SUPPAHUE

C

ABCD CAC
9 + ACBC
DCBA 2 A AC

Cryptarithm
Math Olympiad Training

suppahub.com



Introduction

* Cryptarithm is also known as Alphanumerics
* Each digit is represented an alphabet.

Examples

* 5can be represented by A
e 423 can be represented by ABCwhere A=4,B=2and C=3
 AAB if Ais 8 then the 3-digit number is 88B where B can be 0 to 9 but not 8.
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IMPORTANT PRINCIPLES

Sum of two digits must be from 0 to 18.
e lLargest digitis9=>9+9=18
* Smallest digitis0=>0+0=0

Hence

To have a carryover A+ B>=10
E.g.4+6=100r5+5=10

If A+ Ais 2-digit and the last digit is O then A has to be 5.
If A+ Ais 2-digit and last digit is 8 then A has to be 9.
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Tips:

5+5=10
6+6=12
7+7=14
8+8=16
9+9=18




IMPORTANT PRINCIPLES

The product of two digits must range from 0 to 81.
* Llargestdigitis9=>9x9=81
* Smallest digitis0=>0x0=0

Carry over of multiplication can be > 1 unlike addition which is always 1.
E.g. 8 x 8 =64 so the carry is 6.

A X B = 2A which means the second digit is A.

Final answer needs to be between 20 to 29.

You can guess Ais 4 and B is 6 since 4 x 6 = 24.

There is no other answer other possible pairs that give 20 to 29 can’t satisfy.
Other possibilities:
3x7=21,3x8=24,3x9=27,4x5=20,4x7=28,5x4=20,5x5=25
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1. What digit does each letter (A, B, C) represent?
A B
A B
+ AB
ccCcC

Solution

AB are similar two-digit numbers.

C cannot be 3 or greater because 333 divided by 3 will result in 3-digit number and not 2-digit.

If C=1, IfC=2,
111 /3 =37 222 /3=74
A=3andB=7 A=7andB=4
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2. What does each digit represent?

a)
A B C
X A
10AC
Solution

Since A x A gives 10, then guess A should be 3.
And there is a carry of 1 to give 10.

3x3=9

If Ais 3 then what number x 3 will give the same
digit?

C should be 5 since 5 x 3 =15 and gives a carry
of 1.

B x A + 1 will give 3 and a 2-digit number.

B should be 4 since4x3=12and 12+1=13
A=3,B=4andC=5

b)
ABCD
X 9
DCBA
Solution

Since A x 9 is a single digit then A must be 1 since if A > 1 will give 2- digit
result
E.g.2x9=18
D must be 9 since 9 x 9 = 81 and no other digit will give “1” for last digit.
1BC9
X 9
9CB1
B x 9 has no carry, soB =0 as itcan’t be 1.
Cx 9 + 8 gives 0 as second digit and carry is also C.
C=8since8x9+8=80and0x9+8=8
A=1,B=0,C=8,D=9
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3. What does each digit represent?

a) b)
CD C
BCD CAC
+BACD + ACB C
19 8 9 2 AAC
Solution Solution
3D=9 3C=7C
D=3 IfC=5->3C=15
3C=78 A+B+1=1A ---(1)
3C=18 C+C+1=A-SinceC+C=10
C=6 andA+1=2
B+A+1=?90r9 Then A =1
B+A=8o0r18 Sub A into egn (1)
fB=1 A+B+1=1A
A=7 1+B+1=11
A=7,B=1,C=6,D=3 B=11-2=9

A=1,B=9,C=5
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4. Alice’s house number is 4-digit number. When she moves the first digit to the ones place, she notices the
new 4-digit number is bigger than her house number by 4707. Wha tis her house number?

Solution

Let her house number be ABCD. Her new house number is BCDA.
BCDA — ABCD = 4707 ------- (1)

1000B + 100C + 10D + A — 1000A - 100B - 10C - D = 4707
900B + 90C + 9 D —999A = 4707

Simplify by dividing both sides by 9

100B + 10C+ D—-111A =523

IfA=1,B=6

600 + 10C+ D—-111 =523
D=4

10C-10=20

10(3) -10=20

cC=3
A=1,B=6,C=3,D=4
Her house number is 1634.
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