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Example I: Let EXP(x,y) = x¥. Show that EXP is a primitive recursive function.
[You may use the fact that MULT, ADD, MONUS, PRED, & SIGN
are primitive recursive functions, if needed.] - '

Solution: We will find primitive recursive functions g & h such that EXP = prec(g, h).
We have EXP(x,0)= x°= 1, - [So, g(x) =1, afunction of 1 variable.]
& EXP(x, s(y)) = 2! =x.%x = x.EXP(x,y). [So, h(X,y, EXP(x,y)) = x.EXP(x,y)]
Hence g=s-I;; and h=MULT- (I3 [33). |
Thus EXP = prec(g,h) = prec (sI1,1, MULT-(113"I53) ).

So, EXP is a primitive recursive function.

Example 2: Let F(x,y) = (x+3)*" . Showthat F is a primitive recursive function.
[You may use the fact that MULT, ADD, MONUS, PRED, & SIGN
are primitive recursive functions, if needed.]

Solution: We will find pnm1t1ve recursive functions _g__& h such that F = prec(g, h).

We have F(x,0)= (x+3)*0= (x+3)2=(x+3).x+3), = [So, g(x)= (x+3).(x+3) ]

& F(x, s(y)) = (x+3)27 = (x3).(x+3)* = (x:+3). F(X,Y) [Soh(x, y, F(x,y)) = (x+3)F(xy)]
Hence g = MULT e (sesese1,1 " sesesel11) and H = MULT. (5050813 " I3 3).

Thus F = prec (g, h) = prec ( MULT: (s sesel 1 1 " s° S°S°I1 1)y MULT- (s seseI13"I53) ).

So, F is a primitive recursive function.

P

Example 3: Let f(x,y) = y*. Show that B is a primitive recursive function.

Solution: We have f(x,y) = EXP(y,x) = EXP{L2(x,y), Lz (X, ¥)}.
So, f=EXP »(I22"112) = {prec (s-I1,;, MULT- (I13"153) )}+(I22"T12) from Ex. 1.
Hence f is a primitive recursive function. END
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