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we can use linear algebra to solve this
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PROOF:	

	
	
	

Hypothesis 
ℱ ⊂ 2[%] 

Internal	Claim 
Take	𝑍(%, 		where	𝑍( = {0,1} 

is	a	finite	field	with	operations	mod	2. 

Internal	Def.	
For	𝐴 ∈ ℱ, 

define	𝟏3 ∈ 𝑍(% ,	where 
𝟏3(𝑖) = 1	exactly	if	𝑖 ∈ 𝐴 

Internal	Def. 

𝑧 = 8 𝛼3𝟏3 = 0
3∈ℱ

 
Internal	Def 
Fix	𝐵 ∈ ℱ 

Intermediate	Claim 
𝑧 ∙ 𝟏< = 0 

Fact/Tool 
Linearity	of	 
Inner	product 

Hypothesis 
|𝐴|	odd 

Hypothesis 
|𝐴 ∩ 𝐵|	even 

Intermediate	Claim 
0 = 𝑧 ∙ 𝟏< = 8 𝛼𝐴?𝟏𝐴 ∙ 𝟏𝐵@

𝐴∈ℱ
= 𝛼< 

Intermediate	Claim 
𝛼< = 0, 	∀	𝐵 ∈ ℱ 

Internal	Goal 
Show	B𝟏3 ∶ ∀	𝐴 ∈ ℱD 

are	lin.	ind. 

Internal	Goal	Reached/	
Intermediate	Claim	
B𝟏3 ∶ ∀	𝐴 ∈ ℱD 
are	lin.	ind. 

Fact 
Cannot	have	more	lin.	ind	vectors 

than	dim.	of	space 
Conclusion 
|ℱ| ≤ 𝑛 
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