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module NAT{

[NzNat< Nat]

signature{

op 0:->Nat
op s:Nat->NzNat
op _+ :Nat Nat->Nat
{associative commutative prec:40}
op _+ :NzNat Nat->NzNat
op _* :Nat Nat->Nat
{associative commutative prec:35}

11 op _* :NzNat NzNat->NzNat

12 }

13 axioms{

14 vars N N’:Nat

15 eg N+0=N.

16 eq N+s(N’)=s(N+N").
17 eq N*0=0.

18 eqg N*s(N)=N+N*N".
19}

20}



/  {associative commutative prec:40}
10 {assocliative commutative prec:35}

A associative
N+N" N N+ N'+N"

B commutative
N+N" N'+N

C prec
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1.module STACK [X::TRIV]{

2. [NeStack<Stack]

3. signature{

4 op empty:->Stack

5. op push:EIt Stack->Nestack
6 op pop:Nestack->Stack

7 op top:Nestack->EIlt

8

9. axioms {

10. var S:Stack

11. var E:EIt

12.  eq pop(push(E,S))=S.
13. eq top(push(E,S))=E.
14. }

15.}

1.modulle TRIV{
2. [EIt]

3.}
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1.module STACKING{

2. protecting(NAT-STACK)

3. signature{

4 op pushing:Nat Stack->NeStack
5. op poping:Stack->Stack

6. }

7. axiom{

8. var N :Nat

9. wvar S :Stack

10. var S" :NeStack

11.  rule pushing(N,S)->push(N,S).
12.  rule popping(S™)->pop(S7).
13. rule popping(empty)-> empty.

3.1



top(pushing(s(0),pushing(0,empty)))
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1.module QUEUE[X::TRIV]{
2. [NeQueue<Queue]

3. signature{

4. op empty:->Queue

5. op push:Elt Queue->NeQueue
6. op pop:NeQueue->Queue

7. op top:NeQueue->Elt

8. }

9. axiom{

10. var E :EIt

11. var Q :NeQueue

12. eq pop(push(E,empty))=empty.
13. eq pop(push(E,Q))=push(E,pop(Q))-
14. eq top(push(E,empty))=E.

15. eq top(push(E,Q))=top(Q).
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1.module QUEUE-2[X::TRIV]{
2. [NeQueue<Queue]
3. signature{

4. op empty:-> Queue

5. op g:Elt Queue->NeQueue

6. op push:ElIt Queue->NeQueue
7. op pop:NeQueue->Queue

8. op top:NeQueue->EIt

9. }

10. axiom {

11. wvars E E" :Elt
12. var Q :Queue
13. eq push(E,empty)=q(E,empty).
14. eq push(E,q(E",Q))=q(E",push(E,Q)).
15. eq pop(q(E,Q))=Q.
16. eq top(q(E,Q))=E.
17. }
18.}
4.2 2



1.module QUEUE&QUEUE{

2. protecting(QUEUE[X<-view to NAT{sort Elt->Nat}]
3. *{sort Queue->NatQueue,

4. sort NeQueue->NatNeQueue,

5. op empty->natEmpty,

6 op  push->natPush,

I op  pop->natPop,

8. op top->natTop,})

9. protecting(QUEUE[X<-view to INT{sort Elt->Int}]
10. *{sort Queue->IntQueue,

11. sort NeQueue->intNeQueue,

12. op empty->intempty,

13. op push->intPush,

14. op  pop->intPop,

15 op top->intTop,})

16.}

5.1 3



Protecting:
2.protecting(QUEUE[X<-view to NAT{sort Elt->Nat}]
9.protecting(QUEUE[X<-view to INT{sort Elt->Int}]

to
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,i, Allegro Common Lisp Conzale - [cafeob)dx(]
Type ¥ for help ﬂ
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—— Containing FigHos=e Extensions —
built on Allegro CL Enterprise Edition
E.0.1 [Window=-x86] (62999 16:20)
CafelBl: cd exs
i wcafeobhywexs™
CateCBI: l= .

("watch . mod" "bag.mod" "bank-account mod" "blist . mod" “"b=et  mod”
"counter mod" "cws mod" "debt-red mod" "flag.mod" "hss omod"
"integer mod" "list . mod" "monoid.mod" "nat—-omega . mod" “nnat-h=a . mod”
"nnat-rwl mod" "path.mod" “"=iewve mod" "simnple-nat o mod" “sorting . mod”
"tel mod" "ubuffer mod" "atm.omod" "nat omod" "nat BAK")

CafelBl: input =imple-nat

processing input ;o  sw=imple-nat  mod
—— defining module! BARE-NAT. . . % done.
—— defining module! SIMFLE-NAT. . . % done.

—— reduce in SIHPLE-HAT : = (= 0) + = (= 0)

=z (= (= (= 0))) : HzNat

(0.000 =ec for par=e. 5§ rewrites(0.000 sec), & matches)
—— defining module! TIHES-NAT. .. ... % done.

—— reduce in TIHES-HAT @ = (= ES_D}} *¥ = (= (= (= (= 0))1))
sl isisis(sisisisisisis (s (s 071111  HzHat
(0.000 =ec for par=e. 56 rewrites(0.000 =sec)., 72 matches)

TIMES-HAT » v
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