Learn how to solve problems that
calculators can’t

999 999 x 222 222 + 333 333 x 333 334 =?

Computing Large Whole Numbers
Math Olympiad Training
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The Concept

1234 =1000xa+100xb+10xc+1xd
=1000x1+100x2+10x3+1x4
=1000+200+30+4

Try: 543

543 =100x5+10x4+3
=500+40+ 3




Example 1 - Simplification

999 999 x 222 222 + 333333 x333334 =7

= (333333 x 3 x222222) + (333 333 x 333 334)
=333333 x [ (3 x222222) + (333 334)]

= 333 333 x (666 666 + 333 334)

=333 333 x 1 000 000

=333 333 000 000




Simple subtraction tips

2200 - 22
=2178

222 000 — 222
=221778

2222 0000 - 2222
=22217778




Simple subtraction tips

3300-33
= 3267

333 000 -333
=33 2667




Example 2 - Find sum of digits

Find the sum of all digits of 333...333 X \666...666. )

| |

2008 3s 2008 65
333...333 X 666...666 2+7=9 (How many pairs of 97)
=333...333x3x222..222 1+8=9 -one more here
=999...999 x 222..222
= (1000...000 — 1) x 222...222 2008 x 9 =18 072
\_Y_)
2008 Os 2008 2s

=222...222 000...000 — 222...222

= 2\22...222}1 777...77?8
v

Y
?? 2s ??7s




Example 3 - using Algebra

The sum of three digits is 21.
Digit in the ones place is greater than the tens place.

A new number is 198 more than the original one, is formed by interchanging the digit in the ones place with
the digit in the hundreds place.

What is the original number?

Solution

Represent the 3 digit number as “abc”.

Guess the number ->abc=? 678 —is it only answer?

Equation (1) : 100a + 10b + ¢ = abc

Equation (2) : 100c + 10b + a — abc = 198 (after interchanging) 957 — 759 = 198

Try — 759?

N S

Solve the equations:
100c + 10b + a—(100a + 10b + c) = 198

99c —99a =198
99 (c—a) =198
c—a=198/99

c—a=2




Example 4 - Application of Algebra

Miss C was born on the 1%t January many years ago. In 2002, her age was the sum of all the four digits of the year that
she was born in. How old was Miss C in 20027?

Solution
1. Eé%lbess the year she was born in using equation: 1000 + 100a + 10b + c since she must be born before year

2. Her age = sum of digits of the year she was born

2002 — (1000 + 100a+10b+c)=1+a+b+c
Answer:

4. Tip = We know she can’t be that old so we assumed “a” is 9. Miss Cis born in 1382

2002 — 1982 = 20 =>
5. 1001 =101a+ 11b +2c=>1001-101x9 = 11b + 2¢ And she is 20 in 2002
6. b= (92-2c)/11

7. Since b must be a whole number — we can guess c has to be 2.




Maths Olympiad

Unleash The Maths Olympian inYou!

.

Advanced Pr S & 6, suitable for 11-13 years old)

* Gat into the sperit of Maths Olympiad

.~ » wnend by Tppe 1N b
* Boest powr mathematios problem solving chilla
* QLD Quite Lanity Done’)

o Wep Uy 1ep werhad solutaons
. . # - - Aot il

Terry Chew & %




	Slide 1: Learn how to solve problems that calculators can’t
	Slide 2: The Concept
	Slide 3: Example 1 – Simplification
	Slide 4: Simple subtraction tips
	Slide 5: Simple subtraction tips
	Slide 6: Example 2 – Find sum of digits
	Slide 7: Example 3 – using Algebra
	Slide 8: Example 4 – Application of Algebra
	Slide 9

