NUN axioms
NUN problems

NUNO19+1.p Peano greater and unequal

Va: greater(s(x), x) fof(greater, axiom)

Va,y: (greater(x,y) = greater(s(z),y)) fof(greater;, axiom)
Va,y: (greater(z,y) = = #vy) fof(not_equal,, axiom)

NUNO020+1.p Axioms for RDN arithmetic
include(’Axioms/NUMO005+0.ax’)
include(’Axioms/NUMO005+1.ax’)
include(’Axioms/NUMO005+2.ax’)

NUNO021A1.p Axioms for Church Numerals in Simple Type Theory
include(’Axioms/NUMO006"0.ax’)

NUNO022A1.p Find this function
Does there exist a function f from reals to reals such that for all x and y, f(x +y *y) - f(x) >=y?
3f: $real — S$real: V: $real, y: $real: ($lesseq@($difference@(fQ($sum@z@($product@yQy)))Q(fQzx))Qy) thf(jasmin, co

NUNO023A1.p Function h s.t. h(0) = 1, h(1) = 0, no witness

Using an axiomatiztion of if-then-else, find the if-then-else term that expresses the function H.

0: $i thf(ns, type)

5: 81— $i thf(ng, type)

ite: $o — $i — $i — $i thf(nz, type)

(Vz: $o,u: $i,v: $i: (x = (ite@QrQu@u) = u) and Vz: $o,u: $i,v: $i: (mz = (iteQrQu@u) =v)) = Th: §i —
$i: ((h@Q0) = (s@0) and (h@Q(s@0)) = 0) thf(ng, conjecture)

NUNO023A2.p Function h s.t. h(0) = 1, h(1) = 0, with witness

Using an axiomatiztion of if-then-else, find the if-then-else term that expresses the function H.

0: $i thf(ng, type)

s: $i — $i thf(nr, type)

ite: $o — $i — $i — $i thf(ng, type)

h: $i — $i thf(ng, type)

(Vx100: S0, u: $i,v: $i: (100 = (iteQz100@Qu@u) = u) and Vzip0: $o,u: $i,v: $i: (mx190 = (iteQz190Qu@u) =

v) and Vz: $i: (hQz) = (ite@Qz = 0Q(s@Q0)@0)) = Th: $i — $i: ((RQO) = (s@Q0) and (hQ(sQ@Q0)) = 0) thf(n1g, conjecture)

NUNO024A1.p Function h s.t. h(0) = 1, h(1) = 0, h(2) = 0, no witness

Using an axiomatiztion of if-then-else, find the if-then-else term that expresses the function H.

0: $i thf(ng, type)

5: 81— $i thf(nr, type)

ite: $o — $i — $i — $i thf(ng, type)

(Vx100: S0, u: $i,v: $i: (100 = (iteQz100@u@u) = u) and Vripo: $o,u: $i,v: $i: (mx190 = (ite@Qzi90Qu@u) =

v) and Vz: $i: (sQx) # 0 and Vz: $i: (sQx) # z) = Jh: $i — $i: ((hQO) = (s@Q0) and (hQ(s@Q0)) = 0 and (hQ(sQ(s@0))) =
0) thf(ng, conjecture)

NUNO024A2.p Function h s.t. h(0) = 1, h(1) = 0, h(2) = 0, with witness

Using an axiomatiztion of if-then-else, find the if-then-else term that expresses the function H.

0: $i thf(ng, type)

5: 81— $i thf(nr, type)

ite: $o — $i — $i — $i thf(ng, type)

h: $i — $i thf(ng, type)

(V1000 $0,u: $i,v: $i: (z100 = (ite@z100Qu@uv) = w) and Vx100: $0,u: $i,v: $i: (mx100 = (iteQz100QuQv) =
v) and Vz: $i: (s@Qz) # 0 and Vz: $i: (sQzx) # x and Vz: $i: (hQz) = (ite@Qz = 0Q(s@0)@0)) = Jh: $i —
$i: ((h@Q0) = (s@0) and (h@(s@0)) =0 and (hQ(s@Q(s@0))) = 0) thf(n1o, conjecture)

NUNO025A1.p Function h s.t. h(0) = 1, h(1) = 0, h(2) = 1, no witness

Using an axiomatiztion of if-then-else, find the if-then-else term that expresses the function H.
0: $i thf(ng, type)

s: 81— $i thf(nz, type)

ite: $o — $i — $i — $i thf(ng, type)



2

(Vx100: S0, u: $i,v: $i: (100 = (iteQz100@u@u) = u) and Vripo: $o,u: $i,v: $i: (mx190 = (iteQzi90Qu@u) =
v) and Vz: $i: (sQx) # x) = Jh: $i — $i: ((RQ0) = (s@0) and (h@Q(s@0)) = 0 and (hQ(sQ(s@0))) = (s@0)) thf(ng, conj

NUNO025A2.p Function h s.t. h(0) = 1, h(1) = 0, h(2) = 1, with witness

Using an axiomatiztion of if-then-else, find the if-then-else term that expresses the function H.

0: $i thf(ng, type)

s: 81— 81 thf(ng, type)

ite: S0 — 81 — $i — 81 thif(ns, type)

h: $i — $i thf(ng, type)

(Vx100: S0, u: $i,v: $i: (x100 = (iteQz100@u@u) = u) and Vripo: $o,u: $i,v: $i: (mx190 = (ite@Qzi90Qu@u) =

v) and Vz: $i: (sQx) # x and Va: $i: (hQz) = (iteQr = (s@0)Q0Q(s@0))) = Fh: §i — $i: ((hQ0) = (s@0) and (hQ(sQ0)) =
0 and (h@(sQ(s@0))) = (s@Q0)) thf(n1o, conjecture)

NUNO025A3.p Function h s.t. h(0) = 1, h(1) = 0, h(2) = 1, with witness

Using an axiomatiztion of if-then-else, find the if-then-else term that expresses the function H.

0: $i thf(ng, type)

5: 81— $i thf(ny, type)

ite: $o — $i — $i — $i thf(ng, type)

h: $i — $i thf(ng, type)

(Vz100: $o,u: $i,v: $i: (100 = (iteQx100QuQ@Quv) = u) and Vzig0: $0,u: $i,v: $i: (mz190 = (ite@mzqgo@QuQu) =

v) and Vz: $i: (sQz) # 0 and Vz: $i: (sQz) # z and Va: $i: (hQzx) = (ite@Qz = 0Q(sQ0)Q(ite@z = (s@0)Q0Q(5@0)))) =
Jh: $i — $i: ((h@Q0) = (s@0) and (h@(s@0)) = 0 and (hQ(sQ(s@0))) = (sQ0)) thf(n1o, conjecture)



