Permutations with Repetitions
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88 Permutations and Combinations Lesson #4: Permutations with Repetitions

Part 2

In besson 2, we investigated the number of arrangements of all of the letters in a particular
word. In every case, the letters in the word were different. In this part, we investigate what

happens when there are letters which repeat within the same word,

To examine this scenario, consider the following four letter permutations of a word without
repetitive letters, ROSE. Notice there are Py, or 24 different arrangements.

ROSE REOS OSRE SROE SERO EORS
ROES RESO OSER SRED SEOR EOSR
RSOE ORSE OERS SORE EROS ESRO
RSEO ORES OESR SOER ERSD ESOR

a) MNow, if we change the E in ROSE fo an 5, we get ROSS, § word with two letters which
are repeating. If we change all the E's in the above Tist to S's, we will get all the

for ROSS as shown in the list below.
Essﬂn )
i) Complete the last column.

il) There are no longer 24 different arrangements. Arrangements like ROSE and ROES
from the first list both become ROSS in the second list and count as only one
arrangement. The number of different arrangements of ROSS i _| 2.

HI}deutﬂm:u:;u - as many permutations of ROSS as there are of ROSE.
u
Hﬂ::drmni:ﬂnfpnmmwﬂllﬁsslsy, %-._ = Ill'

b) Hudmpﬂ:ﬂlndEmROSEmS wt.gd RSSS, a “word™ with three repeating
letters, mﬂtlmng:um

@) mss Bﬁﬂﬂ sopw B9
SEES BaAS-
Rﬁﬁ‘ ﬂm ssaﬂ s&sa RIS ZiSA
i) Complete the last column.
i) mmm ROSE, ROES, RSOE, RSEO, REOS, and RESO from the first list

arrangement of RSSS. The 24 urtgmal prrangements of ROSE is now
ﬂfaﬂmg&mem of RSSS. p

1 ‘ot
i) Notice that there are 5o ;1- as many_permutations of RSSS as there are of ROSE.

4 24 -
Hence,the umberof permutaions of RSSS is gy or =2 4
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