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CHAPTER 16 — IDENTIFICATION NUMBERS

Consider the UPC code on a can of RO* TEL tomatoes

ROOF OF PURCHASE SEAL The scanner is not working so the
JRIGINAL DICED TOMATOES 10 0/ clerk enters the numbers by hand as

0 64144 28263 2

and this 1s invalid even though the

product code for the mild version of

this 1s 28263. What happened?
144"'282437 7 l

The UPC codes use a check digit to minimize scanning errors. A check
digit is a digit included in a code to help detect errors.

For a UPC code a,a,a;a,asasa-asasa,0a,,a;, has a,, chosen so that the sum
3(a,+a,+as;+a, +a, +a11)+1(a2 +a, +a,+ag +am)
1s evenly divisibly by 10. What is the check digit for the mild ROXx TEL?

12395 p1%499w)
06414428263

_ 0
ok s baratd) 1 [ oibirgs)= 10> Dy oy

= By =0
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The numbers 20, 60, and 100 are all evenly divisible by 10 so can we find
a way to talk about numbers when we only care about the remainders?

Definition: Congruence Modulo m
Let a, b, and m be integers with 77 = 2. Then a is congruent to » modulo
m, written
a=bmodm
means that m evenly divides a—0.

Determine 1f the congruences below are true or false:

25=1mod6 TRJZ 100 =20mod10 pe
as— 100-20 _
LH&O ~5 =%
52 =0mod13 Tl 75="7mod5 %\gg
50 0 B 1303
13 = S -

x mod y is equal to the remainder when you divide x by y.

Find the following values:

(@) 3dmod 5= 4 %{’769.4
d

(b) 78 mod 11 = ‘ _I,g_-; '72'
(¢) 13 mod 15 = 3 % 0 013
(d) 12mod 2= Q 19 G

>

(c) Janice L. Epstein 2



14c_M167_WIR_C16.notebook November 05, 2014

Math 167 Ch 16 Review 3 (c) Janice Epstein 2014

Types of errors when dealing with identification numbers:
e Replacing one digit with a different digit (single digit error)
o ac entered rather than ab

e Transposing two adjacent digits (adjacent transposition error)
o ba entered rather than ab

e Transposing a sequence of digits (jump transposition error)
o cha entered rather than abc

Note that some of the digits in the UPC code are multiplied by 3. Those
digits had a weight of 3.

A code a1a2a3a4a5|a6 uses the last digit as a check digit. The check digit

1s found using the formula +90s %
a; =a,+a,+3(a, +a,)mod10

(a) What 1s the check digit for the code ﬁ%ﬁl‘?
= t3 5) =4 md 10
&= 9 +T+3(3+1) + 4[5) = 4 mod a‘ \ng,,,
a‘, = | 0)\ 7—\’5)‘*\5'0’7' ! l\h& WD
(b) Find the value of the missing d11t the code 463;
Q= 4+ % + 3 (01 )4508)=33+x = OIQ
W%W 92,103

(c) Will this code ﬁnd an error if the first digit is entered incorrectly?

corced codt amd vhapnel cads hawe Kt <ame 0,
(corech) (arors)

Wylgtyls () by0yostds => dodhons huue Hocm o]
A, = Wt ag p3(ayray) 5 a5 mud (D } Chogk. ac_‘% =0 Mdl0
by = b1 Ty ¥ 3 (Ra+y) + 5% Wod 10

R,-b, -Q\jf,a/s’rM% \" Al ~3lg) 4 = B~y T 0

=0’
qo q) %“'“l’ d’L ‘al’b\‘ 2)’}3') )q
a2y l‘f—ﬁ\ﬁq
oy =
=0 oly f b (00 2 g0,

Shhe 05
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A code is given by a,a,a; where as 1s the check digit and
a3:a1+4az mod 9

(a) Will this check digit find all transposition errors? [K SJN)
= Oy Ay EINM M QaA| 0 Sod |f' 03 :[Dg (C‘\tdd'%\b

=y + %y T 4 aad by =y g O8] 8ok
by = oy 8y = S 30=30470)=0 0 mad T

ﬁ, 1@%@”3@

fpars > 0=k, =5 or e

(b) Will this check digit find all single digit errors in the first position?

ity entvd a0 045 "
By ey o wd by =1 P OB,
by = 4y ~ b= = ACh by el = Omad?

W35/ 5@ < MW‘ W:S (Jh
5T )

(c) Will this check digit find all single digit errors in the second position?

a,\lll MAM a\bg\ lg= it Llag_ ok bs ad’%l

g~ bz %*’4“2 fq LHDA Llu\,b?) 0 Wq} 018,190 ek
f/d 12545614))

v/,auﬁ*%ag‘mﬂ” 7 Chuck dgf B 227

> 10
< A4{0) ot 11 = 10 M |

~—)U§ex
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Data can be encoded in identification numbers. \}] ) OO’ \hhg 03)

The last 5 digits of Illinois driver’s license numbers are based ¢n the
driver’s birthday and gender. For a man, the last 5 digits are thie birth year
followed by the day of the year based on each month having(31 days) For
a woman, 600 1s added to the number.

2)(m-

(a) What would the last 5 digits of an of Illinois driver’s license number
look like for a man born on February 12, 1967? 6 q O L{_ 8

(21 Yir= 43

(b) What do you know about a person who has the last 5 digits 1(1642‘?
T N0 er 20107 woman. ek day 0%

Dl : 00l Feb 1]

{ool: 03
w[ 0b>

(¢) What do you know about a person who has the last 5 digits ?

Won bon 184D or [H0 ‘
e 31+ A1) 431230 %\L

(c) Janice L. Epstein
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SAMPLE EXAM QUESTIONS FROM CHAPTER 16

1. Determine the check digit that should be appended to the identification
number 634498, if the check digit is the number needed to bring the total
of all the digits to a multiple of 10.

(A) The code 1s invalid 6 O©8 D)4

(E) None of these =

L 3ruFUH+E = Y

2. Which, if any, of the statements below are true? Mark all correct

dANSWCT'S.

K(A) 101 =1 mod?2 ! \l_’)\/f_\_ = SD QO

4 B) 77=0mod 11
) 49=1mod12 Tl =
{ (D) 39=5mod5 %’izfp@Lf

(E) None of these are true.

3. The number /{Z(,Z@ 1s accidentally entered as A}Z{D
What type of error is this?

(A) A transposition error

(B) A jump transposition error

@ A single digit error

(D) A baseball error

(E) None of these

(c) Janice L. Epstein
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4. The last three digits of a man’s ID number are the birth day of the year

based on each month of the year having 35 days. If the person is a
A

woman, 500 is added to the birth day. 35(°m~0 ) Vb 030

(a) What are the last three digits of a man’s ID num nger if he was born on

October 812

35(10-1)+ 8= 323

(b) What do you know about a person if the last three digits of the
person’s ID number are 503? J
an

WW = 003 =

(¢) What do you know about a person if the last three digits of the
erson’s ID number is 420? .
P 2 35(/9(‘\) +3] = lH(,

Vo bt Dec
\oT VALD

(c) Janice L. Epstein
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5. A code 1s given by a,a,asa, where ay 1s the check digit. The check digit
1sa, = Ta, +2a, + 5a; mod 9. ¥
vt

129
(a) Determine the value of x in the code 2x4p/ given that the check digit

1s valid.
aq:ft(ma(«va(‘* :7 5 3% 50,1
449 +20= \_j

= D,l,l,%,‘},ﬁ,é,’],@“]

(b) Determine if the check digit will find all single digit errors in the third

osition. _ 20, - .
) a\tqaq‘:s ol o 85 b3+ 4 Tay + 2% FSaz. dnf b=y Hoa, +5b5
0 med 47

by g4 g s = olth)~
YRR \—'(0,‘1,[8\5{'),%) )
oot addhoraors o las-t] =4

(¢) Determine if the check digit will find all transposition errors in the

second and third positions. aq‘= ’M\ %.,‘Zqﬁsag :r,a Fa0a
0, 8y it o 0,03% )byl s

0= 0 8 74 85 = % = 0o it

Ao uolll e (lth grors W 118150164 o,‘img
‘ ]
\ﬂgj%‘ = Qo bor 4

(c) Janice L. Epstein
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