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Four LETTERS EACH THAT CAN Be MADE FROM THE W ORD

FiIND THE NUMBER OF COMBINATIONS AND PERMUTATIONS OF FOUR LETTERS
EAcH THAT CAN BE MADE FRoM THE W oRrRD

W/HEN WORKING WITH WORDS AND SELECTING OR ARRANGING LETTERS, IT IS ESSENTIAL TO UNDERSTAND THE CONCEPTS OF
PERMUTATIONS AND COMBINATIONS. THESE CONCEPTS HELP DETERMINE HOW MANY DIFFERENT ARRANGEMENTS OR SELECTIONS
CAN BE MADE FROM A SET OF ITEMS, IN THIS CASE, LETTERS OF A WORD. THE PROBLEM OF FINDING THE NUMBER OF FOUR-LETTER
COMBINATIONS OR PERMUTATIONS FROM A SPECIFIC WORD INVOLVES ANALYZING THE LETTER COMPOSITION OF THE WORD,
CONSIDERING WHETHER THE LETTERS ARE DISTINCT OR REPEATED, AND APPLYING RELEVANT MATHEMATICAL FORMULAS
ACCORDINGLY. THIS ARTICLE EXPLORES THE PROCESS STEP-BY-STEP, PROVIDING COMPREHENSIVE EXPLANATIONS AND EXAMPLES
TO CLARIFY THESE CONCEPTS.

UNDERSTANDING PERMUTATIONS AND COMBINATIONS

PERMUTATIONS

PERMUTATIONS REFER TO ARRANGEMENTS OF ITEMS WHERE THE ORDER MATTERS. FOR EXAMPLE, ARRANGING THE LETTERS A, B,
C, D IN DIFFERENT ORDERS YIELDS DIFFERENT PERMUTATIONS (ABCD, BACD, ACBD, TC.). THE NUMBER OF PERMUTATIONS
DEPENDS ON WHETHER THE ITEMS ARE DISTINCT AND WHETHER REPETITION IS ALLOWED.

COMBINATIONS

COMBINATIONS INVOLVE SELECTING ITEMS WHERE THE ORDER DOES NOT MATTER. FOR EXAMPLE, CHOOSING FOUR LETTERS OUT
oF THe SET {A, B, C, D} REGARDLESS OF THEIR ORDER. THE FOCUS HERE IS SOLELY ON THE SELECTION, NOT HOW THEY ARE
ARRANGED.

ANALYZING THE WORD AND ITS LETTERS

TO DETERMINE THE NUMBER OF FOUR-LETTER ARRANGEMENTS OR SELECTIONS, THE FIRST STEP IS TO ANALYZE THE GIVEN WORD'S
LETTER COMPOSITION. LET'S CONSIDER AN EXAMPLE WORD TO ILLUSTRATE THE PROCESS:
ExampLE WorD: “BALLOON"

THIS WORD CONTAINS THE FOLLOWING LETTERS:
- B (1 oCCURRENCE)

- A (1 OCCURRENCE)

- L (2 oCCURRENCES)

- O (2 OCCURRENCES)

- N (1 OCCURRENCE)

TOTAL NUMBER OF LETTERS: 7/

THE PRESENCE OF REPEATED LETTERS (L AND O) INFLUENCES HOW MANY UNIQUE PERMUTATIONS AND COMBINATIONS ARE
POSSIBLE.



CALCULATING PERMUTATIONS OF FOUR LETTERS

PERMUTATIONS INVOLVE ARRANGING FOUR LETTERS CHOSEN FROM THE WORD'S LETTER SET, CONSIDERING THE REPETITIONS.

STEP 1: DETERMINE PossiBLE CASES BASED ON REPETITION

SINCE THE WORD CONTAINS REPEATED LETTERS, DIFFERENT CASES ARISE:
1. ALL FOUR LETTERS ARE DISTINCT.

2. TWO LETTERS ARE THE SAME, AND THE OTHER TWO ARE DISTINCT.
3. TWO PAIRS OF IDENTICAL LETTERS.

4. THREE IDENTICAL LETTERS AND ONE DIFFERENT.

5. FOUR IDENTICAL LETTERS (NOT POSSIBLE HERE).

Step 2: CALCULATE PERMUTATIONS FOR EACH CASE

CAsSE 1: ALL FOUR LETTERS ARE DISTINCT

- PossIBLE DISTINCT LETTERS: B, A, L, O, N
- NUMBER OF DISTINCT LETTERS IN THE WORD: &

NUMBER OF WAYS TO CHOOSE 4 DISTINCT LETTERS OUT OF THESE 5:

\[

\einom{53}{4} =5

\]

FOR EACH SELECTION, THE NUMBER OF ARRANGEMENTS (PERMUTATIONS) OF 4 DISTINCT LETTERS:
\[

41 =24

\]

TOTAL PERMUTATIONS IN THIS CASE:
\[

5\1iMes 24 =120

\]

CASE 2: TWO IDENTICAL LETTERS AND TWO OTHER DISTINCT LETTERS

- LETTERS WITH DUPLICATES: L (2), O (2)

POSSIBLE CHOICES:

- L AS THE REPEATED LETTER: SELECT L TWICE, PLUS 2 OTHER DISTINCT LETTERS FROM THE REMAINING (B, A, O, N)

- O AS THE REPEATED LETTER: SELECT O TWICE, PLUS 2 OTHER DISTINCT LETTERS FROM (B, A, L, N)

NUMBER OF WAYS:

- For L:

\l

\esinom{4}{2} =6

\]

CHOICES OF THE REMAINING 2 DISTINCT LETTERS FROM {B, A, O, N}
-For O:

\l

\einom{4}{2} =6



\]

CHOICES OF REMAINING 2 DISTINCT LETTERS FROM {B, A, L, N}

TOTAL NUMBER OF 4-LETTER SETS:

\[

(6+6)=12

\]

NUMBER OF ARRANGEMENTS FOR EACH SET WITH TWO IDENTICAL LETTERS:
\[

\rrac{41}{21} = \rrac{243{2} =12
\]

TOTAL PERMUTATIONS:

\[

12 \TiMes 12 = 144

\]

CAse 3: TWO PAIRS OF IDENTICAL LETTERS
- Pairs: (L, L) ano (O, O)
NUMBER OF SUCH SETS:

1 \rext{ (L, L, O, O)}
\]

NUMBER OF ARRANGEMENTS:

\rrAac{413{2! \Times 213 = \rrac{243}{4} =6
\]

CASE 4: THREE IDENTICAL LETTERS AND ONE DIFFERENT

- NOT POSSIBLE HERE, SINCE NO LETTER APPEARS 3 TIMES.
TOTAL PERMUTATIONS OF FOUR LETTERS:

ADDING ALL CASES:

\[

120+ 144 + 6 =270

\]

THUS, FROM THE WORD “BALLOON,” THE TOTAL NUMBER OF FOUR-LETTER PERMUTATIONS Is 270.

CALCULATING COMBINATIONS OF FOUR LETTERS

IN CONTRAST TO PERMUTATIONS, COMBINATIONS FOCUS ON SELECTING FOUR LETTERS REGARDLESS OF THEIR ORDER.



STeP 1: IDENTIFY PossiBLE CASES BASED ON REPETITION

SIMILAR TO PERMUTATIONS, THE CASES ARE:

1. ALL FOUR LETTERS ARE DISTINCT.

2. TWO IDENTICAL LETTERS AND TWO OTHERS.
3. TWO PAIRS OF IDENTICAL LETTERS.

4. THREE IDENTICAL LETTERS AND ONE DIFFERENT.

STEP 2: CoUNT THE NUMBER OF COMBINATIONS FOR EACH CASE

CAsE 1: ALL FOUR LETTERS ARE DISTINCT

NUMBER OF WAYS:
- CHOOSE 4 DISTINCT LETTERS FROM {B, A L, O, N}:

\[
\einom{5}{4} =5
\]

CASE 2: TWO IDENTICAL LETTERS AND TWO OTHERS

- For L (SINCE IT APPEARS TWICE), CHOOSE:
- THEPARL, L
- PLUS 2 OTHER DISTINCT LETTERS FROM {B, A O, N}:

\[
\einom{4}{2} =6
\]

- For O (SIMILARLY):
- THEPAR O, O
- PLUS 2 OTHER DISTINCT LETTERS FROM {B, A, L, N}:

\[
\einom{4}{2} =6
\]

TOTAL COMBINATIONS:
\[

6+6=12
\]

CAsE 3: TWO PAIRS OF IDENTICAL LETTERS

- OnLY one possieiLITY: {L, L, O, O}
- NUMBER OF COMBINATIONS: 1

CASE 4: THREE IDENTICAL LETTERS AND ONE DIFFERENT

- NoT POSSIBLE HERE, AS NO LETTER APPEARS THREE TIMES.



TOTAL COMBINATIONS:
SUM OF ALL CASES:

\[

5+12+1=18

\]

THEREFORE, THERE ARE 18 DIFFERENT FOUR-LETTER COMBINATIONS THAT CAN BE FORMED FROM “BALLOON”.

SUMMARY AND FINAL REMARKS

IN SUMMARY, CALCULATING THE NUMBER OF PERMUTATIONS AND COMBINATIONS OF FOUR LETTERS FROM A WORD REQUIRES
CAREFUL ANALYSIS OF THE LETTER COMPOSITION, ESPECIALLY WHEN REPETITIONS EXIST. FOR THE EXAMPLE WORD
“BALLOON,” THE CALCULATIONS REVEAL:

- NUMBER OF FOUR-LETTER PERMUTATIONS: 270
- NUMBER OF FOUR-LETTER COMBINATIONS: 18

THESE CALCULATIONS EXEMPLIFY HOW COMBINATORIAL PRINCIPLES ARE APPLIED IN PRACTICAL SCENARIOS INVOLVING WORD
ARRANGEMENTS. W/HEN APPROACHING SIMILAR PROBLEMS, THE KEY STEPS INVOLVE!:

- ANALYZING THE FREQUENCY OF EACH LETTER

- CATEGORIZING CASES BASED ON THE PRESENCE OF REPEATED LETTERS

- APPLYING APPROPRIATE FORMULAS FOR PERMUTATIONS AND COMBINATIONS
- SUMMING ACROSS ALL VALID CASES TO OBTAIN THE TOTAL COUNTS

UNDERSTANDING THESE CONCEPTS IS FUNDAMENTAL IN FIELDS LIKE CRYPTOGRAPHY, WORD PUZZLES, AND PROBABILITY THEORY,
WHERE ARRANGEMENTS AND SELECTIONS ARE COMMONPLACE.

ADDITIONAL NOTES AND TIPS

e ALWAYS START BY COUNTING THE FREQUENCY OF EACH LETTER IN THE WORD.

o FOR PERMUTATIONS, REMEMBER TO DIVIDE BY FACTORIALS OF REPEATED LETTERS TO AVOID OVERCOUNTING.

e FOR COMBINATIONS, FOCUS SOLELY ON THE SELECTION, NOT THE ORDER, AND ADJUST CALCULATIONS ACCORDINGLY.
o Usk BINOMIAL COEFFICIENTS \(\BINOM{N}{Kk}\) TO DETERMINE THE NUMBER OF WAYS TO SELECT ITEMS.

e BE CAUTIOUS ABOUT THE CASES WHERE CERTAIN REPETITIONS ARE IMPOSSIBLE DUE TO THE WORD'S LETTER
COMPOSITION.

BY MASTERING THESE METHODS, YOU CAN EFFICIENTLY SOLVE A WIDE RANGE OF COMBINATORIAL PROBLEMS INVOLVING WORDS
AND LETTER ARRANGEMENTS.



FREQUENTLY AskeD QUESTIONS

How MANY DIFFERENT 4-LETTER ARRANGEMENTS CAN BE FORMED FROM THE WORD
‘COMBINE’ IF REPETITION IS ALLOWED?

IF REPETITION IS ALLOWED AND THE WORD HAS 7 DISTINCT LETTERS, THEN THE TOTAL ARRANGEMENTS ARE 7”4 = 2401.

\WHAT IS THE NUMBER OF 4-LETTER PERMUTATIONS THAT CAN BE MADE FROM THE
worD ‘BANANA’ CONSIDERING THE REPEATED LETTERS?

Since ‘BANANA' HAS REPEATED LETTERS, THE TOTAL PERMUTATIONS DEPEND ON THE SELECTION OF DISTINCT LETTERS. For
EXAMPLE, CHOOSING 4 DIFFERENT LETTERS OUT OF THE UNIQUE ONES (B, A/ N), AND ACCOUNTING FOR REPETITIONS, THE
CALCULATION INVOLVES PERMUTATIONS OF MULTISETS. THE EXACT NUMBER VARIES BASED ON SELECTION.

How MANY 4-LETTER COMBINATIONS CAN BE FORMED FROM ‘DEED’ IF ORDER DOES NOT
MATTER?

CONSIDERING COMBINATIONS WITHOUT REGARD TO ORDER AND ACCOUNTING FOR REPEATED LETTERS, THE TOTAL IS DETERMINED
BY SELECTING UNIQUE SETS SUCH AS {D, E} WITH REPETITIONS, RESULTING IN A SPECIFIC COUNT BASED ON COMBINATIONS WITH
REPETITIONS.

FroM THE WoRrD ‘FOUR’ HOW MANY 4-LETTER PERMUTATIONS ARE POSSIBLE?
4

SINCE ALL 4 LETTERS ARE DISTINCT, THE TOTAL NUMBER OF PERMUTATIONS IS 4! = 24,

IF | SELECT 4 LETTERS FROM THE WORD 'BALLOON’, HOW MANY ARRANGEMENTS ARE
POSSIBLE CONSIDERING REPEATED LETTERS?

W/ ITH REPEATED LETTERS (I_ AND O), THE TOTAL ARRANGEMENTS DEPEND ON WHICH LETTERS ARE CHOSEN. FOR EXAMPLE,
SELECTING ALL DISTINCT OR SOME REPEATED LETTERS, THE CALCULATION VARIES, TYPICALLY INVOLVING PERMUTATIONS OF
MULTISETS.

CAN YOU DETERMINE THE NUMBER OF 4-LETTER ARRANGEMENTS FROM ‘DRIVE’ IF NO
LETTER REPEATS?

YES, SINCE ALL 5 LETTERS ARE DISTINCT, THE NUMBER OF ARRANGEMENTS OF 4 LETTERS IS P(5,4) = 5x4x3x2 = 120.

How MANY 4-LETTER COMBINATIONS CAN BE FORMED FROM ‘MATHS' WHEN ORDER IS
NOT IMPORTANT?

\WITH ALL DISTINCT LETTERS, THE NUMBER OF COMBINATIONS IS C(5,4) = 5. THESE ARE THE DIFFERENT SETS OF 4 LETTERS
CHOSEN FROM THE 5.

\W/HAT IS THE DIFFERENCE BETWEEN PERMUTATIONS AND COMBINATIONS IN THE CONTEXT
OF FORMING 4-LETTER WORDS FRoM ‘PEAR’?

PERMUTATIONS COUNT ARRANGEMENTS WHERE ORDER MATTERS (£.G., 'PEAR’ vs. 'REAP’), TOTALING 4! = 24. COMBINATIONS
COUNT UNIQUE SETS REGARDLESS OF ORDER, WHICH IS C(4,4) = 1 FOR ALL FOUR LETTERS.



How DO REPEATED LETTERS IN A WORD AFFECT THE CALCULATION OF PERMUTATIONS
AND COMBINATIONS OF 4-LETTER SELECTIONS?

REPEATED LETTERS REDUCE THE TOTAL NUMBER OF UNIQUE PERMUTATIONS BECAUSE SWAPPING IDENTICAL LETTERS DOESN'T
PRODUCE A NEW ARRANGEMENT. W/HEN CALCULATING PERMUTATIONS OF MULTISETS, FACTORIALS ARE DIVIDED BY THE
FACTORIALS OF REPEATED COUNTS TO ACCOUNT FOR INDISTINGUISHABLE ARRANGEMENTS.

ADDITIONAL RESOURCES

Fino THE Numeer OF CoMBINATIONS AND PERMUTATIONS OF Four LETTERS EACH THAT CAN BE MADE FROM THE W orRD

W/HEN EXPLORING THE FASCINATING WORLD OF COMBINATORICS, ONE OF THE FUNDAMENTAL QUESTIONS INVOLVES DETERMINING
HOW MANY DIFFERENT ARRANGEMENTS OR SELECTIONS CAN BE MADE FROM A GIVEN SET OF ELEMENTS. IN PARTICULAR, THE
PROBLEM OF FINDING THE NUMBER OF COMBINATIONS AND PERMUTATIONS OF FOUR LETTERS EACH, DERIVED FROM A SPECIFIC
WORD, IS A CLASSIC EXAMPLE THAT ENCOMPASSES MANY CORE PRINCIPLES OF DISCRETE MATHEMATICS. THIS COMPREHENSIVE
REVIEW AIMS TO DISSECT THIS PROBLEM IN DEPTH, PROVIDING CLARITY ON THE CONCEPTS, FORMULAS, METHODS, AND
APPLICATIONS INVOLVED.

UNDERSTANDING THE FOUNDATIONS: PERMUTATIONS AND COMBINATIONS

BEFORE DIVING INTO SPECIFIC CALCULATIONS RELATED TO THE WORD, IT’S ESSENTIAL TO UNDERSTAND THE CORE DEFINITIONS
AND DIFFERENCES BET\WEEN PERMUTATIONS AND COMBINATIONS, AS THEY FORM THE BACKBONE OF THE PROBLEM.

PERMUTATIONS

- DEFINITION: PERMUTATIONS REFER TO THE ARRANGEMENTS OF A SET OF ELEMENTS WHERE ORDER MATTERS.
- EXAMPLE: ARRANGING THE LETTERS A, B, C IN DIFFERENT ORDERS, SUCH AS ABC, BAC, CAB, eTcC.
- FORMULA FOR PERMUTATIONS OF SELECTING R ELEMENTS FROM N DISTINCT ELEMENTS:

\[

P(N, R) = \FrRAc{N}{(N - R)!}
\]

- KEY POINTS:

- \WHEN ALL ELEMENTS ARE DISTINCT, PERMUTATIONS ARE STRAIGHTFORW ARD.
- |F SOME ELEMENTS ARE REPEATED, ADJUSTMENTS ARE NECESSARY (COVERED LATER).

COMBINATIONS

- DeriNTION: COMBINATIONS REFER TO THE SELECTION OF ELEMENTS FROM A SET WHERE ORDER DOES NOT MATTER.
- ExampLE: CHoosING 3 LETTERS oUT of A, B, C, D, wHere ABC Is THe saMe As CAB or BAC.
- FORMULA FOR COMBINATIONS OF SELECTING R ELEMENTS FROM N DISTINCT ELEMENTS:

\[
C(N, R) = \einomM{N}{r} = \FrAc{NI}R! (N - R)!}
\]

- Key poINTs:



- Focusep PURELY ON SELECTION, NOT ARRANGEMENTS.
- USEFUL WHEN THE ORDER OF SELECTION IS IRRELEVANT.

THE WoRrD AND |Ts CHARACTERISTICS

TO ACCURATELY DETERMINE THE NUMBER OF POSSIBLE FOUR-LETTER ARRANGEMENTS OR SELECTIONS, UNDERSTANDING THE
SPECIFIC CHARACTERISTICS OF THE WORD IN QUESTION IS CRUCIAL.

ANALYZING THE W ORD

SupPOSE THE WORD IS “BALLOON" AS AN EXAMPLE—THIS IS A COMMONLY USED WORD W/ITH MULTIPLE REPEATED LETTERS.
ALTERNATIVELY, THE WORD CouLD BE “COMPUTER,” WHICH CONTAINS ALL DISTINCT LETTERS.

Case 1: WORD WITH ALL DISTINCT LETTERS

- ExampLe: “COMPUTER” (C, O, M, P, U, T, E,R)
- TOTAL LETTERS: 8
- ALL ARE UNIQUE.

CASE 2: WORD WITH REPEATED LETTERS

- ExampLe: “BALLOON" (B, A, L, L, O, O, N)
- TOTAL LETTERS: 7/

- RePETITION:

- L APPEARS TWICE

- O APPEARS TWICE

- TOTAL DISTINCT LETTERS: B, A, L, O, N (5 DISTINCT LETTERS)
- FREQUENCIES:

-B: 1

-A]

-L: 2

-0: 2

-N: T

THE APPROACH WILL DIFFER BASED ON THE PRESENCE OR ABSENCE OF REPEATED LETTERS.

CoUNTING PERMUTATIONS AND COMBINATIONS IN DIFFERENT SCENARIOS

THE CORE OF THE PROBLEM LIES IN UNDERSTANDING HOW REPETITIONS AFFECT THE TOTAL COUNTS. WE WILL EXPLORE BOTH
SCENARIOS: ALL DISTINCT LETTERS AND REPEATED LETTERS.

SceNARIO 1: ALL DISTINCT LETTERS

TOTAL DISTINCT LETTERS: N

- FOR A WORD WITH N UNIQUE LETTERS, THE NUMBER OF PERMUTATIONS OF 4 LETTERS:



\[
P(N, 4) = \rrac{N}{(N-4)1}

\]

- THE NUMBER OF COMBINATIONS OF 4 LETTERS:
\[

C(N, 4) = \sinom{n}{4}

\]

ExampLE: WiTH N=8 (COMPUTER)

- PERMUTATIONS:

\[

P(8, 4) = \rrac{81}{(8-4)'} = \rrac{813{41} = \rrac{40320}{24} = 1680
\]

- COMBINATIONS:

\[

C(8, 4) = \enom{8}{4} = \rrac{8!3{4141} = 70

\]

INTERPRETATION:

- THere ARE 1,680 WAYS TO ARRANGE 4 DIFFERENT LETTERS SELECTED FRoM “COMPUTER.”
- THERE ARE 70 WAYS TO SELECT 4 DIFFERENT LETTERS, DISREGARDING ORDER.

SCENARIO 2: REPEATED LETTERS PRESENT

W/HEN THE WORD CONTAINS REPEATED LETTERS, THE CALCULATIONS BECOME MORE NUANCED, AS IDENTICAL LETTERS REDUCE
THE TOTAL NUMBER OF DISTINCT ARRANGEMENTS.

KEY CONSIDERATIONS:
- How MANY REPEATED LETTERS ARE INVOLVED?

- How MANY TIMES EACH REPEATED LETTER APPEARS?
- W/HICH COMBINATIONS INVOLVE REPETITIONS, AND WHICH DO NOT?

CALCULATING PERMUTATIONS WITH REPEATED LETTERS

W/HEN SELECTING 4 LETTERS FROM A SET THAT CONTAINS REPEATED CHARACTERS, THE TOTAL NUMBER OF PERMUTATIONS
DEPENDS ON THE COMPOSITION OF THE SELECTED LETTERS.

PossiBLE CASES FOR SELECTION

ASSUMING THE SET OF DISTINCT LETTERS 1S \(D = \{L_1,L_2, .., L_x\}\), WITH SOME LETTERS REPEATED, THE POSSIBLE
CASES FOR CHOOSING 4 LETTERS ARE:



1. ALL FOUR LETTERS ARE DISTINCT.

2. ONE LETTER IS REPEATED TWICE, AND TWO OTHER DISTINCT LETTERS ARE SELECTED.

3. TWO LETTERS ARE EACH REPEATED TWICE.

4. ONE LETTER IS REPEATED THREE TIMES, AND ONE OTHER DISTINCT LETTER IS SELECTED.

5. ONE LETTER IS REPEATED FOUR TIMES. (IF SUCH EXISTS; UNLIKELY WITH THE GIVEN WORD UNLESS A LETTER APPEARS FOUR
TIMES)

NoTEe: For THE worD “BALLOON,” FOR EXAMPLE, THE MAXIMUM REPETITION IS 2, SO CASES INVOLVING THREE OR FOUR
REPETITIONS ARE IMPOSSIBLE.

CALCULATING EAcH CASE

LET'S ANALYZE EACH CASE WITH DETAILED FORMULAS:
CASE 1: ALL FOUR LETTERS ARE DISTINCT

- NUMBER OF WAYS TO CHOOSE 4 DISTINCT LETTERS:

\[

\TexT{NUMBER OF comeINATIONS} = \BINOM{K}{4}

\]

- NUMBER OF PERMUTATIONS FOR EACH COMBINATION:

\[

P(4 4)=41=24

\]

- TOTAL PERMUTATIONS:

\[

\TexT{ToTaL} = \einom{k}{4} \TiMes 4! = \einom{k}{4} \TiMeS 24
\]

ExAMPLE: For “BALLOON,” wiTH 5 DISTINCT LETTERS, \(k=5\):
\[

\einom{5}{4} =5

\]

\[

\TexT{ToTAL PErMUTATIONS} = 5 \TIMeS 24 = 120

\]

CAsE 2: ONE LETTER REPEATED TWICE, PLUS TWO OTHER DISTINCT LETTERS

- NUMBER OF WAYS TO CHOOSE THE REPEATED LETTER:

\l

\TexT{NUMBER OF cHoICES} = \TEXT{NUMBER OF LETTERS WITH AT LEAST 2 REPETITIONS}

\]

IN “BALLOON,” L AND O ARE REPEATED.



- FOR EACH SUCH LETTER:
- CHOOSE 2 INSTANCES OF THE REPEATED LETTER (FIXED, SINCE THE REPEATS ARE IDENTICAL).

- SELECT 2 OTHER DISTINCT LETTERS FROM REMAINING LETTERS (EXCLUDING THE REPEATED ONE)Z

\[
\einom{k-13{23
\]

- NUMBER OF ARRANGEMENTS OF THE SELECTED 4 LETTERS (\X/ITH ONE LETTER REPEATED T\X/ICE)Z

\[
\rrac{4}{21} =12
\]

- TOTAL ARRANGEMENTS ACROSS ALL SUCH CHOICES:

\l

\TexT{ToTAL} = \TeExT{NUMBER OF REPEATED LETTERS} \TIMES \BINOM{K-13}{2} \TIMES 12

\]

ExampLE: For “BALLOON,” REPEATED LETTERS ARE L AND O:
- RepeATED LETTERS: L, O (2 opPTIONS)

- For L:

\[
\einom{4}{2} =6
\]

-For O:

\[
\einom{4}{2} =6
\]

- TOTAL ARRANGEMENTS:

\[
(2)\7TiMes (6 + 6) \TiMes 12 =2 \TiMes 12 \TiMes 12 = 288

\]

(NOTEZ THE ACTUAL CALCULATION MAY VARY BASED ON THE SPECIFIC SET, THE ABOVE IS FOR ILLUSTRATION.)

Case 3: TwO LETTERS EACH REPEATED TWICE
- FOrR EXAMPLE, SELECTING L AND O, EACH REPEATED TW/ICE:

- NUMBER OF SUCH COMBINATIONS:

\l

\eINOoM{\TEXT{NUMBER OF LETTERS WITH AT LEAST 2 REPETITIONS} }{2}

\]

- NUMBER OF ARRANGEMENTS FOR EACH SUCH COMBINATION:



\[
\rrac{4}{21213 =6

\]

- TOTAL PERMUTATIONS:

\[

\TexT{NUMBER OF opTIONS} \TIMES 6

\]

IN “BALLOON,” wiTH L AND O BOTH REPEATED TWICE, ONLY ONE SUCH COMBINATION EXISTS:
\[

\TexT{ToTaL} = 1\TIMes 6 = 6

\]

CALCULATING COMBINATIONS IN THE PRESENCE OF REPITITIONS

W/HEN CONSIDERING COMBINATIONS (\X/HERE ORDER DOES NOT MATTER), THE CALCULATIONS INVOLVE SELECTING SETS OF
LETTERS WITH POSSIBLE REPETITIONS.

APPROACH:

- For REPEATED LETTERS, USE MULTISETS.
- THE NUMBER OF MULTISETS OF SIzE 4
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