
122 Discrete
functions f : A + B

Last time -H () fail=Fa
fanto (FbeB7 attal = b)
- xijection (1-1 and on to

Ejectionrule : f bijection +
(A) = IB)

S
Ex : A = 91.2 .. , los

PA) = power
set

Disretez IP(A)) = 21A1 (Know



why?-
Idea :Encodesubsets of A

B=4501) x . - x SU , 1) = 50, 13

10

define f : PALB
Sie bebio

subset A where

bi = 5) i
Example

j

S =
S1 , 3 ,33
+ 1110000000
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53 ,5 ,7 , 8) + 0010101100
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S1
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10 + 1111111II



94, 5 ,673= 0001111000

- is 11 and on to

Bijedtia pule -

|P(A)) = 181 = 210

(b) Another idea for counting :

g
: P(91 . - 101) - P($1 , 2 , 3... 93)

S+ S - 510]

51 , 2 ,3) 1 41
,
2
,
3)

92 , 3 ,7 ,1031 92 ,3 ,23

52, 3 ,77
- 92 .

3
,
73

Notice : g
is nett



but for each TEP(S11-93),

there are two sets AB

In 1991 , 103) with

g(A) = g(b) = T

namely A = T

B = TUS10]

Deknition A function fiA -3

is K-1 if for each her ,

1Sa + A : f(a) = by) = k
-

f(6)

D



k = 2

Connection : If fis a k-1

#map, tran (B) = IA
(A) = k Is E

Ex(b) g : P(51
..
103) -9/51

.
[

9 is
2-1 wap

1P(S1 .. 103)) = 319(51 .3 .. 95)/

= 2 . 2 19(51 .. 83/
·

2 : 2. · <(p(a))
um

10 F = 21/



El A = 50 , 1 , 2. 9993

B = 50 , 1.2 ... 993

find a 10-1 function

+: A +B

(a) f(a) = a mod 100

f +(d) = Sa = A) f(a)= 0) =

50 , 100 ,
200

, 300.
-
Gosh

(b) g(a) = (50) =

Reall For XE IR,

LX) = maxSnet : n =x

(3) = 3 (it) =



L-i) = - 4

gis 10-1

Variation :
A = 51

,
2. loo

B = 31
,
2
.

look

harder to write a we

formula : but

h(x) =1 ((X-) works

H() = It
(x-1) mod 100 also

OK

10 . 3
-
Generalized Pract Rule

In a multistate process,



if there are
n
, ways to step

he ways to Step 2

·
Um ways

to
doo step u

The the number of ways to

to to the entire m-stage

process -

mine--um=r
Ed : How many ways can you
draw moder five cards
-

from standard deck of 52 ?

492-ordIstared I



2or

52 .51.50 · 49 . 48

L

E
1) How many ways
with all hearts ?

A
: 13 . 12 . 11 - 10 . 6 = B
(2) How about all face cards

12. 11 : 10 . 9 . 8 : 12
7 !

21 How many ways to
draw 3 of one value

followed by 2 of another

52 · 3 .2 . 48 . 3

4 T



4

123

E22 How many outcomes
:

Cal flip a coin 10 times

2 = 2

-
(b) flina can 5 times

roll a die 5 times

22222666666
= 25 - 65

(C) Select J cards from a des,
but replace each time

52 · 52 · 51 : 57 . 52
= 525

I I Same , but to rel



replace,

52 . 51
: 50 .99-487 52

%
-

77 !

(e) Select I cards,

replace

!
52 . 51 . 2 . 51 . 50 .49 . 4 . 49 . 98

Exs 20 students in grade
school class

10 boys ,
10 girls

cat How many ways to live

Trem up
?



-

zo: ↓

20 !
(b) How about if all 10 girls

are first im live ?

40!)Do !)
Ch How many

are in order

B SD G BO ---

10109988--
2

401)
.

(d) How many ways , f

Ben and Jerry are not

together, in live ?

Idea : How many was with



Ben and Jerry together
in line ??


