Assignment Student

The way to vour success!

Problem

Prove following functions are primitive recursions:
a) k™(xq1,%5, o, xp) = k

b) f(x1,2x2) = x1 + x;,

C) f(x1,%2) = x1%;

d) f (x1, %) = %7

0,x;,=0
e) Sg(xl) = {in > 1

_ 1,x1 =0
f) nsg(xl) - {0, X1 > 1

xl—xz,x12x2
X1,X9) =
9) f(x1,%2) { 0, x; < X,

Solution
a)
Zero-function is $2(0, I1"), constant k is S2(s, S2(s, ... S2(0,11) ...))
b)
fx1,0) = x; = I (%)
fO,x, +1) =x;+ (0 +1) = (0 +x2) + 1= s(x3 +x3) = s(f(xq,x2))

So, fis primitive recursion of g(x;) = I$ (x;) and h(xy, x5,x3) = x3 + 1 = s(x3) =
SZ(S' Ig)(xl,xz,x:g)

c)
f(x1,0) =0 =0(x;)
fe,x, + 1) =x1(x2 + 1) = x93 + x1 = f(x1,%2) + x4

So, fis primitive recursive of g(x;) = o(xy) and h(xq, x5, x3) = x5 + x4. Using b) h is
primitive recursion, so f primitive recursion too.

d)
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x,0)=x0=1
f(xq 1
fxy,x,+1) = szﬂ = xfle = f(x1,%2)x4

Using ¢) multiplication is primitive, so f is primitive too.

e)
sg(0) =0 = o(x;)
sg(x +1) =1
f)
nsg(0) = 1 = s(0(xy))
nsg(x; +1) =0
9)

At fist let’s show f (x4, 1) is primitive. Really,
f(0,1) = o(x1)
fley+1,1) = x; = I2(xq,x3)
Now let’s show f is primitive.
f(x1,0) = x1 = I1 (1)
fOex, +1) = f(f(x1,%2),1)
The proof is finished.
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