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Each AND gate is an indicator of a subcube 
(e.g., defined by X2=0 X3=1). 
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Accepting inputs of a DNF+ formula 

Each AND gate is an indicator of a subspace. 
 

 DNF+ is an indicator of a union of subspaces. 
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Is DNF+ stronger than DNF? 

What about the Majority function? 



Is DNF+ stronger than DNF? 



Is DNF+ stronger than DNF? 

The size of the middle layer 
of the hypercube 



Is DNF+ stronger than DNF? 

The size of the middle layer 
of the hypercube 

Upper bound: 
For each point in the middle layer 
take the subcube above it 



Is DNF+ stronger than DNF? 

The size of the middle layer 
of the hypercube 

Upper bound: 
For each point in the middle layer 
take the subcube above it 

Lower bound: 
Each point in the middle layer 
must be in a different subcube 
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Quadratically smaller than sizeDNF. 



Is DNF+ stronger than DNF? 

Tight up to poly(n) factor 



DNF+ complexity of symmetric functions 
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DNF+ complexity of symmetric functions 

Quadratically smaller than sizeDNF 

Compare to  sizeDNF(XOR) = 2n-1 

Theorem 1:  𝑠𝑖𝑧𝑒𝐷𝑁𝐹+ 𝑀𝑎𝑗𝑜𝑟𝑖𝑡𝑦𝑛 ≤ 𝑝𝑜𝑙𝑦 𝑛 ⋅ 2𝑛/2 . 

 

 

Theorem 2: For every symmetric 𝑓: 0,1 𝑛 → {0,1} 

𝑠𝑖𝑧𝑒𝐷𝑁𝐹+ 𝑓 ≤ 𝑝𝑜𝑙𝑦 𝑛 ⋅ 1.5𝑛. 
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A general upper bound on DNF+ complexity 

Smaller than sizeDNF(XOR) 
by O(n) factor 



A general upper bound on DNF+ complexity 



More results in the paper… 



 

Some proof sketches: 
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Theorem 2: For every symmetric 𝑓: 0,1 𝑛 → {0,1} 

𝑠𝑖𝑧𝑒𝐷𝑁𝐹+ 𝑓 ≤ 𝑝𝑜𝑙𝑦 𝑛 ⋅ 1.5𝑛. 

  

Proof: Let 𝑘 ∈ {0,1, … , 𝑛}. 

Let g𝑘  be the indicator of the 𝑘’th layer of 0,1 𝑛. 

It is enough to prove the theorem for g𝑘. 
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DNF+ complexity of symmetric functions 

One subspace covers 2n/2 points 
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DNF+ complexity of symmetric functions 

Step 2: Permute the coordinates. 
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Open problems 



Thank You 


