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2.1 000000 (mathematical induction)
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2.2 00000 (structural induction)
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t ::= true
| false

| if t then t else t
| 0

| succ t

| pred t

| iszero t

O00OBNFOOOOOODOOODOUOMBNFOOODD tO<ODOOOODODOGOODO
ooooobobobobooboboboobobob™bo BNFOODODODO
gobooooobbooobbbooobbboomuooobbobuooobbooon
gbooggbstogobuogbobuoouboobbuoobogbooobooooboon
googobodboboobooobuoobbooobbooboobobooboon
goobooo

00 1 (000000000000) OOoooOOooOO0b0OoODOO0o0ooO30D00Do0oooOo
Ooooo70000

1. {true,false, 0} C T
2. t; € 7000 {succ ty,pred ty,iszero t1} C 7T

3. (t1€7T00t,e700t3€7)000 (if t; then ty else t3 € 7)
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true € T falsec 7T 0eT
t1 €T t €7 t, €T
succ t1 €T pred t; € 7 iszerot; € T

t1€7 to€T t3€T
if t; then t, else t3 € T
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Siy1 = {true,false, 0}
U {succ t;,pred t;,iszero t; | t; € S;}
U {if t; then t; else t3 | t1,te, t3 € S;}
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consts(true) = {true}

consts(false) = {false}

consts(0) = {0}

consts(succ t1) = consts(ty)

consts(pred ti) = consts(ty)

consts(iszero ty) = consts(ty)

consts(if t; then to else t3) = consts(t1) U consts(ty) U consts(ts)
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size(0) =
size(succ tl) = size(ty) + 1
size(pred t1) = size(ty) + 1
size(iszero ty) = size(ty) + 1
size(if t; then ty else t3) = size(ty) + size(ta) + size(ts) + 1
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depth(true) =

depth(false)

depth(0) =

depth(succ tl) = depth(ty) + 1

depth(pred t1) = depth(ty) + 1

depth(iszero t1) = depth(t;) + 1

depth(if t; then ty else t3) = max(depth(t,), depth(ts), depth(ts)) + 1
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P(true) A P(false) A P(0)

AVty € T. {P(t;) = P(succ t;)}
AVt € T. {P(t1) = P(pred t1)}
AVty € T. {P(t1) = P(iszero t1)}
A Vt1,ta,t3 € T. {P(t1) A P(te) A P(t3) = P(if t; then ty else t3)}
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2.3 00000 (well-founded induction)
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LHS = |consts(t)| = |consts(true)| = 1
RHS = size(t) = size(true) =1
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|consts(t)] < size(t)

|consts(t)]

|consts(if t; then ty else t3)|
|consts(ty) U consts(ts) U consts(ts)|
|consts(t1)| + |consts(ta)| + |consts(ts)|
size(ty) + size(tq) + size(ts)

size(ty) + size(ta) + size(ts) + 1
size(if t; then ts else tj3)

size(t)
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