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Theory of Computation Group
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Hirokawa (associate professor at IS)
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def sum(x):
y=20
while z > 0:
y=x+y
r=x—1

return y
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sum:

7_-—-71§|J : iﬂ%ﬁ}?—'ﬁﬁ (Theory Exploration)

def sum(x):
y=20
while z > 0:
y=x+vy
r=x—1

return y
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def sum(z): sum(x) = f1(x,0)
sum: y =20

fi: while z > 0:
f: y=x+y
f33 r=z—1

fs: returny
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sum:

T—<f R

def sum(x):

y=20

while z > 0:

y=x+y
r=x—1

return y

=o 45T
EHH**E (Theory Exploration)

sum(z) = fi(x,0)

f(2.y) = fa(x,y) ifz>0
H = fa(x,y) otherwise
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sum:

T—<f R

def sum(x):

y=20

while z > 0:

y=x+y
r=x—1

return y

=o 45T
EHH**E (Theory Exploration)

sum(z) = fi(x,0)

(2, y) = fa(x,y) ifz>0
n = fa(x,y) otherwise

f2(.’11,y) = 'F3(.’1?,.’L' + y)
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def sum(z): sum(x) = fi(x,0)
sum:  y =0 ) f(r,y) ifr>0
fi: while z > O: fulz,y) = {f4(x,y) otherwise
fa: y=x+y fo(z,y) = f3(z, 2 +y)
f3: r=x—1 f3(z,y) = fi(x — 1,y)

fs: returny
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7_——71§|J : iigﬁ%ﬁﬁ (Theory Exploration)

def sum(z): sum(x) = fi(x,0)
sum:  y =0 ) f(r,y) ifr>0
fi: while z > O: fulz,y) = {f4(x,y) otherwise
fa: y=x+y fo(z,y) = f3(z, 2 +y)
f3: r=x—1 f3(z,y) = fi(x — 1,y)

fs:  returny falz,y) =y
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def sum(x):

sum: y =20

fi:  while x > 0:

f: y=x+y
f33 r=x-—1

fs: returny

sum(z) = fi(x,0)
fo(x, if x>0
fl(xay) = 2( y) .
fa(x,y) otherwise
fz(l’, y) = f3(ZL',ZE + y)
fa(z,y) = fi(z — 1,y)
fa(z,y) =y

program —s | Theory Explorer |—>
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def sum(x):

sum: y =20

fi:  while x > 0:

f: y=x+y
f33 r=x-—1

fs: returny

sum(z) = fi(x,0)
fo(x, if x>0
fl(xay) = 2( y) .
fa(x,y) otherwise
fa(z,y) = fa(z, 2 + )
fa(z,y) = fi(z — 1,y)
fa(z,y) =y

program —s | Theory Explorer |—> sum(n) =

_n(n+1)
2
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T = : BB—Ab (unification)

def sum(z): sum(z) = fi(z,0)
sum: y =0 ) fa(zy) ifx>0
fi:  while z > 0: flw.y) = {f4(x, y) otherwise
fa: y=r+y fo(z,y) = f3(x,x + y)
f3: r=x—1 f3(z,y) =fi(x — 1,y)
fs: returny fa(z,y) =y
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T =W . BE—AL (unification)

def sum(z):
sum: y=0
fi: while x > 0:
fy: y=x+y
f3: r=v-—1

fs:  returny

sum(n) =10 —>

sum(z) = fi(z,0)
fo(x, if x>0
fi(z,y) = 2(0:0) i
fa(x,y) otherwise

fo(x,y) = f3(z, 2 +y)
f3(yc,y) = fl(aj - 17y)
fa(z,y) =y

Unification Tool |—>
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T =W . BE—AL (unification)

def sum(x):
sum: y =20
fi: while x > 0:
fy: y=x+vy
f3: r=x—1

f4: returny

sum(n) =10 —>

sum(x) = f1(z,0)
fa(z, ifz>0
fl(x7 y) = 2( y) .
fa(x,y) otherwise

fg(.’lf,y) :f3(I,I+y)
fs(z,y) = fi(z — 1,y)
f4(£L‘7y) =Y

Unification Tool |—» n =4
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T = : BB—Ab (unification)

asort([]) = ys
gsort(z : xs) = gsort([y | y € zs,y < z]) # [z] # gsort([y | y € zs,z < y])
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T =W . BE—AL (unification)

gsort([]) = ys
gsort(z : xs) = gsort([y | y € zs,y < z]) # [z] # gsort([y | y € zs,z < y])

gsort([3,x,2]) = [1,2,y] =—>| Unification Tool |—>




T =W . BE—AL (unification)

asort([]) = ys

gsort(x : xs) = gsort([y | y € zs,y < z]) # [z] #+ gsort([y | y € zs,z < y])

gsort([3,x,2]) =[1,2,y] —>

Unification Tool
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T =W . BE—AL (unification)

gsort([]) = ys
gsort(z : xs) = gsort([y | y € zs,y < z]) # [z] # gsort([y | y € zs,z < y])

gsort([3,x,2]) = [1,2,y] =—>| Unification Tool |—> {




T =W . BE—AL (unification)

gsort([]) = ys
gsort(z : xs) = gsort([y | y € zs,y < z]) # [z] # gsort([y | y € zs,z < y])

r=1
gsort([3,x,2]) = [1,2,y] = | Unification Tool |—> {y —3
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F—Zl: SHEEERHT (Conpiory Anatsy

gsort([]) = ys
gsort(z : ws) = gsort([y | y € zs,y < z]) # [z] # gsort([y | y € zs,z < y])
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F—Zl: SHEEERHT (Conpiory Anatsy

gsort([]) = ys
gsort(z : ws) = gsort([y | y € zs,y < z]) # [z] # gsort([y | y € zs,z < y])

quick sort = | Complexity Analyzer | —>
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F—Zl: SHEEERHT (Conpiory Anatsy

gsort([]) = ys
gsort(z : ws) = gsort([y | y € zs,y < z]) # [z] # gsort([y | y € zs,z < y])

quick sort —> | Complexity Analyzer | —> O(n?)
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E‘|‘%fﬂ§ﬁﬁﬂ%§ (Theory of Computation Group)

contact: Bl (bttps://www.jaist.ac.jp/~hirokawa/)
theme: FTHR L BEE (computation and deduction)
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https://www.jaist.ac.jp/~hirokawa/

E‘l‘%fi?ﬁﬁﬂ%i (Theory of Computation Group)
contact: Bl (bttps://www.jaist.ac.jp/~hirokawa/)

theme: FTHR L BEE (computation and deduction)

room: 1-54
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E‘l’%iﬂ%ﬁﬁﬁ%z (Theory of Computation Group)

contact: Bl (bttps://www.jaist.ac.jp/~hirokawa/)
theme: 5TE L &’¥E (computation and deduction)

room: 1-54
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E‘l’%iﬂ%ﬁﬁﬁ%z (Theory of Computation Group)

contact: Bl (bttps://www.jaist.ac.jp/~hirokawa/)
theme: 5TE L &’¥E (computation and deduction)

room: 1-54
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m O35V EFEEM (programming language theory)
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E‘l’%iﬂ%ﬁﬁﬁ%z (Theory of Computation Group)

contact: Bl (bttps://www.jaist.ac.jp/~hirokawa/)
theme: 5TE L &’¥E (computation and deduction)

room: 1-54

UTFICEKRDODHBAIFELIARTEZLRVET

m O35V EFEEM (programming language theory)

m EIEFEBA (theorem proving)
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https://www.jaist.ac.jp/~hirokawa/

E‘l’%iﬂ%ﬁﬁﬁ%z (Theory of Computation Group)

contact: Bl (bttps://www.jaist.ac.jp/~hirokawa/)
theme: 5TE L &’¥E (computation and deduction)

room: 1-54

UTFICEKRDODHBAIFELIARTEZLRVET

m O35V EFEEM (programming language theory)
m EIEFEBA (theorem proving)

m FRIEHESR (logical reasoning)
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