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(We're almost at the end of this talk.)

3 take-home lessons:
@ abduction using modus ponens
@ tactics = conjecturing
@ tree search -> graph expansion
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(We will come back at the end.)
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Modus ponens

1. Not obviously false.
2. Useful to prove the goal.

3. Easy to prove.
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prove property0 :
"((length (rev (x y z))) = (t2 (length y) (length z)))"

lemma abduced lemma_tactic_14045356: "var 0 = t2 var 0 Z"
apply ( induct "var_0" )
apply (simp_all ) done

lemma abduced lemma_tactic_14045358: "(Aa. t2 var 0 a = t2 a var 0) = S (t2 var_1 var 0) = t2 var|1l (S var _0)"

apply ( induct "var_1" "var 0" rule : TIP prop_06.t2.induct )
apply (simp_all ) done

lemma abduced lemma_commutativity 7642214: "t2 var 0 var_1 = t2 var_1 var_0"
apply ( induct "var_0" arbitrary : var_1)
apply (simp_all )
apply ( simp add : abduced lemma_tactic_14045356 )
using abduced_lemma_tactic_14045358 apply force done

lemma abduced lemma_tactic_13498028: "length var_0 = length (x var_0 nil2)"
apply ( induct "var 0" )
apply (simp_all ) done

lemma abduced lemma_remove_assumption_47001480: "S (length (x var_0 var_1)) = length (x var_0 (cons2
apply ( induct "var_0" arbitrary : var_1l)
apply (simp_all ) done

lemma abduced lemma_tactic_13498034:
"(Aa. length (x var_0 a) = length (x a var_0)) = S (length (x var_1 var 0)) = length (x var_1 (col
apply ( simp add : abduced_lemma_remove assumption_47001480 ) done

lemma abduced lemma_composite commutativity 7642270: "length (x var 0 var 1) = length (x var_1 var 0
apply ( induct "var_0" arbitrary : var_1)
apply (simp_all )
using abduced lemma_tactic_13498028 apply blast
apply ( simp add : abduced_lemma_tactic_ 13498034 ) done

lemma abduced lemma_tactic_13293202: "length (rev var 0) = length var 0 = length (x (rev var_0) (c
apply ( metis TIP_prop_06.length.simps ( 2 ) TIP prop_06.x.simps ( 1 ) TIP prop_06.x.simps ( 2 )
abduced_lemma_composite commutativity 7642270 ) done

lemma abduced_lemma_generalisation_then_extension 7642332: "length (rev var 0) = length var 0"
apply ( induct "var_0" )
apply (simp_all )
apply ( simp add : abduced_lemma_tactic 13293202 ) done

lemma abduced lemma_identity 7579838: "x var 0 nil2 = var 0"
apply ( induct "var_0" )
apply (simp_all ) done

lemma abduced lemma_generalisation_then_extension_17745958: "length (rev (x var_0 nil2)) = length va
apply ( simp add : abduced lemma_generalisation_then_extension 7642332 abduced lemma_identity 7579
done

lemma abduced lemma_tactic 33224946: "(Aa. length (rev (x a var 0)) = t2 (length var_0) (length a))
length (rev (x var_1 (cons2 var_2 var 0))) =S (t2 (length var_0) (length var_1))"
apply ( metis TIP prop 06.length.simps ( 2 ) TIP_prop 06.x.simps ( 2 ) abduced lemma_composite com
done

lemma abduced lemma_generalise by renaming 7642286: "length (rev (x var_0 var_ 1)) = t2 (length var_1
apply ( induct "var_1" arbitrary : var_0 )
apply (simp_all )
apply ( simp add : abduced_lemma_generalisation_then_extension_17745958 )
apply ( simp add : abduced_lemma_tactic_ 33224946 )
done

lemma original_goal _7579816: "length (rev (x var 0 var 1)) = t2 (length var 0) (length var 1)"
apply ( simp add : abduced_lemma_commutativity 7642214 abduced_lemma_generalise by_renaming_ 764228
done
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prove property0 :
"((length (rev (x y z))) = (t2 (length y) (length z)))"

lemma abduced_lemma_tactic_14045356: "var 0 = t2 var 0 Z"
apply ( induct "var_0" )
apply (simp_all ) done

lemma abduced_lemma_tactic_14045358: "(/Aa. t2 var 0 a = t2 a var_0) = S (t2 var_1 var_0) = t2 var /1 (S var_0)"
apply ( induct "var_1" "var 0" rule : TIP_prop_06.t2.induct )
apply (simp_all ) done

1emrn4 abducedilemmaicommutat1v1ty77642214:] "t2 var_0 var_1 = t2 var_1 var_0"
appty ¢ Imuct—“var_— o =T oTtraTy T var—1 )
apply (simp_all )
apply ( simp add : abduced lemma_tactic_ 14045356 )
using abduced_lemma_tactic_14045358 apply force done

lemma abduced lemma_tactic_13498028: "length var_0 = length (x var_0 nil2)"
apply ( induct "var_0"1)
apply (simp_all ) done

lemma abduced_lemma_remove assumption_47001480: "S (length (x var_0 var_1)) = length (x var_0 (cons2 var_2 var_1))"
apply ( induct "var_0" arbitrary : var_1)
apply (simp_all ) done

lemma abduced_lemma_tactic 13498034:
"(Aa. length (x var 0 a) =/length (x a var_0)) = S (length (x var_l var 0)) = length (x var_1 (cons2 var 2 var_0))"
apply ( simp add : abduced lemma_remove assumption_47001480 ) done

lemma abduced_lemma_composite commutativity 7642270: "length (x var 0 var_1) = length (x var_ 1 var 0)"
apply ( induct "var_0" arbitrary : var_1l)
apply (simp_all )
using abduced lemma_tactic 13498028 apply blast
apply ( simp add : abduced lemma_tactic_ 13498034 ) done

theorem
original_goal 7579816:
length (rev (x ?var_0.0 ?var_1.0)) =
t2 (length ?var_0.0) (length ?var_1.0)

(lemma- goal) lemma

Modus ponens
goal

lemma abduced_lemma_tactic_13293202: "length (rev var_0) = length var 06 = length (x (rev var_0) (cons2 var_1 nil2)) =S (length var_0)"

apply ( metis TIP_prop_06.length.simps ( 2 ) TIP_prop_06.x.simps ( 1 ) TIP_prop_06.x.simps ( 2 )
abduced_lemma_composite commutativity 7642270 ) done

lemma abduced_lemma_generalisation_then_extension_7642332: "length (rev var 0) = length var 0"
apply ( induct "var_0" )
apply (simp_all )
apply ( simp add : abduced_lemma_tactic_ 13293202 ) done

lemma abduced_lemma_identity 7579838: "x var 0 nil2 = var 0"
apply ( induct "var_0" )
apply (simp_all ) done

lemma abduced_lemma_generalisation then_extension_17745958: "length (rev (x var 0 nil2)) = length var 0"
apply ( simp add : abduced lemma generalisation_then_extension 7642332 abduced lemma_identity 7579838 )
done

lemma abduced lemma_tactic_33224946: "(Aa. length (rev (x a var 0)) = t2 (length var 0) (length a)) —
length (rev (x var_1 (cons2 var_2 var 0))) =S (t2 (length var_0) (length var_1))"

apply ( metis TIP prop_06.length.simps ( 2 ) TIP_prop 06.x.simps ( 2 ) abduced lemma_composite_commutativity 7642270 abduced lemma_generalisation_then_extension_ 7642332 )

done

'Lemm4abducedilemmaigeneraliseibyirenamlng77642286:] "length (rev (x var_0 var_1)) = t2 (length var_1) (length var_0)"
appty ( ImauctT vdal 1 dlUNeRaly.  —wvdl U )
apply (simp_all )
apply ( simp add : abduced_lemma_generalisation.then_extension_17745958 )
apply ( simp add : abduced_lemma_tactic_ 33224946 )
done

lemma original_goal : =
apply ( simp add abduced lemma commutativity 7642214 |abduced lemma generalise by renaming 7642286
done Il
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31| "t2 (S z2) z =S (t2 z2 z)"

32

33lprove property0 : theorem
34| "((length (rev (x y z))) = (t2 (length y) (length z)))" original_goal 7579816:
35 length (rev (x ?var_0.0 ?var_1.0)) =
36 t2 (length ?var_0.0) (length ?var_1.0)
37 'Lemm£ abducedilemmaitactlc714045356] "var_ 0 = t2 var_0 Z"

38 apply ( 1nduct "var.o" )

39| apply (simp_all ) dene

40)

41 'Lemm{ abducedilemmaitactic714045358J "(Aa. t2 var_0 a = t2 a var_0) = S (t2 var_1 var_0) = t2 var/1 (S var_0)"

42| apply ( 1Induct "var I var 0 rule : TIP prop_06.t2.induct )

43| apply (simp_all ) /dene

44

7 45 1emm4 abducedilemmaicommutat1v1ty77642214:] “t2 var_0 var_1 = t2 var_1 var_0"

46| appry CIMmUUTt“varTUoTUItraTyT var-1 )

47| apply (simp_all ) m m

48| apply i | abduced lemma tactic 14045356 el I I I I I a Oa e a
49| using|abduced lemma_tactic_14045358 $pply force done

50)

si/lemma abduced lemma_tactic_13498028: "length var_0 = length (x var_0 nil2)"

s T inaac aar 0 Oodaus ponens
53| apply (simp_all ) done

54

> s5/Llemma abduced_lemma_remove_assumption_47001480: "S (length (x var_0 var_1)) = length (x var_0 (cons2 var_2 var_1))"

s6| apply ( induct "var 0" arbitrary : var 1)

571 apply (simp_all ) done gOa

58|

so|Llemma abduced_lemma_tactic_13498034:

60|" (A\a. length (x var_0 a) = length (x a var 0)) = S (length (x var_1l var 0)) = length (x var_1 (cons2 var_2 var 0))"

61 apply ( simp add : abduced lemma_remove_assumption 47001480 ) done

62,

63|lemma abduced_lemma_composite commutativity 7642270: "length (x var 0 var 1) = length (x var_1 var 0)"

64/ apply ( induct "var 0" arbitrary : var_1)

65 apply (simp_all )

66| using abduced_lemma_tactic_13498028 apply blast

67| apply ( simp add : abduced lemma_tactic_13498034 ) done

68|

69|Lemma abduced_lemma_tactic_13293202: "length (rev var_0) = length var 0 = length (x (rev var_0) (cons2 var_1 nil2)) =S (length var_0)"

70| apply ( metis TIP_prop_06.length.simps ( 2 ) TIP_prop_06.x.simps ( 1 ) TIP_prop_06.x.simps ( 2 )

71 abduced_lemma_composite_commutativity 7642270 ) done

72

73|lemma abduced_lemma_generalisation_then_extension_7642332: "length (rev var 0) = length var 0"

74/ apply ( induct "var 0" )

75| apply (simp_all )

76| apply ( simp add : abduced lemma_tactic_13293202 ) done

77,

78/lemma abduced_lemma_identity 7579838: "x var 0 nil2 = var 0"

79| apply ( induct "var 0" )

go| apply (simp_all ) done

81,

82 'Lemmalabducedilemmaigeneral1sat10n7theniexten51on717745958! "length (rev (x var_0 nil2)) = length var 0"

83 app T — I — T nsion 7642332 abduced lemma_identity 7579838 )

g4l done

85)

> 86 'Lemmalabducedilemmaitactic733224946] "(Aa. length (rev (x a var_0)) = t2 (length var 0) (length a)) =—

g7|length (rev (X var_I (consZ var_2 var 0))) =S (t2 (length var_0) (length var_1))"

88| apply ( metis TIP prop-06.length.simps (.2 ) TIP prop_06.x.simps ( 2 ) abduced lemma_composite commutativity 7642270 abduced lemma_generalisation_then_extension_ 7642332 )

89| done

90)

7 91 lemm4 abducedilemmaigeneraliseibyirenamlng77642286:] "length (rev (x var_0 var_1)) = t2 (length var_1) (length var_0)"

92| appty ( Imguct var_I arpicrary r var o J

93| apply (simp_all )

94| apply ( simp add :| abduced W@mma generalisation then extension 17745958}

o5 apply [( simp : abduced lemma_tactic_ 33224946 ) ]

96| done

97,

100

lemma original_goal 7579816: "length (rev (x var 0 var 1)) = t2 (length var 0) (length var 1)"
apply ( simp add : abduced_lemma_commutativity 7642214 abduced_lemma_generalise_by renaming_7642286 )
done Il
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<31 "t2 (S z2) z =S (12 22 2)" ~1oo% [~ 1=
|| 32 =z
%< 33lprove property® : theorem 3
S 134 "((length (rev (x y z))) = (t2 (length y) (length z)))* original_goal 7579816: s
El3s length (rev (x ?var_0.0 ?var_1.0)) = 3
8| 36 t2 (length ?var_0.0) (length ?var_1.0) ;’
; 37/Llemma abduced lemma_tactic_14045356: "var 0 = t2 var 0 Z" g
¢ | 38 apply ( induct "var 0" ) =
21 30| apply (simp_all ) done o
o1 a0 il
®5 41/lemma abduced_lemma_tactic_14045358: "(/\a. t2 var 0 a = t2 a var_0) = S (t2 var_1 var_0) = t2 var|1 (S var_0)" m
42| apply ( induct "var_ 1" "var 0" rule : TIP_prop_06.t2.induct ) g
43| apply (simp_all ) done 3
44 o
as/lemma abduced_lemma_commutativity 7642214: "t2 var_0 var_1 = t2 var_1 var 0" %
46| apply ( induct "var 0" arbitrary : var_1) =
47| apply (simp_all ) I E'
48| apply ( simp add : abduced lemma_tactic_ 14045356 ) el I I I I l a O a 7
49| using abduced_lemma_tactic_14045358 apply force done L

si/lemma abduced lemma_tactic_13498028: "length var_0 = length (x var_0 nil2)"
52| apply ( induct "var 0" )

53| apply (simp_all ) done

ss|Llemma abduced_lemma_remove_assumption_47001480: "S (length (x var_0 var_1)) = length (x var_0 (cons2 var_2 var_1))"

s6| apply ( induct "var 0" arbitrary : var 1)

571 apply (simp_all ) done goa
58

so/lemma abduced lemma_tactic_13498034:

60|" (A\a. length (x var_0 a) = length (x a var 0)) = S (length (x var_1l var 0)) = length (x var_1 (cons2 var_2 var 0))"
61 apply ( simp add : abduced_lemma_remove_assumption 47001480 ) done

63| lemma[abduced lemma_composite commutativity 7642270} "length (x var 0 var_1) = length (x var_1 var 0)"
64| appty—tTminct—var—t“—ToTtraT Ty var—

65 apply (simp_all )

66| using abduced lemma_tactic_13498028 apply blast

67| apply ( simp add : abduced lemma_tactic_ 13498034 ) done

69/lemma abduced_lemma_tactic_13293202: "length, (rev var 0) = length var 0 = length (x (rev var_0) (cons2 var_1 nil2)) = S (length var 0)"
70| apply ( metis TIP_prop_06.length.simps ( 2°) TIP_prop_06.x.simps ( 1 ) TIP_prop_06.x.simps ( 2 )
71 abduced_lemma_composite_commutativity 7642270 ) done

73| lemma[abduced lemma_generalisation_then_extension 7642332] ‘length (rev var 0) = length var 0"
74/ applty—tImUUCt“var—o“7

75| apply (simp_all )

76| apply ( simp add : abduced lemma tactic_13293202 ) done

graph instead of tree!

78 lemma[abduced lemma_identd ty 7579838] “X var_0 nil2 = var_0"
79 appty—( Imauct var_o )

go| apply (simp_all ) done A N |
81, )|

82[lemma| abduced lemma T T temotir—tre Tt ——teTg iAo
83| app T ension 7642332) abduced T€mma identity 7579838
84| done

85
86 'Lemmalabducedilemmaitactic733224946l "(Aa. length (rev (x a var_0)) = t2 (length var 0) (length a)) =—
g7|length (rev (X var_I (consZ var_2 var 0))) =S (t2 (length var_0) (length_var 1))"

88| apply ( metis TIP_prop_06.length.simps ( 2 ) TIP_prop_06.x.simps ( 2 )|abduced lemma_ composite commutativity 7642270 |Jabduced lemma_generalisation_then_extension 7642332}
89| done

oi/lemma abduced lemma_generalise_by renaming_7642286: "length (rev (x var_0 var_1)) = t2 (length var_1) (length var 0)"
92 apply ( induct "var_ 1" arbitrary : var 0 )

93| apply (simp_all )

94/ apply ( simp add : abduced_lemma_generalisation_then_extension_ 17745958 )

95| apply ( simp add : abduced lemma_tactic_33224946 )

96| done

97,

og|lemma original_goal 7579816: "length (rev (x var 0 var 1)) = t2 (length var_0) (length var 1)"

99| apply ( simp add : abduced_ lemma_commutativity 7642214 abduced_lemma_generalise_by renaming 7642286 ) I

100l done W S
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o TIP_prop_06.thy (~/Workplace/Prod/Prod/) v (/] Proof state (/] Auto update
31| "t2 (S z2) z =S (t2 z2 z)"
32
33lprove property0 : theorem
34| "((length (rev (x y z))) = (t2 (length y) (length z)))" original_goal 7579816:
35 length (rev (x ?var_0.0 ?var_1.0)) =
36 t2 (length ?var_0.0) (length ?var_1.0)
37/Llemma abduced lemma_tactic_14045356: "var 0 = t2 var 0 Z"
38 apply ( induct "var 0" )
39| apply (simp_all ) done
40)
41lemma abduced_lemma_tactic_14045358: "(Aa. t2 var 0 a = t2 a var_ 0) = S (t2 var_1 var_0) = t2 var|l (S var_0)"
42| apply ( induct "var_ 1" "var 0" rule : TIP_prop_06.t2.induct )
43| apply (simp_all ) done
44
> 45/lemma abduced_lemma_commutativity 7642214: "t2 var_0 var_1 = t2 var_1 var_ 0"
46| apply ( induct "var 0" arbitrary : var_1)
47| apply (simp_all ) m m
48| apply ( simp add : abduced lemma_tactic_ 14045356 ) el I I I I Ia Oa e a
49| using abduced_lemma_tactic_14045358 apply force done
50)
511emma[abducedilemmaitactic713498628:]"length var_0 = length (x var_0 nil2)"
5 oty Tt g Oodaus ponens
53| apply (simp_all ) deone
54
ss|Llemma abduced_lemma_remove assumption_47001480: "S (length (x var_0 var_1)) = length (x var_0 (cons2 var_2 var_1))"
s6| apply ( induct "var 0" arbitrary : var 1)
571 apply (simp_all ) done goa
58|
sglemmalabduced lemma tactic 13498034l
60|" (A\a. length (x var_0 a) = length (x a var 0)) = S (length (x var_1 var 0)) = length (x var_1 (cons2 var_2 var _0))"
61 apply ( simp add : abduced.lemma_remove_assumption 47001480 ) done
62,
63| lemma[ abduced_lemma_composite comwtivity 76422761: "length (x var 0 var_1) = length (x var_1 var 0)"
64| app Tyt ImOUCtvaT— ooy r Va1
65| apply~4simp—all_)
66 usind_gpduced lemma tactic 13498028 ly blast
67| apply ( simp ada-]abducedilemmaitactlc713498034 ) done
68|
sglemmalabducedilemmaitactic713293202 l“length (rev var_0) = length var_ 0 = length (x (rev var_0) (cons2 var_1 nil2)) =S (length var_0)"
70| apply metis ' prop_06.length.simps ( 2 ) TIP prop 06.x.simps ( 1 ) TIP prop_06.x.simps ( 2 )
71 abduced_lemma_composite_commutativity 7642270 ) done
72
731emma[abduced lemma_generalisation then_extension 7642332] "length (rev var _0) = length var 0"
74 apptyCTImUUCtvaT—o“—7
75| apply (simp_all )
76| apply ( simp add :[abducedilemmaitact1c713293202]) done
77,
78/lemma abduced_lemma_identity 7579838: "x var 0 nil2 = var 0"
79| apply ( induct "var 0" )
go| apply (simp_all ) done
81
82|lemma abduced lemma_generalisation_then_extension_17745958: "length (rev (x var_0 nil2)) = length var 0"
83| apply ( simp add : abduced lemma_generalisation_then_extension 7642332 abduced lemma_identity 7579838 )
g4l done
85

lemma abduced lemma_tactic_33224946: "(Aa. length (rev (x a var 0)) = t2 (length var 0) (length a)) —

length (rev (x var_1 (cons2 var_2 var 0))) =S (t2 (length var_0) (length var_1))"
apply ( metis TIP_prop_06.length.simps ( 2 ) TIP_prop 06.x.simps ( 2 ) abduced lemma_composite commutativity 7642270 abduced lemma_generalisation_then_extension 7642332 )
done

lemma abduced lemma_generalise by renaming_ 7642286: "length (rev (x var_0 var_ 1)) = t2 (length var_1) (length var_0)"
apply ( induct "var_1" arbitrary : var_0 )
apply (simp_all )

apply ( simp add : abduced_lemma_generalisation_then_extension_17745958 )
apply ( simp add : abduced_lemma_tactic_33224946 )
done
lemma original_goal 7579816: "length (rev (x var 0 var 1)) = t2 (length var 0) (length var 1)"
apply ( simp add : abduced_lemma_commutativity 7642214 abduced_lemma_generalise_by renaming_7642286 ) I
done O
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31
32
33
34
35
36

41

43

45

98

100

| "t2 (S z2) z =S (t2 z2 z)"

prove property0 :
"((length (rev (x y z))) = (t2 (length y) (length z)))"

lemma abduced_lemma_tactic_14045356: "var 0 = t2 var 0 Z"
apply ( induct "var 0" )
apply (simp_all ) done

lemma abduced_lemma_tactic_14045358: "(/Aa. t2 var 0 a = t2 a var_0) = S (t2 var_1 var_0) = t2 var /1 (S var_0)"
apply ( induct "var_1" "var 0" rule : TIP_prop_06.t2.induct )
apply (simp_all ) done

lemma abduced lemma_commutativity 7642214: "t2 var_0 var_1 = t2 var_1 var_0"
apply ( induct "var_0" arbitrary : var_1)
apply (simp_all )
apply ( simp add : abduced lemma_tactic_ 14045356 )
using abduced_lemma_tactic_14045358 apply force done

lemma abduced lemma_tactic_13498028: "length var_0 = length (x var_0 nil2)"
apply ( induct "var_0" )
apply (simp_all ) done

lemmalabducedilemmafremoveiassumption7470014801 "S (length (x var_0 var_1)) = length (x var_0 (cons2 var_2 var_1))"
apply ( induct "var_0" arbitrary : var_1 )
apply (simp_all ) done

lemmalapduced lemma tactic 13498034l
"(Aa. length (x var © a) = length (x a var ©)) —> S (Rength (x var 1 var 0)) = length (x var_1 (cons2 var 2 var 0))"
apply ( simp add :[abducedilemmairemoveiassumption747001480 ) done

lemma[abduced lemma composite commutativity 7642270:]“1ength (x var_0 var_1) = length (x var_1 var 0)"
apply ( Induct "var_0" arbxitaby : var_I )
apply (simp_all )
using abduced lemma_tactic_ 13498028 .apply blast
apply ( simp add : abduced lemma_tactic:13498034 ) done

lemma|abduced lemma_tactic_13293202:
apply 06.x.simps ( 1 ) TIP prop_06.x.simps ( 2 )

abducedilgmmajompositeic0mmutativity77612270 done

lemma abduced_lemma_generalisation_then_extension_7642332: "length (rev var 0) = length var 0"
apply ( induct "var_0" )
apply (simp_all )
apply ( simp add : abduced_lemma_tactic_ 13293202 ) done

lemma abduced_lemma_identity 7579838: "x var_0 nil2 = var 0"
apply ( induct "var_0" )
apply (simp_all ) done

lemma abduced_ lemma_generalisation_then_extension_17745958: "length (rev (x var_0 nil2)) = length var 0"
apply ( simp add : abduced lemma_generalisation_then_extension_ 7642332 abduced lemma_identity 7579838 )
done

lemma abduced lemma_tactic_33224946: "(Aa. length (rev (x a var 0)) = t2 (length var 0) (length a)) —
length (rev (x var_1 (cons2 var_2 var 0))) =S (t2 (length var_0) (length var_1))"

apply ( metis TIP_prop_06.length.simps ( 2 ) TIP_prop 06.x.simps ( 2 ) abduced lemma_composite commutativity 7642270 abduced lemma_generalisation_then_extension 7642332 )

done

lemma abduced lemma_generalise by renaming_ 7642286: "length (rev (x var_0 var_ 1)) = t2 (length var_1) (length var_0)"
apply ( induct "var_1" arbitrary : var_0 )
apply (simp_all )
apply ( simp add : abduced_lemma_generalisation_then_extension_17745958 )
apply ( simp add : abduced_lemma_tactic_33224946 )
done

lemma original_goal 7579816: "length (rev (x var 0 var 1)) = t2 (length var 0) (length var 1)"
apply ( simp add : abduced_lemma_commutativity 7642214 abduced_lemma_generalise_by renaming_7642286 )
done

8 v Query Sledgehammer Symbols

theorem

original_goal 7579816:
length (rev (x ?var 0.0 ?var_1.0)) =
t2 (length ?var_0.0) (length ?var_1.0)

lemma-> goal) lemma

goal

already checked it was

"length (rewpvar 0) = length var_ 0@ = length (x (rev var_0) (cons2 var_1 nil2)) = S (length var_0)"

because it was used here.

graph instead of tree!
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31
32|
33|
34
35

69|

100
alv

| "t2 (S z2) z =S (t2 z2 2)"

prove property0 :
"((length (rev (x y z))) = (t2 (length y) (length z)))"

lemma abduced lemma_tactic_14045356: "var 0 = t2 var 0 2"
apply ( induct "var 0" )
apply (simp_all ) done

lemma abduced lemma_tactic_14045358: "(Aa. t2 var 0 a = t2 a var 0) = S (t2 var 1 var 0) = t2 var|l (S var 0)"

apply ( induct "var_1" "var 0" rule : TIP_prop_06.t2.induct )
apply (simp_all ) done

lemma abduced lemma_commutativity 7642214: "t2 var 0 var_1 = t2 var_1 var_0"
apply ( induct "var 0" arbitrary : var_ 1)
apply (simp_all )
apply ( simp add : abduced lemma_tactic_14045356 )
using abduced lemma_tactic_14045358 apply force done

lemma abduced lemma_tactic_13498028: "length var 0 = length (x var 0 nil2)"
apply ( induct "var 0" )
apply (simp_all ) done

lemma abduced lemma_remove_assumption_47001480: "S (length (x var_0 var_1)) = length (x var_0 (cons2

apply ( induct "var 0" arbitrary : var_ 1)
apply (simp_all ) done

lemma abduced_ lemma_tactic_13498034:
"(/\a. length (x var_0 a) = length (x a var_0)) = S (length (x var_1 var 0)) = length (x var_1 (col
apply ( simp add : abduced_lemma_remove assumption_ 47001480 ) done

var_2 var_1))"

s2 var_2 var_0))"

lemma abduced lemma_composite commutativity 7642270: "length (x var O var 1) = length (x var_1 var 0)"

apply ( induct "var_0" arbitrary : var_1l)

apply (simp_all )

using abduced lemma_tactic_ 13498028 apply blast

apply ( simp add : abduced lemma_tactic_ 13498034 ) done

lemma abduced_lemma_tactic_13293202: "length (rev var 0) = length var 0 — length (x (rev var 0) (cons2 var 1 nil2)) = S (length var 0)"

apply ( metis TIP_prop_06.length.simps ( 2 ) TIP prop_06.x.simps ( 1 ) TIP prop_06.x.s*mps ( 2 )
abduced_lemma_composite commutativity 7642270 ) done

lemma abduced lemma_generalisation_then_extension 7642332: "length (rev var 0) = length ra: 9"
apply ( induct "var_0" )
apply (simp_all )
apply ( simp add : abduced lemma_tactic_ 13293202 ) done

lemma abduced lemma_identity 7579838: "x var 0 nil2 = var 0"
apply ( induct "var_0" )
apply (simp_all ) done

lemma abduced lemma_generalisation_then_extension 17745958: "length (rev (x var_0 nil2)) = length var_ 0"
apply ( simp add : abduced lemma_generalisation then_extension_ 7642332 abduced lemma_identity 7579838 )

done

lemma abduced lemma_tactic_33224946: "(Aa. length (rev (x a var 0)) = t2 (length var 0) (length a))
length (rev (x var_1l (cons2 var_2 var 0))) =S (t2 (length var_0) (length var_1))"

=

apply ( metis TIP prop 06.length.simps ( 2 ) TIP_prop 06.x.simps ( 2 ) abduced lemma_composite commutativity 7642270 abduced lemma_generalisation_then_extension 7642332 )

done

lemma abduced lemma_generalise by renaming 7642286: "length (rev (x var_0 var_1)) = t2 (length var_1) (length var_0)"

apply ( induct "var_ 1" arbitrary : var 0 )

apply (simp_all )

apply ( simp add : abduced_lemma_generalisation_then_extension_17745958 )
apply ( simp add : abduced_lemma_tactic_ 33224946 )

done

lemma original_goal 7579816: "length (rev (x var 0 var 1)) = t2 (length var 0) (length var 1)"

apply ( simp add : abduced_lemma_commutativity 7642214 abduced_lemma_generalise_by_renaming_764228’6 )

done
Query Sledgehammer|Symbols
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theorem
original_goal 7579816:
length (rev (x ?var_0.0 ?var_1.0)) =
t2 (length ?var_0.0) (length ?var_1.0)
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| "t2 (S z2) z =S (t2 z2 z)"

prove property0 :
"((length (rev (x y z))) = (t2 (length y) (length z)))"

lemma abduced lemma_tactic_14045356: "var 0 = t2 var 0 Z"
apply ( induct "var_0" )
apply (simp_all ) done

lemma abduced lemma_tactic 14045358: "(Aa. t2 var 0 a = t2 a var 0) = S (t2 var_1 var 0) = t2 var|1l (S var 0)"

apply ( induct "var_1" "var 0" rule : TIP_prop_06.t2.induct )
apply (simp_all ) done

lemma abduced lemma_commutativity 7642214: “t2 var 0 var 1 = t2 var 1 var 0"
apply. (. induct “var.0" arbitrary : var.l./)
apply (simp_all )
apply ( simp add : abduced lemma_tactic_14045356 )
using abduced_lemma_tactic_14045358 apply force done

lemma abduced lemma_tactic_13498028: "length var_0 = length (x var_0 nil2)"
apply ( induct "var 0" )
apply (simp_all ) done

lemma abduced lemma_remove_assumption_47001480: "S (length (x var_0 var_1)) = length (x var_0 (cons2
apply ( induct "var 0" arbitrary : var_ 1)
apply (simp_all ) done

lemma abduced lemma_tactic_13498034:
"(Aa. length (x var_0 a) = length (x a var_0)) = S (length (x var_1 var 0)) = length (x var_1 (col
apply ( simp add : abduced_lemma_remove assumption_ 47001480 ) done

lemma abduced lemma_composite commutativity 7642270: "length (x var O var 1) = length (x var 1 var 0
apply ( induct "var_0" arbitrary : var_l)
apply (simp_all )
using abduced lemma_tactic_ 13498028 apply blast
apply ( simp add : abduced_lemma_tactic_ 13498034 ) done

lemma abduced lemma_tactic_13293202: "length (rev var 0) = length var_ 0 = length (x (rev var_0) (c
apply ( metis TIP_prop_06.length.simps ( 2 ) TIP prop_06.x.simps “ 1 ) TIP prop_06.x.simps ( 2 )
abduced_lemma_composite commutativity 7642270 ) done

lemma abduced lemma_generalisation_then_extension 7642332: "length (rev va: 0) = leguu var 0"
apply ( induct "var_0" )
apply (simp_all )
apply ( simp add : abduced lemma_tactic_ 13293202 ) done

lemma abduced lemma_identity 7579838: “x var @ nil2 = var 0"
apply ( induct "var_0" )
apply (simp_all ) done

lemma abduced lemma_generalisation_then_extension_17745958: "length (rev (x var_0 nil2)) = length va
apply ( simp add : abduced lemma_generalisation then_extension 7642332 abduced lemma_identity 7579
done

lemma abduced lemma_tactic 33224946: "(Aa. length (rev (x a var 0)) = t2 (length var_0) (length a))
length (rev (x var_1 (cons2 var_2 var 0))) =S (t2 (length var_0) (length var_1))"
apply ( metis TIP prop 06.length.simps ( 2 ) TIP_prop 06.x.simps ( 2 ) abduced lemma_composite com
done

lemma abduced lemma_generalise by renaming 7642286: "length (rev (x var_0 var 1)) = t2 (length var_1
apply ( induct "var_1" arbitrary : var 0 )
apply (simp_all )
apply ( simp add : abduced_lemma_generalisation_then_extension_ 17745958 )
apply ( simp add : abduced_lemma_tactic_ 33224946 )
done

lemma original_goal 7579816: "length (rev (x var 0 var 1)) = t2 (length var 0) (length var 1)"
apply ( simp add : abduced_lemma_commutativity 7642214 abduced_ lemma_generalise by renaming_ 764228
done
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| "t2 (S z2) z =S (t2 z2 2)"

prove property0 :
"((length (rev (x y z))) = (t2 (length y) (length z)))"

lemma abduced lemma_tactic_14045356: "var 0 = t2 var 0 Z"
apply ( induct "var 0" )
apply (simp_all ) done

lemma abduced lemma_tactic 14045358: "(Aa. t2 var 0 a = t2 a var 0) = S (t2 var_1 var 0) = t2 var|1l (S var 0)"

apply ( induct "var_1" "var 0" rule : TIP_prop_06.t2.induct )
apply (simp_all ) done

lemma abduced lemma_commutativity 7642214: "t2 var 0 var_1 = t2 var_1 var_0"
apply ( induct "var 0" arbitrary : var_ 1)
apply (simp_all )
apply ( simp add : abduced lemma_tactic_14045356 )
using abduced lemma_tactic_14045358 apply force done

lemma abduced lemma_tactic_13498028: "length var_0 = length (x var_0 nil2)"
apply ( induct "var 0" )
apply (simp_all ) done

lemma abduced_lemma_remove_assumption_47001480: “S (length (x var 0 var 1)) = length (x var 0 (cons2
apply ( induct "var 0" arbitrary : var 1)
apply (simp_all ) done

lemma abduced lemma_tactic_13498034:
"(Aa. length (x var_0 a) = length (x a var_0)) = S (length (x var_1 var 0)) = length (x var_1 (col
apply ( simp add : abduced_lemma_remove assumption_ 47001480 ) done

lemma abduced lemma_composite commutativity 7642270: "length (x var 0 var 1) = length (x var_1 var 0
apply ( induct "var_0" arbitrary : var_1l)
apply (simp_all )
using abduced lemma_tactic_ 13498028 apply blast
apply ( simp add : abduced lemma_tactic_ 13498034 ) done

lemma abduced lemma_tactic_13293202: "length (rev var 0) = length var 0 = length (x (rev var_0) (c
apply ( metis TIP_prop_06.length.simps ( 2 ) TIP prop_06.x.simps “ 1 ) TIP prop_06.x.simps ( 2 )
abduced_lemma_composite commutativity 7642270 ) done

lemma abduced_lemma_generalisation_then_extension 7642332: "length (rew Ve, ©0). = le \guVa 0"
apply ( induct "var_0" )
apply (simp_all )
apply ( simp add : abduced lemma_tactic_ 13293202 ) done

lemma abduced lemma_identity 7579838: "x var 0 nil2 = var 0"
apply ( induct "var_0" )
apply (simp_all ) done

lemma abduced lemma_generalisation_then_extension_17745958: “length (rev (x var 0 nil2)) = length va
apply ( simp add : abduced lemma_generalisation then_extension 7642332 abduced lemma_identity 7579
done

lemma abduced lemma_tactic 33224946: "(Aa. length (rev (x a var 0)) = t2 (length var 0) (length a))
length (rev (x var_1 (cons2 var_2 var 0))) =S (t2 (length var_0) (length var_1))"
apply ( metis TIP prop 06.length.simps ( 2 ) TIP_prop 06.x.simps ( 2 ) abduced lemma_composite com
done

lemma abduced lemma_generalise by renaming 7642286: "length (rev (x var 0 var 1)) = t2 (length var 1
apply ( induct "var_ 1" arbitrary : var 0 )
apply (simp_all )
apply ( simp add : abduced_lemma_generalisation_then_extension_17745958 )
apply ( simp add : abduced_lemma_tactic_ 33224946 )
done

lemma original_goal 7579816: "length (rev (x var 0 var 1)) = t2 (length var 0) (length var 1)"
apply ( simp add : abduced_lemma_commutativity 7642214 abduced lemma_generalise by renaming_ 764228
done
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| "t2 (S z2) z =S (t2 z2 2)"

prove property0 :
"((length (rev (x y z))) = (t2 (length y) (length z)))"

lemma abduced lemma_tactic_14045356: "var 0 = t2 var 0 Z"
apply ( induct "var 0" )
apply (simp_all ) done

lemma abduced lemma_tactic 14045358: "(Aa. t2 var 0 a = t2 a var 0) = S (t2 var_1 var 0) = t2 var|1l (S var 0)"

apply ( induct "var_1" "var 0" rule : TIP_prop_06.t2.induct )
apply (simp_all ) done

lemma abduced lemma_commutativity 7642214: "t2 var 0 var_1 = t2 var_1 var_0"
apply ( induct "var 0" arbitrary : var_ 1)
apply (simp_all )
apply ( simp add : abduced lemma_tactic_14045356 )
using abduced lemma_tactic_14045358 apply force done

lemma abduced lemma_tactic_13498028: "length var_0 = length (x var_0 nil2)"
apply ( induct "var 0" )
apply (simp_all ) done

lemma abduced lemma_remove_assumption_47001480: "S (length (x var_0 var_1)) = length (x var_0 (cons2
apply ( induct "var 0" arbitrary : var_ 1)
apply (simp_all ) done

lemma abduced lemma_tactic_13498034:
"(Aa. length (x var_0 a) = length (x a var_0)) = S (length (x var_1 var 0)) = length (x var_1 ( ol
apply ( simp add : abduced_lemma_remove assumption_ 47001480 ) done

lemma abduced lemma_composite commutativity 7642270: "length (x var O var 1) = length (x var_1 var 0
apply ( induct "var_0" arbitrary : var_1l)
apply (simp_all )
using abduced lemma_tactic_ 13498028 apply blast
apply ( simp add : abduced lemma_tactic_ 13498034 ) done

lemma abduced lemma_tactic_13293202: "length (rev var 0) = length var 0 = length (x (rev var_0) (c
apply ( metis TIP_prop_06.length.simps ( 2 ) TIP prop_06.x.simps ( 1 ) TIP prop_06.x.simps ( 2 )
abduced_lemma_composite commutativity 7642270 ) done

lemma abduced lemma_generalisation_then_extension 7642332: "length (rev var 0) = length var 0"
apply ( induct "var_0" )
apply (simp_all )
apply ( simp add : abduced lemma_tactic_ 13293202 ) done

lemma abduced lemma_identity 7579838: "x var 0 nil2 = var 0"
apply ( induct "var_0" )
apply (simp_all ) done

lemma abduced lemma_generalisation_then_extension_17745958: "length (rev (x var_0 nil2)) = length va
apply ( simp add : abduced lemma_generalisation then_extension 7642332 abduced lemma_identity 7579
done

lemma abduced lemma_tactic 33224946: "(Aa. length (rev (x a var 0)) = t2 (length var 0) (length a))
length (rev (x var_1 (cons2 var_2 var 0))) =S (t2 (length var_0) (length var_1))"
apply ( metis TIP prop 06.length.simps ( 2 ) TIP prop 06.x.simps ( 2 ) abduced_ lemma_composite_com
done

lemma abduced lemma_generalise by renaming 7642286: "length (rev (x var_0 var_1)) = t2 (length var_1
apply ( induct "var_ 1" arbitrary : var 0 )
apply (simp_all )
apply ( simp add : abduced_lemma_generalisation_then_extension_17745958 )
apply ( simp add : abduced_lemma_tactic_ 33224946 )
done

lemma original goal 7579816: "length (rev (x var 0 var 1)) = t2 (length var 0) (length var 1)"
apply ( simp add : abduced_lemma_commutativity 7642214 abduced_lemma_generalise by renaming_764228
done
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