See the proof for Theorem strorder sublist antisym in table 1

Table 1: Proof of Theorem strorder sublist antisym

Next step in Coq

Proof situation

Proof.

FVLK:ListN, list_in_strorder L — list_in_strorder K — L C
K-> KCL— L={List N} K

prove_ by induction.

Hidden 2 goal(s)

+1/2

F VK : List N, list_in_strorder [| — list_in_strorder K — [| C K
— K C[ = [|={List N} K

prove_all _imp_star,

: List N list_in_strorder [] ; @‘ :list_in_strorder K

(M) )ck ;B2 i KCF [ ={List N} K

exception H2.

H2 : K = {List N} | [| = {List N} K

switch in H2.

|H2| : ] = {List N} K + [| = {List N} K

use H2.

+1/2 completed

+2/2

a :N; L :ListN; IHL :V K : List N, list_in_strorder L —

list_in_strorder K 4 LCK - KCL—L={List N} K VK :

List N, list_in_strorder (a :: L) — list_in_strorder K — a :: L C
K—-KCa:L—a:L={List N} K

rename a into n.

n N, L :ListN; IHL :V K : List N, list_in_strorder L —

list_in_strorder K = LC K - K CL—L={List N} K+ VK :

List N, list_in_strorder (n :: L) — list_in_strorder K — n : L C
K—>KCnu:L—on:L={ListN} K

prove_ by _structure.

Hidden 2 goal(s)

*1/2

n :N; L :ListN; IHL :V K : List N, list_in_strorder L —
list_in_strorder K - L C K —- K C L — L = {List N}
K list_in_strorder (n :: L) — list_in_strorder | = n:: L C [ —
NlCn:L—n:L={ListN}|

prove_all _imp _star|

n N L :List N; IHL :V K : List N, list_in_strorder L —

list_in_strorder K -+ LC K - K CL — L ={List N} K ; :

list_in_strorder (n :: L) ; :list_in_strorder || ; H1 :n:: L C
l ;'ﬁ ] C€nu Lk n L={List N} [|

prove_False.

n :N; L :ListN; IHL :V K : List N, list_in_strorder L —
list_in_strorder K + LC K - KCL—L={ListN} K ; H1 :n
= L C[|F False

exception H1.

n :N; L :ListN; IHL :V K : List N, list_in_strorder L —
list_in_strorder K - L C K — K C L — L = {List N} K ; :
n:: L ={List N} [[ - False

my _contradiction
HI.

*1/2 completed

*2/2

n : Basic.N ; L : List BasicN ; THL :V K : List Basic.N,
list_in_strorder L ~ — list_in_strorder K -+ LC K - K C L —
L = {List BasicN} K ; N : Basic.N ; K : List
Basic.NF list_in_strorder (n:: L) — list_in_strorder (N :: K) —
n:LCN:K3N:KCna:L—on::L={List BasicN} N:: K

Continuing proof of Theorem strorder sublist antisym on the next page




Table

1: Proof of Theorem strorder sublist antisym continued

Next step in Coq

Proof situation

rename N into m.

n :N; L :ListN; IHL :V K : List N, list_in_strorder L —
list_in_strorder K + LCK - K CL— L={List N} K ; ' N
; : List N& list_in_strorder (n :: L) — list_in_ strorder (m :
K) 5na:LCmu:K—o>ma:uKCn:L—on:L={ListNlm:K

prove_all _imp__star,

n :N; L :ListN; IHL :V K : List N, list_in_strorder L —
list_in_strorder K - L C K - K C L — L ={List N} K ; :

list_in_strorder (n :: L) ; 2list_in_strorder (m :: K) ; :

n:LCm:K ;|H2| :ma:KCna Lk na: L={List N} m: K

fact
(list_in_strorder _n

| Into NistLin LssitdNder[ HIL :V K : List N, list_in_strorder L —
list_in_strorder K = L C K — K C L — L ={List N} K ; :
list_in_strorder LF n :: L ={List N} m :: K

fact
(list_in__strorder n
HO).

| Into NistLin LsstdNder[HIL :V K : List N, list_in_strorder L —
list_in_strorder K - L C K — K C L — L = {List N} K ; :
list_in_strorder K+ n:: L ={List N} m :: K

act
{strorder_sublist_a tisymNhelp : List N ; THL :V K : List N, list_in_strorder L —
H HO H1). list_in_strorder K = L C K — K C L — L ={List N} K ; :
LCKFn:L={List N} m: K
fact

(strorder _sublist _an
HO H H2).

tisymNhelp : List N ; IHL :V K : List N, list_in_strorder L —
list_in_strorder K - L C K — K C L — L = {List N} K ; :
KCLFEn:L={List N} m: K

?gtgg)qL K H3 HA n :N; L :ListN; IHL :V K : List N, list_in_strorder L —

' list_in_strorder K = LC K - K C L — L ={List N} K ; :
L={List N} K n:L={List N} m:: K

use_uqge HT. n :N; L :IListN; IHL :V K : List N, list_in_strorder L —

list_in_strorder K = L CK - K CL—L={ListN} K n: L
={List N} m :: L

have (n € n :: L).

n :N; L :IListN; IHL :V K : List N, list_in_strorder L —
list_in_strorder K = LC K — K C L — L ={List N} K ; :
nen:LEn:L={List N} m: L

trans H8 H]1. n :N; L :ListN; IHL :V K : List N, list_in_strorder L —
list_in_strorder K - L C K — K C L — L = {List N} K ; :
nem:KFna:L={ListN}m:L
use_or (a_in_b 1
H9). Hidden 2 goal(s)
—1/2 n :N; L :ListN; IHL :V K : List N, list_in_strorder L —
list_in_strorder K -+ LCK - K CL — L ={List N} K ; :
n={N}ymt n: L={List N} m: L
use__uqe H10. n N L :List N; IHL :V K : List N, list_in_strorder L —
list_in_strorder K = LCK - K CL—L={ListN} K+ n:L
={List N} n:: L
prove__equ. —1/2 completed

Continuing proof of Theorem strorder sublist antisym on the next page




Table

1: Proof of Theorem strorder sublist antisym continued

Next step in Coq

Proof situation

—2/2

n :N; L :ListN; IHL :V K : List N, list_in_strorder L —
list_in_strorder K + LC K - K CL — L={List N} K ; H10 :
ne Kk n:L={List N} m: L

prove_False.

n :N; L :ListN; IHL :V K : List N, list_in_strorder L —
list_in_strorder K 4 LC K - K CL— L={List N} K ; H10 :
n € Kt False

use_uqe H7in H10.

n :N; L :ListN; IHL :V K : List N, list_in_strorder L —
list_in_strorder K -+ LC K - K CL— L={List N} K ; H10 :
n € Lt False

assert (L # []).

Hidden 2 goal(s)

++1/2

n :N; L :ListN; IHL :V K : List N,  list_in_strorder L —
list_in_strorder K -+ LC K — K CL— L={List N} K ; H10 :
nelk L#]J

prove_not.

n :N; L :ListN; IHL :V K : List N, list_in_strorder L —
list_in_strorder K -+ LC K - K CL— L={List N} K ; H10 :
nelL ;|HI1| : L ={List N} [ False

use_equ HI11l in

H10.

n :N; L :ListN; IHL :V K : List N, list_in_strorder L —
list_in_strorder K - LC K = K CL — L ={List N} K ; :
n € [|F False

my__contradiction
H10.

++1/2 completed

++42/2 n :N; L :ListN; IHL :V K : List N, list_in_strorder L —
list_in_strorder K -+ LC K - K CL— L={List N} K ; H10 :
nel ;|HI1| : L #[+F False
fact

(list_in__strorder n
H11 H).

| IntoNn; lbss InsinNl; THL :V K : List N, list_in_strorder L —
list_in_strorder K -+ LC K - K CL— L={List N} K ; H10 :
nel ; |H12| : n <min_list L+ False

fact

(n_in_1l _to_min_1 |

H10).

legqu: N ; L : List N ; IHL :V K : List N,  list_in_strorder L —
list_in_strorder K -+ LC K - K CL— L={List N} K ; H10 :
n €L ; |H13| :min list L <nk False

trans H12 H13.

n :N; L :ListN; IHL :V K : List N, list_in_strorder L —
list_in_strorder K = LC K - K CL — L={List N} K ; H10 :
nel ; |H14| :n <nt False

my __contradiction
H14.

++2/2 completed, proof completed by Qed

End of proof of Theorem strorder sublist antisym




