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DEF & is = srcd. Of 1 and if
(1) dE Div (a,b) at is a common divisor

(2) (FeeDir (a,b)Celd) if d is a gracd.ther
--

g lab)
=1dI

E. -6 is a gricd of 18 and 30 I CDiv 110,30)= 311,12,13, 153-
=Dir (G)



Dir 10.0)=(i010) aDiv 10) =In7=2
all of I has a common multiple:O
81d10,0) =0

I(5gcd (a,3)
DO d is agood ofcards
=>

if and only if

=Dircd)
LEMMA ("Enclid's god Leame")
--DO Dir (a b) =Dir La-b. b) Dir (a, 0)=DirCal

--

a

Dir (a,b =Div (b,a)
HW?
ir (a, b)=Dir(lb, 1a)
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? Gcd 130,78)

#so,75) = Dir (78,30) EDir (48,30Div (15, 30)
⑦

-Dir (30, 18):Dir (12, 18):Dir (18.2)EDiv (6, 12)
⑦

- Dir (12.6) EDiv (6,6) =Dio(0,6)=Girk, 0)=Div(6)
-

~ 8) =6 E indicates the use of
"Euclid's god lemna"

=ALGORITHM

= by induction using Euclid's ely.



⑬Y
permutation of a set 02:
DEF: Ejection 7: t->1

1 tn =n

#permutations -> u! =m (n-1) ... 2.1

vanationsmustaceis.cuin
#ways to do this: in (e-1... (-141)

--
--

#sets of an set: set of a elementsIdealing I cards out of a deck of a cards
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set of -"ordered
hards:2 ordered k-tupler

of distinct
12 =n(0-1) ... (a-k +1) elements from
----

an n-set
-13,1.2)= ( 1,3,2) equivrel. I
size of eac

equire closses as unordered k-tuples eg. Class: Ks
---uniform partition: all aquir, closes have

None 5t

chifratition -& a set of size N
each eg. class has size K

- Feg. closes is N/
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~ I ksubsets of an nrset is

In- I ↓ 10

n IO

binom [232k3

if a <k the
(8) = 1
(1) = 1 #) =0

-

12) =1..O-ED
(*)deei;(x-letand -polynomial of

degree K
↓ I0, K integer but XER xE -

Newton's Dinonial coefficient



↳T
(h)=Ca2K) combinatorial proof:

bijective proof:
LAl n * EA, IB1=k
B complement of B
--

in A
=AnB

A - lyme⑮s O
DO
=>

=Fr5
3

B
A,BEL
->AV DeMorgan's LawArB
-

#=A
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8: A-B
A I#
"maps to"

)=is! OK =n
↳-

=It
(8) ~

I
I

(6) (.") I 2 I
) () () I 3 3 I

(3) (i) () b) I 4
-
6 4 I

PASCALS TRIANGLE
5 10 10 5 I



PASCAL'S IDENTITY ⑭

(11)=(k) + (a.)

Also give combinatorial proof



⑭

by 919 3=-dl Nat yb
ase

linear combination of1
with integer coefficients

BEZOUT'S LEMMA
--

If & is a grid of a and then
x.3) (d= axtby)


