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Mapping reductions
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𝑓 = 𝑇𝑅𝑈𝐸

𝑓 = 𝐹𝐴𝐿𝑆𝐸

𝑔 = 𝑇𝑅𝑈𝐸

𝑔 = 𝐹𝐴𝐿𝑆𝐸

{0, 1}∗ {0, 1}∗



Mapping reductions (2)
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𝑀𝑡 𝑀𝑔

𝑡(𝑤)
𝐹𝐴𝐿𝑆𝐸

𝑤

𝑀𝑓

𝑓 ≤𝑚 𝑔 ≝ ∃𝑡: Σ∗ → Σ∗, 𝑠. 𝑡. ቊ
𝑡 𝑖𝑠 𝑐𝑜𝑚𝑝𝑢𝑡𝑎𝑏𝑙𝑒

∀𝑤 ∈ Σ∗, 𝑓 𝑤 = 𝑔(𝑡 𝑤 )

𝑇𝑅𝑈𝐸



Polynomial-time mapping reductions
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𝑀𝑡 𝑀𝑔

𝑡(𝑤)
𝐹𝐴𝐿𝑆𝐸

𝑤

𝑀𝑓

𝑓 ≤𝑃 𝑔 ≝ ∃𝑡: Σ∗ → Σ∗, 𝑠. 𝑡. ቊ
𝑡 𝑖𝑠 𝑐𝑜𝑚𝑝𝑢𝑡𝑎𝑏𝑙𝑒 𝑖𝑛 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙 𝑡𝑖𝑚𝑒

∀𝑤 ∈ Σ∗, 𝑓 𝑤 = 𝑔(𝑡 𝑤 )

𝑇𝑅𝑈𝐸
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VERTEX COVER ≤𝑃 CLIQUE

Does this graph have a cover of 
size 4?
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VERTEX COVER ≤𝑃 CLIQUE

Does this graph have a clique of 
size 7 – 4 (3)?



CLIQUE ≤𝑃 VERTEX COVER 
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Friendship

Does this graph have a clique of size 4?



CLIQUE ≤𝑃 VERTEX COVER 
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Does this graph have a cover of size 5 – 4 (1)? 



SAT ≤𝑃 CNF SAT
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𝜙 = (𝑥 ∨ 𝑦) ∧ ( ҧ𝑥 ∨ 𝑦)
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𝜙 = (𝑥 ∨ 𝑦) ∨ ( ҧҧ𝑥 ∧ ത𝑦)
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𝜙 = (𝑥 ∨ 𝑦) ∨ (𝑥 ∧ ത𝑦)

(𝑥 ∨ 𝑦) (𝑥 ∧ ത𝑦)

𝑥 𝑦



SAT ≤𝑃 CNF SAT
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𝜙 = (𝑥 ∨ 𝑦) ∨ (𝑥 ∧ ത𝑦)

(𝑥 ∨ 𝑋1) ∧ (𝑦 ∨ 𝑋1) (𝑥 ∧ ത𝑦)

𝑥 𝑦



SAT ≤𝑃 CNF SAT
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𝜙 = (𝑥 ∨ 𝑦) ∨ (𝑥 ∧ ത𝑦)

(𝑥 ∨ 𝑋1) ∧ (𝑦 ∨ 𝑋1) (𝑥 ∧ ത𝑦)

𝑥 𝑥 ഥ𝑦𝑦



SAT ≤𝑃 CNF SAT
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(𝑥 ∨ 𝑋1) ∧ (𝑦 ∨ 𝑋1) (𝑥 ∧ ത𝑦)

𝑥 𝑥 ഥ𝑦𝑦

𝜙 = (𝑥 ∨ 𝑋1 ∨ 𝑋2) ∧ (𝑦 ∨𝑋1 ∨ 𝑋2) ∧ (𝑥 ∨𝑋2) ∧ ( ҧ𝑦 ∨ 𝑋2)



CNF SAT ≤𝑃 3SAT
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𝜙 = (𝑥 ∨ 𝑦 ∨ ҧ𝑡) ∧ 𝑦 ∨ ҧ𝑧 ∧ 𝑥 ∧ (𝑥 ∨ 𝑦 ∨ ҧ𝑧 ∨ 𝑡 ∨ 𝑗 ∨ 𝑘 ∨ 𝑙 ∨ 𝑝)
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(𝑥 ∨ 𝑦 ∨ ҧ𝑡)
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Analiza Algoritmilor - CB L10. Polynomial-time reductions 8
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𝑦 ∨ ҧ𝑧 ∨ 𝑋1 ∧ 𝑦 ∨ ҧ𝑧 ∨ 𝑋1

(𝑥 ∨ 𝑦 ∨ ҧ𝑡)
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CNF SAT ≤𝑃 3SAT
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𝜙 = (𝑥 ∨ 𝑦 ∨ ҧ𝑡) ∧ 𝑦 ∨ ҧ𝑧 ∧ 𝑥 ∧ (𝑥 ∨ 𝑦 ∨ ҧ𝑧 ∨ 𝑡 ∨ 𝑗 ∨ 𝑘 ∨ 𝑙 ∨ 𝑝)

𝑦 ∨ ҧ𝑧 ∨ 𝑋1 ∧ 𝑦 ∨ ҧ𝑧 ∨ 𝑋1

(𝑥 ∨ 𝑋2 ∨ 𝑋3) ∧ (𝑥 ∨ 𝑋2 ∨ 𝑋3) ∧ (𝑥 ∨ 𝑋2 ∨ 𝑋3) ∧ (𝑥 ∨ 𝑋2 ∨ 𝑋3)

𝑥 ∨ 𝑦 ∨ 𝑋4 ∧ 𝑋4 ∨ ҧ𝑧 ∨ 𝑋5 ∧ 𝑋5 ∨ 𝑡 ∨ 𝑋6 ∧ (𝑋6 ∨ 𝑗 ∨ 𝑋7) ∧ (𝑋7 ∨ 𝑘 ∨ 𝑋8) ∧ (𝑋8 ∨ 𝑙 ∨ 𝑝)

(𝑥 ∨ 𝑦 ∨ ҧ𝑡)



CNF SAT ≤𝑃 3SAT
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𝜙 = (𝑥 ∨ 𝑦 ∨ ҧ𝑡) ∧ 𝑦 ∨ ҧ𝑧 ∧ 𝑥 ∧ (𝑥 ∨ 𝑦 ∨ ҧ𝑧 ∨ 𝑡 ∨ 𝑗 ∨ 𝑘 ∨ 𝑙 ∨ 𝑝)

𝑦 ∨ ҧ𝑧 ∨ 𝑋1 ∧ 𝑦 ∨ ҧ𝑧 ∨ 𝑋1

(𝑥 ∨ 𝑋2 ∨ 𝑋3) ∧ (𝑥 ∨ 𝑋2 ∨ 𝑋3) ∧ (𝑥 ∨ 𝑋2 ∨ 𝑋3) ∧ (𝑥 ∨ 𝑋2 ∨ 𝑋3)

𝑥 ∨ 𝑦 ∨ 𝑋4 ∧ 𝑋4 ∨ ҧ𝑧 ∨ 𝑋5 ∧ 𝑋5 ∨ 𝑡 ∨ 𝑋6 ∧ (𝑋6 ∨ 𝑗 ∨ 𝑋7) ∧ (𝑋7 ∨ 𝑘 ∨ 𝑋8) ∧ (𝑋8 ∨ 𝑙 ∨ 𝑝)

(𝑥 ∨ 𝑦 ∨ ҧ𝑡) ∧

∧

∧



3SAT ≤𝑃 CLIQUE
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𝜙 = (𝑥 ∨ 𝑦 ∨ ҧ𝑧) ∧ (𝑥 ∨ ത𝑦 ∨ 𝑧) ∧ ( ҧ𝑥 ∨ ത𝑦 ∨ 𝑧)



3SAT ≤𝑃 CLIQUE
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𝜙 = (𝑥 ∨ 𝑦 ∨ ҧ𝑧) ∧ (𝑥 ∨ ത𝑦 ∨ 𝑧) ∧ ( ҧ𝑥 ∨ ത𝑦 ∨ 𝑧)

𝑥

ҧ𝑧

𝑦

ҧ𝑥

𝑧

ത𝑦

𝑥 ത𝑦 𝑧

Does this graph has a clique of size 3?
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