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Last time I
bijection rule

k-1 rule

Generalized product :
rull

in step process,

ii outcomes at stage ;

= Trial # outcomes i
Ex 20 students

10 Gays/10 girls
(a) 20 ! was to live them up

zoin is in Tezo !

(b
--

TTO5 - T109

10 a followed by 10 Loys

(0 !)



(c) BGBOBO-

10 Clo !"
(d) How many ways with

Billa/Bob not next to each

/ other
B,

2

Idea : How many ways
with

B
,
/B1 together ?

-- --

-> 19 ways to place pair of them
-decide if Bild, er Bali

Is! ways to place
rest

2.8 ! = 2- 19 !



Fina answer
-

201-2. 19 !

= 20 . 19! -2 .1!

220-2). 19 ! = 18 - 19 !

$10 .7 termutations

The most common application
of generalized power rul
is counting permutations
X Set

,
IX)=n < @

Def Anpermutationfrom X

is a sequence of items

taken from X in order

without repetitions

E Drawing 5 cards from



Deck X in order
,
without
-
-

replacement

52515498
# way to dont

is

I
Igeneral , the number of

tations from a setX
r-perme
of size his

n(n-)(r-2)
.
- -
(n- r +1)

wall

r) !
Notation-



E Drama club of 10

students has to select

president Up , treasurer
art secretary , no person
holds 2 offices,

How many ways
?

----- P((0 , 4)=
PVTS Is

5040

EX3 How many ways to
make a password from
X = Sabic .. 2)
of length 10 ?

a) 26

(b) If all characters are



distinct ?

P(26 , (0) = 26
Cl No repetition , end xyz

-------427

P(23 , 7)=
(d) No repetitions

,

must

curtain the letter K.

10: P(25 ,9)

/ remaining
pr's-timk letters

el No repetitions,
must contain letters

X
, 7
and z.



Place x , uit , ret

10
.

. = P10 ,3)

P(23 ,7)

(f) Must certain

a badefshij

10 ! = P(10 ,
10)

Def A permutationfasetX
-

IS a Sequere from X

when each item appears
exactlya

# =IXI !

EXY How many functions
Las +1 50 . 1- 97-Sab... 13]



flo -- 26

f(I)
+26 10

26
i ;

f(q)26
(b) How many are

1-1 ?

P(26 ,
1) = 2

(C) How many are
onto ?

NuNE !

E5 X= Sadiad ?

Hor many permutations of X

abad abda
start with a

achd acdb

adbc adob

P(4 .2) = y ! = 24.



Ex6 : 20 school children

10 Ways/Lo girls
as # waystourberin

line

permutations it
20 children

: #20 !

(b) B Br
.

G
-

10 % x 10 ! =

10!
-

Ed BGBO .- BO
y

-

(d) Ho w many
with

Billy/Bub ap
aut ?

y B, Be

Bilda are eatily



19 !

42(42/B
Trul : 20 ! - 191-2

Ide Crat directly.

D Place B , =Billy

B----
↳

1
Bi

----

2 cases :
17

②Im end of live)
⑮ B2



D rest I
t

⑱ Bi iso an ert

⑰ B2

! Rest

②V . 16! + 18. !

18 . 18 ! (211)

L
18 - 19'

Les How many ways
with

Billy/Rol apport
and Final Glenda a part



Usefirst strategy:

#ways Billy/Bob together
2x191

# ways Gina/denta together
2x19'

20 ! - 2x19 ! - 7 x 19 != ams.
BiB 60

jap
to correct this , need

add # ways with

BIR together AND

20 together



B/B 1932 BB

Gj 18 +2 5/52

16 !

19 . 18 . 2 . 2
: 16!


