+0)mod2,soP; =1.

1

The transmission would look like 1100011. However,
if there is interference in the transmission, and the re-
ceiver picks up the code as 0100011, how will the error
be detected and corrected?

Because each of the original four bits shows up in at
least two parity bit calculations, a single-bit error will
show up in at least two parity bits, as the following table
shows.

- There was an error detected in parity bit 1, which in-
volved by, b, and b;. An error was also detected in parity
bit 3 which involved b, b5, and b,. Notice that the parity
bits that detected errors involved 5, and b4. Because no er-

ror was detected in parity bit 2, which also involved b;, we
conclude that b5 must not be the source of the error. The
error must be in &;, and the code can be corrected by re-
placing the 0 with a 1 for the first bit in the four-bit code.
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