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Proof Techniques
 Deduction
 If (𝛼 → 𝛽) and 𝛼, then 𝛽.

 Induction
 If (𝛼(𝑘) → 𝛼(𝑘 + 1)) and 𝛼(0), then ∀ℓ, 𝛼(ℓ) .

 Contraposition
 If (𝛼 → 𝛽), then  (∼ 𝛽) → (∼ 𝛼) .

 Contradiction
 If (𝛼 → 𝐹𝑎𝑙𝑠𝑒), then (∼ 𝛼) .

 Diagonalization
 Draw a matrix; contradict the diagonal!
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Types of statements
 Conjecture: an unproved belief.
 P≠NP .

 Axiom: an unprovable, defining, belief.
 Peano’s axioms [𝑠(⋅) is called successor].

 Hypothesis: a testable prediction.
 Riemann’s hypothesis. Church-Turing thesis.

 Theorem: a formal statement with proof.
 Prime number theorem.

 Corollary, Lemma, Claim, Proposition, Fact
 diverse assertions from/towards a theorem.

 Algorithm (proved) vs Heuristic (unproved).
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Does God play dice?
 CS relies on probabilities.
 Are they necessary?

 Random sampling is a powerful tool:
 algorithms, systems testing, networks 
 prover-verifier protocol, proof-checking, cryptosystems
ML model with biased input distribution

 If I toss any coin the probability of Heads is ½.

 For an unbiased coin, probability of Heads is ½.

My ML model works very well on real data.

My ML model decides x on dataset X with mean-
absolute-error of 10%.
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Assignment 8
https://hello.iitk.ac.in/

deadline <12pm (end of class)
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