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* Numbers Tell Us Things

¢ Picking Parity

* Magic Squares

¢ Virahanka-Fibonacci Numbers
* Digits in Disguise

Numbers Tell Us Things

Numbers are not just symbols for calculation; they reveal patterns and truths through operations
like addition, subtraction, multiplication, and division. Exploring numbers helps uncover hidden
rules and surprising results.

Concept Explanation

Numbers carry messages such as shortcuts, predictions, or patterns. Observing and analyzing
numbers carefully allows us to understand mathematical relationships and properties.

Formula Derivation

Not applicable for this conceptual overview.

Worked lllustrations

e Example: The number 24 is even and divisible by multiple numbers, showing its properties.
e Patterns such as sequences or magic squares demonstrate number relationships.

Solved Examples



Not applicable.

Practice Set

e Level I: Identify whether given numbers are even or odd.
e lLevel 2: Find patterns in a given sequence of numbers.
e lLevel 3: Analyze a magic square and verify its properties.

Answer Key

e Level I: Even numbers end with 0,2,4,6,8; odd numbers end with 1,3,5,7,9.
e lLevel 2: Patterns depend on the sequence rule; verify by checking differences or ratios.
e Level 3: Sum of each row, column, and diagonal equals the magic sum.

Quick Reference

e Numbers reveal properties through operations.
e Patterns help predict and understand number behavior.

Glossary

¢ Number: A mathematical object used to count, measure, and label.
e Pattern: A repeated or regular arrangement of numbers or shapes.
e Magic Square: A grid where sums of rows, columns, and diagonals are equal.

Picking Parity

Parity refers to whether a number is even or odd. Understanding parity helps solve puzzles and
predict outcomes without exhaustive calculations.

Concept Explanation



Even numbers are divisible by 2; odd numbers are not. The sum and product of even and odd
numbers follow specific rules:

e Even + Even = Even
e Odd + Odd = Even
e Even + Odd = Odd
e Even x Any = Even
e Odd x Odd = Odd

Formula Derivation

Let a and b be integers.

o Ifa = 2m (even), b = 2n (even), then a + b = 2m + 2n = 2(m + n) (even).
e Ifa=2m+1(odd),b=2n+1(odd), thena+b=2m+1+2n+1=2(m+n+1)
(even).
o Ifa =2m (even),b=2n+1 (odd),thena+b=2m+2n+1=2(m+n)+ 1 (odd).
e For multiplication, if a is even, a X bis even because a = 2m implies
a X b=2m x b =2(mb).
e Ifbothaandbareodd,a =2m + 1,b = 2n + 1, then
axb=02m+1)(2n+1) =4mn+2m + 2n + 1 = 2(2mn + m + n) + 1 (odd).

Worked lllustrations

Sum of two odd numbers: 3 + 5 = 8 (even)
Sum of even and odd: 4 + 7 =11 (odd)
Product of odd numbers: 3 x 5 =15 (odd)
Product of even and odd: 4 x 5 = 20 (even)

Solved Examples

Example: Can five numbers from the set {1,3,5,7,9,11,13} sum to 30?

Solution: Since all numbers are odd, sum of five odd numbers is odd (odd + odd + odd + odd + odd
= odd), but 30 is even. Therefore, it is impossible.



Practice Set

e lLevel I: Identify parity of given numbers.
e Level 2: Determine parity of sums and products of given pairs.
e Level 3: Solve puzzles involving sums of multiple numbers with parity constraints.

Answer Key

e Level I: Even or odd as per last digit.
e Level 2: Use parity rules to find sum/product parity.
e Level 3: Use parity logic to accept or reject possible sums.

Quick Reference

e Even + Even = Even
e Odd + Odd = Even
e Even + Odd = Odd
e Even x Any = Even
e Odd x Odd = Odd

Glossary

e Parity: The property of being even or odd.
e Even Number: Integer divisible by 2.
e Odd Number: Integer not divisible by 2.

Magic Squares

A magic square is a grid of numbers where the sums of every row, column, and diagonal are
equal. This constant sum is called the magic sum.

Concept Explanation



Magic squares have historical and cultural significance and are used to explore number patterns
and symmetry.

Formula Derivation

For a 3 x 3 magic square using numbers 1to 9:

e Sum of numbers1through 9is1 +2 4 --- 4+ 9 = 45.

e Since there are 3 rows, each row sums to 4—35 = 15,

e Therefore, the magic sum is 15.

Worked lllustrations

Example 3 x 3 magic square:

8 1 6
3 5 7
4 < 2

Each row, column, and diagonal sums to 15.

Solved Examples

Example: Verify the magic sum of the above square.

Solution:

e Rowlsum:8+1-+6 =15
e Columnlisum:8+3+4 =15
e Diagonalsum: 8 4542 =15



Practice Set

e Level I: Complete a partially filled 3 x 3 magic square.
e Level 2: Construct a 3 x 3 magic square using numbers1to 9.
e Level 3: Explore properties of 4 x 4 magic squares and find the magic sum.

Answer Key

e Level I: Fill missing numbers to maintain magic sum 15.
e lLevel 2: Use the standard magic square arrangement.
e Level 3: Magic sum for 4 x 4 with numbers 1to 16 is 16%” +—4 =34

Quick Reference

e Magic sum for 3 x 3:15

e Magic sum for 4 x 4: 34

e Sum of numbers1to n: @

Glossary

e Magic Square: Square grid with equal sums in rows, columns, and diagonals.
e Magic Sum: The common sum of rows, columns, and diagonals.

Virahanka-Fibonacci Numbers

The Virahanka-Fibonacci sequence is a famous number sequence where each number is the sum
of the two preceding numbers, starting with 0 and 1.

Concept Explanation

The sequence appears in nature, art, and science, showing deep connections between these
fields.



Formula Derivation

Define the sequence F,, as:

F():O, F1: ]., Fn:Fn_1+Fn_2 fOI"I’LZ2

Worked lllustrations

e Firstfewterms:0,1,1,2, 3,5, 8,13, 21, 34, ..
e Example: F5 =F;+ F3=3+4+2=5

Solved Examples

Example: Find F.

Solution:

.F5:5
o [y =F;+Fy=5+3=28
0F7=F6—|—F5=8+5=13

Practice Set

e level I: List first 10 Fibonacci numbers.
e level 2: Find the 12th Fibonacci number.
e Level 3: Prove that the sum of first n Fibonacci numbers is Fj,1 o — 1.

Answer Key

e Level1:0,11,235,8,13,21,34
e level 2: F1o = 144
¢ Level 3: Use induction to prove the sum formula.



Quick Reference

e Recurrence: F,, = F,_1+ F,_o
e Initialterms: Fy =0, F; =1

Glossary

e Fibonacci Sequence: Sequence where each term is sum of two preceding terms.
e Recurrence Relation: Equation defining terms of a sequence using previous terms.

Digits in Disguise

Digits in disguise refers to puzzles where letters represent digits, and the goal is to find the digit
each letter stands for.

Concept Explanation

Each letter corresponds to a unique digit (0-9). By using arithmetic and logical reasoning, we solve
for the digits.

Formula Derivation

Consider the puzzle:

R+R+R=SR

Where R and S are digits.

Expressing the sum:



3xR=10xS+ R

Rearranged:

3R — R =1052R = 10SR =55

Since R and S are digits, S = 1 and R = 5 satisfy the equation.

Worked lllustrations

e Check 3 x 5 = 15, which matches SR = 15.

Solved Examples

Example: Solve A + B = BA where A and B are digits.

Solution: Express BA = 10B + A.

A+B=10B+ AB=10B0 =9B

Only B = 0 satisfies, so B = 0, A any digit.

Practice Set

e levell:Solve X + X =YY.
e Level 2:Solve AB + BA = CC.
e Level 3:Solve SEND + MORFE = MONFEY.



Answer Key

o level: X =5,Y =1 (since5 + 5 = 10)
e Level 2: Requires trial and error with digit constraints.
e Level 3: Classic cryptarithm with unique solution.

Quick Reference

e letters represent digits 0—9.
e Use place value and arithmetic to form equations.
e Apply logical deduction and trial to solve.

Glossary

e Cryptarithm: A mathematical puzzle where digits are replaced by letters.
e Place Value: The value of a digit depending on its position.



