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Add 1765 (Mozart was 9 years old then!) if you have had
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Let x be the number you picked at the start

Let’s go to the end......
“three digits; the number then your age”; this is
So this is where we need to end.....

Back to the beginning;
“Pick a number, multiply it by 2 and add 5”;  2x+5
“multiply the result by 50”; (2x+5) x 50
“add 17657; (2x+5) x 50 + 1764

100x + age

“subtract your birth year”; (2x+5) x 50 + 1765 — birth year
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Let x be the number you picked at the start

Let’s go to the end......
“three digits; the number then your age”; this is
So this is where we need to end.....

Back to the beginning;
“Pick a number, multiply it by 2 and add 5”;  2x+5
“multiply the result by 50”; (2x+5) x 50
“add 17657; (2x+5) x 50 + 1764

100x + age

“subtract your birth year”; (2x+5) x 50 + 1765 — birth year

So what do we have;

(2x+5) x 50 + 1765 — birth year = 100x + 250 + 1765 — birth year

= 100x + 2015 — birth year
= 100x + age --yes!!!

It’s just math.......




Now let’s make another one......

 “Pick two numbers from 1,...,9; a first number and a second
number”

e “.. yourage..”

 “The answer is 6 digits;
where the first 4 digits is your birth year and the last two
digits are the first and second numbers your picked, in that
order”

Fill in the missing steps......



Here’s one way:

* Pick two numbers from 1,...,9; a first number and a second number.

* Add them together then multiply the sum by 2.

* Add 8 times the first number to this sum and then subtract the second number.

Call the result A.

* Now multiply your age by 2 and subtract it from 4030 (the year of Star Trek!).

* Multiply this number by 50. Call the result B.

* Now add the numbers A and B together.

* The answer is 6 digits;
where the first 4 digits is your birth year and the last two
digits are the first and second numbers your picked, in that order.

Can you explain why this works??



Pick two numbers from 1,...,9; a, b
Add them together then multiply the sum by 2; (a+b) x 2
Add 8 times the first number to this sum and then subtract the second number.
Call theresult A; A=2a+2b+8a—b=10a+b
Now multiply your age by 2 and subtract it from 4030; 4030 — 2 x (age)
Multiply this number by 50. Call the result B;
B=(4030-2 x (age)) x 50 = 201500 — 100 x (age)
= (2015 —age) x 100
= birth year x 100
Now add the numbers A and B together; A+ B =
A + B = (birth year) x 100 + 10a + b
The answer is 6 digits;
where the first 4 digits is your birth year and the last two
digits are the first and second numbers your picked, in that order.




4 6 13 20 22
10 12 19 21 3
11 13 25 2 9




Magic Squares...

17 24 1 8 15

23 5 7 14 16

4 6 13 20 22

10 12 19 21 3

11 13 25 2 9
Have been around since 1125 AD, at least...... (China)

(See “Magic Squares and Cubes”, by W.S. Andrews)

Each row, column
and diagonal sums
to 65, using the
digits 1,2,...,25
exactly once.
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Magic Squares...

Put the digits 1,...,9 into the square using each digit only once,
so that each row and column and diagonal add up to 15

First: How many ways are there to put the 9 digits into the square?
A LOT!! Ol=9x8x7x6x5x4x3x2x1=362,880
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Let’s analyze.....

Write out all the sums of three digits that add to 15:

All sums with 1:

O oOoNOU R WN

(195),(186) TWO

(294),(267),(258) THREE
(384),(375) TWO
(492),(456), (483) THREE
(591),(564),(582),(573) FOUR!
(654),(672),(681) THREE
(762),(753) TWO
(861),(8852),(843) THREE

(951),(942) TWO



Let’s analyze.....

Write out all the sums of three digits that add to 15:

All sums with 1:

O oOoNOU R WN

(195),(186) TWO

(294),(267),(258) THREE
(384),(375) TWO
(492),(456), (483) THREE
(591),(564),(582),(573) FOUR!
(654),(672),(681) THREE
(762),(753) TWO
(861),(8852),(843) THREE

(951),(942) TWO

middle side
corner
middle side
corner
CENTRE
corner
middle side

corner
middle side



Let’s analyze.....
Write out all the sums of three digits that add to 15:

All sumswith1: (195),(186) TWO
2: (294),(267),(258) THREE
3: (384),(375) TWO
4: (492),(456), (483) THREE
5. (591),(564),(582),(573) FOUR!
6: (654),(672),(681) THREE
7: (762),(753) TWO
8 (861),(8852),(843) THREE
9: (951),(942) TWO

middle side
corner
middle side
corner
CENTRE
corner
middle side

corner
middle side

Can you make a 3 x 3 magic square with sum =16 using 1,2 ...9? No!



Let’s analyze.....
Write out all the sums of three digits that add to 15:

All sumswith1: (195),(186) TWO
2: (294),(267),(258) THREE
3: (384),(375) TWO
4: (492),(456), (483) THREE
5. (591),(564),(582),(573) FOUR!
6: (654),(672),(681) THREE
7: (762),(753) TWO
8 (861),(8852),(843) THREE
9: (951),(942) TWO

middle side
corner
middle side
corner
CENTRE
corner
middle side

corner
middle side

Can you make a 3 x 3 magic square with sum =16 using 1,2 ...9? No!

How about sum to 16 using 2,3,..., 10? No!



Let’s analyze.....
Write out all the sums of three digits that add to 15:

All sumswith1: (195),(186) TWO
2: (294),(267),(258) THREE
3: (384),(375) TWO
4: (492),(456), (483) THREE
5. (591),(564),(582),(573) FOUR!
6: (654),(672),(681) THREE
7: (762),(753) TWO
8 (861),(8852),(843) THREE
9: (951),(942) TWO

middle side
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Can you make a 3 x 3 magic square with sum =16 using 1,2 ...9? No!

How about sum to 16 using 2,3,..., 10? No!

They are not easy to make.......... But, you can make one that adds to

18 using the digits 2,3,...,10 - why is this??
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This presentation posted here;
www.sfu.ca/~rpyke -2 presentations = math camp 2015
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