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Fixpoint tree_le (ub: Z) (t: tree): Prop
match t with

| Leaf => True

| Node 1 k r => tree_le ub 1 /\ k <= ub /\ tree_le ub r
end.

Fixpoint tree_ge (1lb: Z) (t: tree): Prop
match t with

| Leaf => True

| Node 1 k r => tree_ge 1b 1 /\ k >= 1b /\ tree_ge 1lb r
end.
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Fixpoint low2high (t: tree): Prop
match t with

| Leaf => True

| Node 1 k r => low2high 1 /\ 1 [- o, k] /\ r € [k, + o] /\ low2high r
end.

Fixpoint high2low (t: tree): Prop
match t with

| Leaf => True

| Node 1 k r => high2low 1 /\ 1 € [k, + o] /\ r & [- o, k] /\ high2low r
end.
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Lemma reverse_low2high: forall t,
low2high t ->
high2low (tree_reverse t).
Proof.
intros.
induction t.
+ (e HESREZE AR . *)
simpl. tauto.
+ simpl in H.
simpl.
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- H: low2high t1 /\ t1 € [ - o0 , vl /\

t2 € [v, + 00 1 /\ low2high t2

- IHt1: low2high t1 ->
high2low (tree_reverse t1)

- IHt2: low2high t2 ->
high2low (tree_reverse t2)

- % 1ib: high2low (tree_reverse t2) /\
tree_reverse t2 € [v, + o0 ] /\
tree_reverse t1 € [ - o0 , vl /\
high2low (tree_reverse t1)

HHER, RNEFE L LT _[tree_le]l_ 5 _[tree_gel W BIG|E . %)

Abort.

NHESGEY], GUR AR R RN TET a, BaeABUR)E, W RRREN T4
T a .

Lemma reverse_le:
forall n t,
t € [- o0, n] ->
tree_reverse t © [- 00, n].
Proof.
intros.
induction t; simpl.
+ tauto.
+ simpl in H.
tauto.

Qed.
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Lemma reverse_ge:
forall n t,
t € [n, + 0] ->
tree_reverse t € [n, + 00].
Proof.
intros.
induction t; simpl.
+ tauto.
+ simpl in H.
tauto.
Qed.

fﬂr, ‘(ﬁ%l{’ﬁﬂ%?)ﬁ%, EIU\TF%‘EEE@ reverse_low2high To



Lemma reverse_low2high: forall t,
low2high t ->
high2low (tree_reverse t).
Proof.
intros.
induction t; simpl.
+ tauto.
+ simpl in H.
pose proof reverse_le v til.
pose proof reverse_ge Vv t2.
tauto.
Qed.
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Fixpoint same_structure (tl t2: tree): Prop :=
match t1, t2 with
| Leaf, Leaf =>

True

| Leaf, Node _ _ o=
False

| Node _ _ _, Leaf =>
False

| Node 11 _ ri1, Node 12 _ r2 =>

same_structure 11 12 /\ same_structure rl r2

end.
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Lemma same_structure_same_height: forall t1 t2,
same_structure tl1 t2 ->
tree_height tl = tree_height t2.
Proof.
intros.
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induction t1.
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+ destruct t2.

- reflexivity.
- simpl in H.
tauto.
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Abort.
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Lemma same_structure_same_height: forall t1 t2,
same_structure tl1 t2 ->
tree_height tl1 = tree_height t2.
Proof.
intros ti1.
induction t1 as [| 11 IH1 v1 r1 IHr]; intros.
+ Gx EESREERELEM. *)
destruct t2.
- reflexivity.
- simpl in H.
tauto.
+ Gx AHFRY, AHBREAETET *
destruct t2 as [| 12 v2 r2]; simpl in H.
- tauto.
- destruct H as [H1 Hr].
(¢ FEKMTUKBRBEEERNE _[L20_ TR ET . *)
pose proof IH1 12 HI.
pose proof IHr r2 Hr.
simpl.
lia.

Qed.
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Theorem same_structure_trans: forall tl t2 t3,
same_structure tl1 t2 ->
same_structure t2 t3 ->

same_structure t1 t3.
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