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fEg < Vae A: f(a) Cp g(a).

Exercise 5 t}2 52| 143 (fixpoint)-& Zrolgh:
e \z.1 € N-—=N

e \z.x € N-—-N

Aaz+1 € NU{oo} = NU{oo}

AMAzifz=070: 2+ f(x—1)) € (N—=N)— (N=N)
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e \z.1 € N, >N,
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Exercise 8 A7t
init(R)
translation(u,v)
rotation(u,v,6)
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iter{p}
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[translation(u,v)]A
[rotation(u,v,8)]A
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initialization, with a point in R

translation by vector (u,v)

rotation defined by center (u,v) and angle 6
sequence of operations

choice (the branch taken is non-deterministic)

iteration (the number of iterations is non-deterministic)
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{trans(p, (u,v)) | p € A}
{rotate(p, (u,v,0)) | p € A}
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init({(0,0), (Oa 1)})§

iter{
{
translation(l,0);

tor{

translation(l,1);
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C == skip|store E|C; C|CorC
E == n|load| E+FE|-FE
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Val = Z
[C] € 2Vl 5 oval
[E] e 2Ve 5 2Val
[skip]S = S
[store E|S [E]S
[Ci; Co]S = [Cal([CA]9)
[Cior C1]S = [Ci]S U [Ca]S
[2]S = {n}
[Load]S = S
[Ey + Eo]S = ([E1]S)+([E2]S)
[-ElS = —([E]9)
S1+Sy = {s1+s2|s1€S51,8 €Sy}

-5 = {-s|sesS}
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communtative [+]#
1L+#z

0+#0

04+#1

1+#1

T+#0

T+#1

TH#T

[c1*

[[sklp]]#s#
[[store E]*s
[Cr s Ca)Fs
[Cy or C’l]]

commutative U#

1Lu#z

TU*z

ouU#1

0uU#0

1U”1
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{L1,0,1, T}

0
Z
the set of all odd integers

the set of all even integers

Val* — Val*

n  mod 2

s#
([EA]#s7) +7 ([E2]*s7)
[[Eﬂ#s#

4 -4 4 S = 9ok

Val® — Val™
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[[Eﬂ#s#

[Co]# ([C1]# s7)

(IC1]# s#) Uu# ([Ca]# s7)
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