
Number of integer solutions to

✗
I + ✗ 2 + - - . + ✗n = K

ki ≥ °

n -11<-1 )is ( n -1

Example :
nm

Kit V2 1- K} = 15

Rizo

A- 3, 1<=15 (n -1¥,
'

) = (31-15-1a) =



What if : Ki -1221-23=15

Ri≥ 0 , Xz ≥ 3 , Rs ≥ 0

Trick : Nz = 3-1 Lz I Yz ≥ °

Kit (3+92) + 23 = 15

% + Yz + 23 = 12

✗170 , Yz≥ 0, 23≥ °

n=3
, 1<=12 : [¥!) = ?;) = (E)



• # of binary words with n bits : 2
"

{
"

⇒ "→ win n.it. • • * :

→ . # of binary words with n bits & K Is

& ¥ consecutive Is ?

Example : A- 10
, 1<=3

001 0001010



I 1 1

77 7 7
21 1- 22 + 23 + 24 = 7

Ri ≥ 0

Zz ≥ ,

%≥ /

24 ≥ 0

Nz = I+Yz 23 = 1+93

Zit tyz 1- 1+9} + Ry = 7

• I +Yz + Yrs try = 5 kn[%
C: :?) = D= (9)



Why (F) ? Focus on the zeros

•
0

•
0

•
0

•
0

•
0

• 0
•

0
.

-

7 0s define 8 positions .

-
Each position can take at most one 1

-
Choose 3 out of 8 positions to place the 1s .

That's (9)



Thebinomialcoefficient

(1) = µÉ
someproperh.es#

= (n:*) [symmetry ] ex : (F) = (E)

E) = 1+1%1 " " an
ex : = + ④[Pascal Triangle]



pascaltriaugle.co/
1

City)° = I

I % @+y)
'
= 1.x -11.3

I !2 @+g)
~
= 1.sit 2.my + 1- y2

! I ! 3 (3) I @+g)
3
= 1.x

>
+ 3.niy-3.my?1.y3

-11 - 41+11-6
-4

+ I

+ I -5 + to _
10 +5 -

I

;
'

(7) if) , (1) , . . _µ) are the coefficientof the binomial @+yj
"



Binomialtheorenrn

(✗+1)
"

= (1) ✗
"

y° + (7) ✗
"'

y + (1) ✗
""

y
'

+ . . . + (1) x°yⁿ

(✗ +y )
"

=
[ (E) x"-kyk
1<=0

proof :
mm

(✗+Y) (n+y) - - - - fr +y) = . . . . . .

A- x"
-

kyk . . . . .

=

To generate an
-"

y
"
we have to pick K factors on

the left to contribute y , and that's ways to do it .



Example : A- 3

@ +g) trty )(x+y) = . _ . xy? . . .
-- ↑
It (2) =3



Examples
mm

• (1+1)
"

= (f) I 1° + (f) 1
"- ' 11 + . . . + I 1

"

I ↑y
= (f) + (7) + (1) + - - - + (1) = 2

"

• C- 1)
"

= (1) I -45 + (1) i'⇔
'

+. - - - - - . - + (1) i⇔
"

I ↑y
= (1) - (7) + ! - -- - - + (1) C-D

"

=

0
"

= { l n -_ ◦

O n > O

n> ◦ : (1) + (1) + ④ + -
-
- = (7) + (5) + (F) + -

.
.

For a non- ennty set , the # of even subsets = # odd subsets



5 = { 443 }
even subsets

g{,p}{ip
} { 173}

I
odd subsets



Generalizing (E)
Ihr

(7) is A- binary words with n bits and K 1s .

=I
K ! 4-1-11.
in

# Is ¥5

What if not binary ,
what if each symbol i occurs ki times

How many patterns can I make . [anagrams]

(Eki ) !
# anagrams ==

(ki ) !



Exanple:~ binary ki-kko-n-KCK-n-KI-nl.kl.cn
-K) ! K !@-4 !

ELI: How many anagrams can I make from

the words MATHEMATICS .

M : 2 H : I C : 1

A : 2 E: I 5 : I

T ? 2 I: I

= :÷i


