\ Nome: ___gf_ o Date: Period: ____
Analyzing Numerical Data: Validating identification Numbers
-« D Student Activity Sheet 12: Universal Produci Codes

identification numbers are present everywhere in society. Today's identification numbers dre
more sophisticated than those infroduced years eariier {for example. Social Security
numbers). Today's numbers have a check digit to partially ensure that they have been
correctly scanned or entered into a compuier.

Universat Product Codes [UPCs), typically in the form of barcodes, identify retail producis.
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017712345 6789055,
Manufacturer Product Check
Number Number Digit

The 12-digit UPC barcode consists of three parts:
e muanufaciurer number,
e product number, and
s check digit.

For exampie, the manufacturer number for the Dr. Pepper Company is 078000 and appears
in the first six digits of all of the company's product UPC barcodes. GS1, formerly the Uniform
Code Council, issues a company this six-digit number. Every item sold by a company requires
a ditferent five-digit product number. This includes specific products, their different sizes, their
array of colors, their variety of flavors, and other distinguishing features. The last number is the
check digit, which guards against entry errors and fraud. The check digit in a UPC number
(that is, the twelfth digit) is determined in the following manner:

mMultiply the first digit by 3.

Add the second digit.

Multiply the third digit by 3.

Add the fourth digil.

Continue this aliernating process for the Digits 5 to 12.
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The check digit s chosen so thal the caolculation descried pEERBUEY T :423'-* is d. ior
fineal digsit 12 0 1n the UPC number 0102030-‘5059‘5‘07389?5109‘ et 308 R
which the surm
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3al + a2+ 3a3 + a4 + 3g5 + g6 ++ 3a7 +0b + 309 +gl0+ 3all +d ends in 0. in 1N1s weignie
sum, the weights are: {3, 1.3,1,3,1.3, 1.3, 1,3. 1},

[for example. keying in

When entering o code number. the single-digit error is most commor ;
: the order of Two

§ instead of 3). Another common error is the transposition error, where the been
ud;oc‘:u_;:m digits is reversed [for example, writing 83 instead of 38j. Systems have Feu-
established to detect and comect (when possible) these and other errors GlmMOs:
immediately.

1. Show that 0-58200-48826-5 is a vaiid UPC number. o
HOTYA0HY T8 10)4 640401215 = 3lag) 122 = )O%Y\O\S i

2. Show that 0-52200-48826-5 is an invalid UPC number. VGl d e ShAu 1V !
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.SQ’T‘GOH made a single-digit error when entering this invalid number, can you iell which 2 —

digit is i:‘wcac}r]ried? Why or why not?2
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Change one digit in this invalid number so the resulting number is valid. v 0. _
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3. Determine the check digit (d) for the UPC number 38137009213d.
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-5 Suppose you entered 8 instead of ? when recording the UPC numiber 1 55210 02149 6.(@1\/{3}}9\6
(0 2{ 1454110111 A)+(3t21Y 0 +234 % ) = 3(A)+|g = 30
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xplain why the UPC method will delect this error. . ] ; =
; e - nee | +t=3.
op e citerence ts 3(a) - 3(0) =3  |The AAwEntc 18 A0 ;
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Do you think the UPC method wili deteci all such single-digit errors? Either give several ' D
exomptes of numbers with an error that will not be detected or explain why you think all such
single-digit errors will be detected. &

see attach et ")
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4. Do you thir e UPC :
you think the UPC method will detect all such single-digit errors? Either give several exampies Of

numbers with an error that f - W
‘ z will not in why you thi gle-digit ermors
rumibes with an be detected or explain why you think all such singl dig!

;‘:’}"T: i;how that all single-digit errors are detected, suppose Digit b is recorded instead of the correct
g an even-numbered position in @ UPC number. By the UPC method, you have the following:

Jal+a2+3a3+a.. +disamultiple of 10,
3al+a2+3a3+b .. +disamultiple of 10

a-b, isaciso g

Suppose an emor was not detected. Then the difference befween these two numbers,
ethod will detect the

r:ulﬂple of 10. which is not possible since o and b are different digits. Thus. the upC m
ror.

Now suppose Digit b is recorded instead of the correct Digit a in an odd-numbered position in a UPC
number. By the UPC method, you have the following:

3c01+a2+3a3+3a..+dIisamultple of 10.
301 +a02+303+3b...+disamultiple of 10

Suppose an error was not detfected. Then the difference between these two numbers, 3a - 3b=3(a-b).is
also a multiple of 10, which means that a - b is @ multiple of 10. Again, this is not possible since a and b
are different digits. Thus, the UPC method will detect the error.
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