DAT axioms

DATO001=0.ax Integer arrays

array: $tType tff(array_type, type)

read: (array x $int) — $int tff(read_type, type)

write: (array x $int x $int) — array tff(write_type, type)

Yu: array, v: $int, w: $int: read(write(u, v, w), v) = w tff(axy, axiom)

Va: array, y: $int, z: $int, x1: $int: (y = 2z or read(write(x, y, 1), z) = read(z, z)) tff(axq, axiom)

DAT002=0.ax Integer collections

collection: $tType tff(collection_type, type)

empty: collection tff(empty_type, type)

+: ($int x collection) — collection tff(add_type, type)

remove: ($int x collection) — collection tff(remove_type, type)

in: ($int x collection) — $o tff(in_type, type)

Vu: $int: —in(u, empty) tff(ax;, axiom)

Yu: $int, w: collection: in(v, v + w) tff(axz, axiom)

Va: $int, y: collection: —in(x, remove(x, y)) tff(ax3, axiom)

Vz: $int, z1: collection, xo: $int: ((in(z,z1) or 2 = x2) <= in(z,x2 + 1)) tff(ax4, axiom)

Vxg: $int, z4: collection, z5: $int: ((in(xs, z4) and x3 # x5) <= in(xs3,remove(rs,x4))) tff(axs, axiom)

DAT002=1.ax Integer collections with counting
count: collection — $int tff(count_type, type)

Vxg: collection: $greatereq(count(xg),0) tff(axy, axiom)

Var: collection: (7 = empty <= count(zy) = 0) tff(axo, axiom)

Vxg: $int, zg: collection: (—in(zs, x9) <= count(xs + x9) = $sum(count(zg),1)) tff(axs, axiom)

Va19: $int, z11: collection: (in(z1p,z11) <= count(z1p + x11) = count(z11)) tff(ax4, axiom)

Vx1g: $int, z13: collection: (in(x12, 13) <= count(remove(z12,x13)) = $difference(count(z13), 1)) tff(axs, axiom)
Vx14: $int, z15: collection: (—in(z14,215) <= count(remove(x14, 215)) = count(zys)) tff(axg, axiom)

Vx16: $int, z17: collection: (in(x16, 217) = 17 = 16 + remove(x6, 17)) tff(ax7, axiom)

DAT003=0.ax Pointer data types

record: $tType tff(record_type, type)

length: record — $int tff(length_type, type)

next: record — record tff(next_type, type)

data: record — $int tff(data_type, type)

split; : record — record tff(split1_type, type)

split,: record — record tff(split2_type, type)

isrecord: record — $o tff(isrecord_type, type)

Vu: record: (—isrecord(u) = length(u) = 0) tff(axy , axiom)

Vu: record: (isrecord(u) = $greatereq(length(u),1)) tff(axs, axiom)

Vu: record: (isrecord(u) = length(u) = $sum(length(next(u)), 1)) tff(axs, axiom)

Vu: record: (—isrecord(u) = —isrecord(split, (u))) tff(ax4, axiom)

Vu: record: (isrecord(u) = isrecord(split,(u))) tff(axs, axiom)

Vu: record: (isrecord(u) = data(split, (u)) = data(u)) tff(axg, axiom)

Vu: record: ((isrecord(u) and —isrecord(next(u))) = —isrecord(next(split;(u)))) tff(ax7, axiom)

Vu: record: ((isrecord(u) and isrecord(next(u))) = mnext(split, (u)) = split, (next(next(u)))) tff(axg, axiom)

Yu: record: (—isrecord(u) = —isrecord(splity(u))) tff(axg, axiom)

Vu: record: (—isrecord(next(u)) = —isrecord(splity(u))) tff(ax10, axiom)

Vu: record: ((isrecord(u) and isrecord(next(u))) = isrecord(splity(u))) tff(axy1, axiom)

Vu: record: ((isrecord(u) and isrecord(next(u))) = data(splity(u)) = data(next(u))) tff(ax12, axiom)
) ) =

Vu: record: ((isrecord(u) and isrecord(next(u)) next(splity(u)) = splity(next(next(u)))) tff(axy3, axiom)

DAT004=0.ax Array data types

data: $tType tff(data_type, type)

array: $tType tff(array_type, type)

mkarray: array tff(mkarray_type, type)

none: data tff(none_type, type)

put: (array x $int x data) — array tff(put_type, type)
get: (array x $int) — data tff(get _type, type)

Vm: $int: get(mkarray, m) = none tff(axy7, axiom)
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Var: array, m: $int, d: data: get(put(ar, m,d), m) = d tff(ax;s, axiom)

Vn: $int, d: data, ar: array, m: $int: (m #n = get(put(ar,n,d), m) = get(ar,m)) tff(ax19, axiom)

Vds: data, ar: array, m: $int, d;: data: put(put(ar,m,ds), m,d;) = put(ar,m, d;) tff(axap, axiom)
Var: array, arg: array: (ar = arg <= Vn: $int: get(ar,n) = get(arp, n)) tff(axa;, axiom)

DAT005=0.ax Heap data types

heap: $tType tff(heap_type, type)

empty: heap tff(empty_type, type)

get: heap — heap tff(get_type, type)

app: (heap x $int) — heap tff(app-type, type)

toop: heap — $int tff(toop-type, type)

length: heap — $int tff(length_type, type)

Isls: (heap x heap) — $o tff(Isls_type, type)

Vn: $int, h: heap: get(app(h,n)) = h tff(ax;7, axiom)
Vh: heap, n: $int: toop(app(h,n)) =n tff(ax1s, axiom)

Vh: heap, ho: heap, n: $int, ng: $int: (app(h,n) = app(ho,no) <= (h = ho and n = ng)) tff(axy9, axiom)

Vh: heap, n: $int: empty # app(h, n) tff(axsg, axiom)

Vh: heap: (h = empty or h = app(get(h), toop(h))) tff(axa1, axiom)

length(empty) = 0 tff(axgq, axiom)

Vn: $int, h: heap: length(app(h,n)) = $sum(1, length(h)) tff(axas, axiom)

Vh: heap: —1sls(h, h) tff(axa4, axiom)

Vho: heap, h: heap, hy: heap: ((Isls(h, ho) and Isls(hg, h1)) = Isls(h, h1)) tff(axgs5, axiom)
Vh: heap: —1sls(h, empty) tff(axa6, axiom)

Vn: $int, hg: heap, h: heap: (Isls(hg, app(h,n)) < (ho = h or Isls(hg, h))) tff(axg7, axiom)

DATO006=0.ax Tree-heap data types

heap: $tType tff(heap_type, type)

empty: heap tff(empty _type, type)

toop: heap — $int tff(toop-type, type)

sel: (heap x $int) — $int tff(sel_type, type)
length: heap — $int tff(length_type, type)
app: (heap x $int) — heap tff(app_type, type)
get: heap — heap tff(get_type, type)

Isls: (heap x heap) — $o tff(lsls_type, type)
Vm: $int: sel(empty, m) =0  tff(ax;, axiom)
Vh: heap, m: $int, n: $int: (m = $sum(1, length(h)) = sel(app(h,n),m) = n) tff(axa, axiom)

Vn: $int, h: heap, m: $int: (m # $sum(1, length(h)) = sel(app(h,n), m) = sel(h,m)) tff(axs, axiom)

Vn: $int, h: heap: get(app(h,n)) = h tff(axag, axiom)
Vh: heap, n: $int: toop(app(h,n)) =n tff(axo1, axiom)

Vh: heap, ho: heap, n: $int, ng: $int: (app(h,n) = app(ho,no) < (h = ho and n = ng)) tff(axgg2, axiom)

Vh: heap, n: $int: empty # app(h, n) tff(axas, axiom)

Vh: heap: (h = empty or h = app(get(h), toop(h))) tff(axaq, axiom)

length(empty) = 0 tff(axg5, axiom)

Vn: $int, h: heap: length(app(h,n)) = $sum(1, length(h)) tff(axz6, axiom)

Vh: heap: —1sls(h, h) tff(axg7, axiom)

Vho: heap, h: heap, hy: heap: ((Isls(h, ho) and Isls(hg, h1)) = lsls(h, hy)) tff(axas, axiom)
Vh: heap: —1sls(h, empty) tff(axag, axiom)

Vn: $int, hg: heap, h: heap: (Isls(hg, app(h,n)) <= (ho = h or Isls(hg, h))) tff(ax30, axiom)

DAT problems

DATO001=1.p Recursive list sort

list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

mycons: ($int x list) — list tff(mycons_type, type)

sorted: list — $o tff(sorted_type, type)

sorted(nil) tff(empty_is_sorted, axiom)

Va: $int: sorted (mycons(z, nil)) tff(single_is_sorted, axiom)

Va: $int, y: $int, r: list: (($less(x, y) and sorted(mycons(y,r))) = sorted(mycons(x, mycons(y,r))))
sorted(mycons(1, mycons(2, mycons(4, mycons(7, mycons(100,nil)))))) tff(check_list, conjecture)

tff(recursive_sort, axic



DATO002=1.p Recursive list Fibonacci sort

A list is Fibonacci sorted if it is sorted, and every element is greater of equal to the sum of its two predecessors
(from the third element onwards).

list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

mycons: ($int x list) — list tff(mycons_type, type)

fib_sorted: list — $o tff(sorted_type, type)

fib_sorted(nil) tff(empty_fib_sorted, axiom)

Va: $int: fib_sorted(mycons(z, nil)) tff(single_is_fib_sorted, axiom)

Va: $int, y: $int: ($less(z,y) = fib_sorted(mycons(z, mycons(y,nil)))) tff(double_is_fib_sorted_if_ordered, axiom)
Va: $int, y: $int, z: $int, r: list: (($less(x, y) and $greatereq(z, $sum(z, y)) and fib_sorted(mycons(y, mycons(z,r)))) =
fib_sorted (mycons(x, mycons(y, mycons(z,7))))) tff(recursive_fib_sort, axiom)

fib_sorted (mycons(1, mycons(2, mycons(4, mycons(7, mycons(100, nil)))))) tff(check_list, conjecture)

DATO002A1.p Recursive list Fibonacci sort

A list is Fibonacci sorted if it is sorted, and every element is greater of equal to the sum of its two predecessors

(from the third element onwards).

list: $tType thi(list_type, type)

nil: list thf(nil_type, type)

mycons: $int — list — list thf(mycons_type, type)

fib_sorted: list — $o thf(sorted_type, type)

fib_sorted@nil thf(empty_fib_sorted, axiom)

Va: $int: (fib_sortedQ(mycons@x@nil)) thf(single_is_fib_sorted, axiom)

Va: $int, y: $int: (($less@Qx@y) = (fib_sorted@(mycons@Qz@(mycons@y@nil)))) thf(double_is_fib_sorted_if_ordered, axiom
Va: $int, y: $int, 2: $int, r: list: (($less@zrQy and $greatereq@z@Q($sum@z@Qy) and fib_sorted @(mycons@y@(mycons@zQr))) -
(fib_sorted@(mycons@Qx@Q(mycons@y@(mycons@z@Qr))))) thf(recursive_fib_sort, axiom)
fib_sorted@(mycons@1@(mycons@2@Q(mycons@4@Q(mycons@7@(mycons@100@nil))))) thf(check list, conjecture)

DATO003=1.p Element 3 is 33
include(’Axioms/DAT001=0.ax’)
Vu: array, v: array: (u = write(write(write(write(v, 3,33), 4,444),5,55),4,44) = read(u,3) = 33) tff(coq, conjecture)

DATO004=1.p Element 4 is 44 or 66

include(’Axioms/DAT001=0.ax")

Vu: array, v: array, w: $int: (u = write(write(write(write(v, 3, 33),4,44), 5,55),w, 66) = (read(u,4) = 44 or read(u,4) =
66)) tff(co, conjecture)

DATO005=1.p Element between 33 and 44

include(’Axioms/DAT001=0.ax")

Vu: array, v: array, w: $int: ((u = write(write(write(write(v, 3, 33),4,444),5,55),4, 44) and $lesseq(3, w) and $lesseq(w,4)) =
($lesseq(33, read(u, w)) and $lesseq(read(u, w),44))) tff(coy, conjecture)

DATO006=1.p Some element is 33
include(’Axioms/DAT001=0.ax")
Vu: array, v: array: (u = write(write(write(write(v, 3, 33),4,444),5,55),4,44) = Jw: $int: read(u, w) = 33) tff(coq, conjec

DATO007=1.p Element between 30 and 40
include(’Axioms/DAT001=0.ax")
Yu: array, v: array: (u = write(write(write(write(v, 3, 33), 4,444),5,55),4,44) = Jw: $int: ($less(read(u, w), 40) and $less(30,

DATO008=1.p An element greater than its index
include(’Axioms/DAT001=0.ax")
Yu: array, v: array: ((Vw: $int: $greater(read(v, w), w) and u = write(write(v,3,5),7,9)) = Va: $int: $greater(read(u, z),x))

DAT009=1.p Every element greater than its index
include(’Axioms/DAT001=0.ax")
Yu: array, v: array, w: $int: ((Vz: $int: $greater(read(v, x),x) and u = write(v, w, $sum(w, 3))) = Vy: $int: $greater(read(u,y

DAT010=1.p All elements are less than 100

include(’Axioms/DAT001=0.ax")

Vu: array, v: array: ((u = write(write(write(write(v, 3,33), 4,444), 5,55), 4,44) and Vw: $int: $less(read(v, w),100)) =
Va: $int: $less(read(u, x),100)) tff(coq, conjecture)

DATO011=1.p Compare elements 1
include(’Axioms/DAT001=0.ax")
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Vu: array, v: array, w: $int, z: $int: ((Vy: $int: (($lesseq(w, y) and $lesseq(y, x)) = $greater(read(v,y),0)) and u =
write(v, $sum(z, 1),3)) = Vz: $int: (($lesseq(w, z) and $lesseq(z, $sum(z,1))) = S$greater(read(u, z),0))) tff(co1, conjec

DATO012=1.p Compare elements 2
include(’Axioms/DAT001=0.ax")

Yu: array, v: array, w: $int, z: $int: ((Vy: $int: ((
write(u, $sum(w, 2), $sum(read(u, $sum(w, 1)), 1

DATO013=1.p Compare elements 3

include(’Axioms/DAT001=0.ax")

Yu: array, v: $int, w: $int: (Va: $int: (($lesseq(v, z) and $lesseq(z,w)) = $greater(read(u, x),0)) = Vy: $int: (($lesseq($sum|
$greater(read(u, y),0))) tff(coq, conjecture)

DATO014=1.p Compare elements 4

include(’Axioms/DAT001=0.ax")

Vu: array: ((Vo: $int: (($lesseq(1, v) and $lesseq(v, 10)) = $greater(read(u,v),v)) and Vw: $int: (($lesseq(11, w) and $lesseq(
$greater(read(u, w), $difference(20, w)))) = Va: $int: (($lesseq(6, x) and $lesseq(x,15)) = $greater(read(u, z),5))) tf(c

DATO015=1.p Some element is 50

include(’Axioms/DAT001=0.ax")

Vu: array: (Vo: $int: (($lesseq(20,v) and $lesseq(v,30)) = read(u,v) = $sum(v,25)) = Jw: $int: read(u, w) =
50) tff(coq, conjecture)

DATO016=1.p Some element is 53

include(’Axioms/DAT001=0.ax")

Vu: array: (Vo: $int: (($lesseq(20,v) and $lesseq(v, 30)) = read(u,v) = $sum($product(2,v),3)) = Jw: $int: read(u, w) =
53) tff(co1, conjecture)

DATO017=1.p Arrays with different elements

include(’Axioms/DAT001=0.ax")

Vu: array, v: array, w: $int, x: $int, y: $int: ((read(v, w) # read(v, z) and u = write(write(write(v, z, 0), y, $sum(read(v, y), 1)),
Jz: $int: read(u, z) # read(v, 2)) tff(coq, conjecture)

DATO018=1.p Compare elements 5

include(’Axioms/DAT001=0.ax")

Vu: array, v: array, w: $int, x: $int: ((u = write(write(write(v, w, 3), $sum(w, 2), 2), $sum(w, 4), 1) and $lesseq(w, z) and $lesse
Jy: $int: ($lesseq(x,y) and $lesseq(y, $sum(z, 3)) and $lesseq(read(u,y), 3))) tff(coy, conjecture)

DATO019=1.p 3 is in the colection
include(’Axioms/DAT002=0.ax")
in(3,1+ (3 + (5+ empty))) tff(co1, conjecture)

DAT020=1.p 4 is not in the collection
include(’Axioms/DAT002=0.ax")
—in(4,1 4 (3 + (5 + empty))) tff(co1, conjecture)

$lesseq(w, y) and $lesseq(y,x)) = S$greater(read(u,y),0)) and v =
))) = Vz: $int: (($lesseq(w, z) and $lesseq(z, z)) = $greater(read(v, z),0)))

DATO021=1.p Sum of two elements is less than 9
include(’Axioms/DAT002=0.ax")
Yu: collection, v: $int, w: $int: ((v = 5+(3+(1+empty)) and in(v,w) and in(w, uw) and v # w) = $less($sum(v, w),9)) i

DATO022=1.p Elements stay positive

include(’Axioms/DAT002=0.ax")

Yu: collection, v: collection: ((Vw: $int: (in(w,v) = $greater(w,0)) and v = 2+remove(7,v)) = Va: $int: (in(z,u) =
$greater(x,0))) tff(coy, conjecture)

DAT023=1.p Removing 1 and 2 ensures elements are greater than 2

include(’Axioms/DAT002=0.ax")

Vu: collection, v: collection: ((Vw: $int: (in(w,v) = $greater(w,0)) and u = remove(4, remove(1, remove(2,v)))) =
Va: $int: (in(z,u) = S$greater(z,2))) tff(coy, conjecture)

DAT024=1.p Without 0 or 1 all elements are greater or equal to 2

include(’ Axioms/DAT002=0.ax")

Vu: collection: ((Vo: $int: (in(v,u) = S$greatereq(v,0)) and —in(0,u) and —in(1,u)) = Vw: $int: (in(w,u) =
$greatereq(w, 2))) tff(coy, conjecture)

DATO025=1.p With 0 and 1 removed all elements are greater or equal to 2
include(’Axioms/DAT002=0.ax")
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Vu: collection: ((Vv: $int: (in(v,u) = S$greatereq(v,0)) and Vw: $int: (in(w,u) <= in(w,remove(0, remove(1l,u))))) =
Va: $int: (in(z,u) = S$greatereq(z,2))) tff(coy, conjecture)

DAT026=1.p Replacing 2 by something larger keeps elements positive

include(’Axioms/DAT002=0.ax’)

Vu: collection, v: collection, w: $int: ((Vz: $int: (in(z,v) = $greater(z,0)) and in(w,v) and v = $sum(w,2) +
remove(w,v)) = Vy: $int: (in(y,u) = $greater(y,0))) tff(co1, conjecture)

DATO027=1.p Replacing 2 by something positive keeps elements positive

include(’Axioms/DAT002=0.ax’)

Yu: collection, v: collection, w: $int, z: $int: ((Vy: $int: (in(y,v) = $greater(y,0)) and in(w,v) and $greatereq(z,0) and u =
$sum(w, x) + remove(w, v)) = Vz: §int: (in(z,u) = S$greater(z,0))) tff(coq, conjecture)

DAT028=1.p Comparing elements in two collections 1

include(’Axioms/DAT002=0.ax")

Vu: collection, v: collection: ((Vw: $int: (in(w,v) = $greater(w,0)) and Va: $int: (in(z,u) = Fy: $int: (in(y, v) and $greater|
Vz: $int: (in(z,u) = Sgreater(z,1))) tff(coq , conjecture)

DAT029=1.p Comparing elements in two collections 2

include(’Axioms/DAT002=0.ax")

Vu: collection, v: collection: ((Vw: $int: (in(w,v) = $greater(w,0)) and Va: $int: (in(z,u) = Jy: $int: (in(y,v) and $greater|
Vz: $int: (in(z,u) = $greater(z,2))) tff(coq, conjecture)

DATO030=1.p Comparing elements in two collections 3

include(’Axioms/DAT002=0.ax")

Yu: collection, v: collection: ((Vw: $int: (in(w,v) = $greater(w,0)) and Va: $int: (in(x,u) = Jy: $int, z: $int: (in(y,v) and ir
$sum(y, 2)))) = Vi: $int: (in(zy,u) = $greater(xy,1))) tff(co, conjecture)

DATO031=1.p Some element is betweeb 20 and 40
include(’Axioms/DAT002=0.ax")
Vu: collection: (u = 104(30+(50+empty)) = Jv: $int: ($lesseq(20,v) and $lesseq(v, 40) and in(v,u))) tff(coy, conjecture

DAT032=1.p Removing one elements changes count by one

include(’Axioms/DAT002=0.ax")

include(’Axioms/DAT002=1.ax’)

Vu: collection: ($greatereq(count(remove(5,u)),7) = $greatereq(count(remove(4,u)), 6)) tff(coq, conjecture)

DATO033=1.p Count changes are consistent with adding and removal

include(’Axioms/DAT002=0.ax")

include(’Axioms/DAT002=1.ax’)

Vu: collection: (count(5 + u) = count(3 + u) = count(remove(5,u)) = count(remove(3,u))) tff(coq, conjecture)

DATO034=1.p Adding an element increases the count by at least one
include(’Axioms/DAT002=0.ax")

include(’Axioms/DAT002=1.ax’)

Vu: collection, v: $int: $greatereq($sum(count(u), 1), count(v + u)) tff(coq, conjecture)

DATO035=1.p Adding an element greater than 0 - 1

include(’ Axioms/DAT002=0.ax’)

include(’Axioms/DAT002=1.ax’)

Vu: collection, v: $int, w: $int: ($greater(w,0) = S$greatereq($sum(count(u), w), count(v+u))) tff(coy , conjecture)

DAT036=1.p Adding an element greater than 0 - 2

include(’Axioms/DAT002=0.ax")

include(’Axioms/DAT002=1.ax’)

Vu: collection, v: $int, w: $int: ($greater(w,0) = $greatereq($sum(count(u), w), count(v+(v+u)))) tff(coy, conjecture)
DATO037=1.p If 2 is the only element, there are not 5 elements
include(’Axioms/DAT002=0.ax")

include(’Axioms/DAT002=1.ax’)

Yu: collection: ((in(2,w) and count(u) =1) = —in(5,u)) tff(coq, conjecture)
DATO038=1.p If 2 and 3 are the only elements, there are not 5 elements
include(’Axioms/DAT002=0.ax")

include(’Axioms/DAT002=1.ax’)

Vu: collection: ((in(2,w) and in(3,w) and count(u) = 2) = =in(5,u)) tff(coy, conjecture)

DATO039=1.p If 2 and 3 are the only elements, then no elements are larger



6

include(’Axioms/DAT002=0.ax")
include(’Axioms/DAT002=1.ax’)
Vu: collection, v: $int: ((in(2, u) and in(3,w) and count(u) = 2 and $greater(v,3)) = —in(v,u)) tff(coq, conjecture)

DATO040=1.p Only elements less than 3 or greater than 6

include(’ Axioms/DAT002=0.ax")

include(’Axioms/DAT002=1.ax’)

Vu: collection, v: $int, w: $int: (($less(v, 3) and $less(6, w) and in(v, u) and in(w, w) and count(u) = 2) = —in(5,u)) tf(c

DAT041=1.p Adding an element makes list longer
include(’Axioms/DAT002=0.ax")

include(’Axioms/DAT002=1.ax")

Fu: collection, v: $int: $greater($sum(count(u), 1), count(v + u)) tff(coq, conjecture)

DAT042=1.p Some collection has 3 as an element
include(’Axioms/DAT002=0.ax’)
include(’Axioms/DAT002=1.ax’)

Ju: collection: count(u) = 3 tff(coq, conjecture)

DATO043=1.p Three different elements

include(’Axioms/DAT002=0.ax")

include(’Axioms/DAT002=1.ax’)

Yu: collection, v: $int,w: $int, z: $int: (($greater(v, w) and $greater(w, z) and in(v,u) and in(w, u) and in(z,u)) =
$greater(count(u), 2)) tff(co1, conjecture)

DAT044=1.p Adding a larger element to the collection 1

include(’Axioms/DAT002=0.ax")

include(’Axioms/DAT002=1.ax’)

Vu: collection, v: $int: (Vw: $int: (in(w,u) = $greater(v, w)) = $greater(count(v+u), count(u))) tff(co1, conjecture)

DAT045=1.p Adding a larger element to the collection 2

include(’Axioms/DAT002=0.ax")

include(’Axioms/DAT002=1.ax’)

Vu: collection, v: $int: (Vw: $int: (in(w,u) = $greater(v, w)) = $greater(count(v+u), count(u))) tff(coy, conjecture)

DAT046=1.p The collection of 1 and 2 has size 2
include(’Axioms/DAT002=0.ax")
include(’Axioms/DAT002=1.ax’)
count(1l + (3 4+ empty)) = 2 tff(coq, conjecture)

DAT047=1.p Adding and removing 3 leaves size 1
include(’Axioms/DAT002=0.ax’)
include(’Axioms/DAT002=1.ax’)

count(5 4 remove(3,3 + empty)) = 1 tff(coq, conjecture)

DAT048=1.p Removing an non-existent element from collection of size 3
include(’Axioms/DAT002=0.ax")

include(’Axioms/DAT002=1.ax’)

count(1 + (5 + remove(3, 2 + empty))) = 3 tff(co1, conjecture)

DAT049=1.p Removing what you've added does change the size
include(’Axioms/DAT002=0.ax")

include(’Axioms/DAT002=1.ax’)

Yu: collection, v: $int: count(remove(v, v 4+ u)) = count(remove(v, u)) tff(co1, conjecture)

DATO050=1.p Adding 0 to equal size results

include(’Axioms/DAT002=0.ax")

include(’Axioms/DAT002=1.ax’)

Vu: collection, v: $int: count(0 + remove(v, v 4+ u)) = count(0 + remove(v, u)) tff(co1, conjecture)

DATO051=1.p Even and odd numbered elements 1

include(’Axioms/DAT003=0.ax’)

Vu: record, v: record: ((isrecord(u) and isrecord(next(u)) and v = next(next(u)) and ($product(2, length(splity(v))) =
$difference(length(v), 1) or $product(2, length(splity(v))) = length(v))) = ($product(2, length(split,(u))) = $difference(leng
length(u))) tff(coq, conjecture)

DAT052=1.p Even and odd numbered elements 2



include(’Axioms/DAT003=0.ax’)
Yu: record, v: record: ((isrecord(u) and isrecord(next(u)) and v = next(next(u)) and $sum(length(split, (v)), length(splity(v))
length(v)) = $sum(length(split,(u)),length(splity(u))) = length(u)) tff(co1, conjecture)

DATO053=1.p Sublist of odd numbered elements

include(’Axioms/DAT003=0.ax")

a: record tff(a_type, type)

b: record tff(b_type, type)

(isrecord(b) and isrecord(next(b)) and next(next(b)) = a and ($product(2, length(split,(a))) = $sum(length(a), 1) or $produc
length(a))) = ($product(2,length(split, (b))) = $sum(length(b), 1) or $product(2, length(split, (b))) = length(d)) tff(cor,

DATO054=1.p Decreasing pointer list

element: $tType tff(element _type, type)

data: element — $int tff(data_type, type)

next: element — element tff(next_type, type)

iselem: element — $o tff(iselem_type, type)

a: element tff(a_type, type)

(Vz: element, z: $int: (—iselem(z) or data(x) # z or $less(0, z)) and Vz: element, y: element: (—iselem(x) or —iselem(next(y))
y or $less(data(y), data(x))) and iselem(a) and iselem(next(a)) and iselem(next(next(a)))) = $lesseq(3, data(a)) tff(dec

DAT055=1.p Boyer-Moore min-max problem

list: $tType tff(list_type, type)

a: list tff(a_type, type)

I: $int tff(1type, type)

k: $int tff(k_type, type)

min: list — $int tff(min_type, type)

max: list — $int tff(max_type, type)

(Va: list: $lesseq(min(x), max(z)) and $lesseq(l, min(a)) and $less(0,k)) = $less(l, $sum(max(a), k)) tff(boyer_moore_msa

DATO056A1.p List operation requiring induction

Ist: $tType thf(ty n_tc__Foo__Olst It__J, type)

a: $tType thf(ty n_t_, type)

ap: Ist — Ist — Ist thf(sy_c_Foo_Oap-001t_, type)

cns: a — Ist — Ist thf(sy_c_Foo_Olst_OCns_001t_, type)

nl: Ist thf(sy-c_Foo_Olst_ON1.001t_, type)

xs: st thf(sy_v_xs, type)

Vist: Ist: (Vys: Ist, zs: Ist: (ap@nl@(ap@QysQzs)) = (ap@(ap@nl@ys)@Qzs) = (Va: a,lsto: 1st: (Vyss: Ist, zsg: 1st: (ap@lsto@(ap@;
(ap@Q(ap@lstyQys,)Qzsy) = Vys: Ist, zs: Ist: (ap@(cns@a@Qlst,)@(ap@ys@Qzs)) = (ap@(ap@(cns@a@Qlsty)Qys)@Qzs)) =

Vyss: Ist, zsg: Ist: (ap@lst@(ap@ys;@Qzsy)) = (ap@(ap@lst@ys,)Qzsg))) thf(fact_0_lst_Oinduct_091where_AP_A_061_A_C_F
Vysy: Ist, xs: Ist, z: a: (ap@(cns@z@xs)@ys, ) = (cns@Qa@Q(ap@xs@ys,)) thf(fact_1p_Osimps_12_J, axiom)

Vysy: Ist: (ap@nl@Qys,) = ys, thi(fact_2p_Osimps_11_J, axiom)

Vys: Ist, zs: Ist: (ap@xs@(ap@ys@zs)) = (ap@(ap@xsQys)@Qzs) thf(conj,, conjecture)

DATO056A2.p List operation requiring induction

Ist: $tType thf(tyn_tc__Foo__Olst_It__J, type)

a: $tType thi(ty n_t_, type)

ap: Ist — Ist — Ist thf(sy_c_Foo_Oap_001t_, type)

cns: a — st — st thf(sy_c_Foo_Olst_OCns_001t_, type)

nl: Ist thf(sy_c_Foo_Olst_ON1.001t_, type)

xs: Ist thf(sy_v_xs, type)

Vist: Ist, p: st — $o: ((p@Qnl) = (Va: a, lsto: Ist: ((pQlste) = (pQ(cns@a@lsts))) = (pQlst))) thf(fact_0_lst_Oinduct, axi
Vysy: Ist, xs: Ist, z: a: (ap@(cns@z@xs)@ys, ) = (cns@Qa@Q(ap@xs@ys,)) thf(fact_1p_Osimps_12_J, axiom)
Vysy: Ist: (ap@nlQ@ys,) = ys, thf(fact_2p_Osimps_11_J, axiom)

Vys: Ist, zs: 1st: (ap@xs@(ap@ys@zs)) = (ap@(ap@xsQys)@Qzs) thf(conj,, conjecture)

DATO057=1.p get-put on self

include(’Axioms/DAT004=0.ax")
Vd: data, ar: array, m: $int, n: $int: (get(put(ar, m,d),n) = get(ar,n) or m = n) tff(th_lem;, conjecture)

DATO058=1.p Add nothing to an array
include(’ Axioms/DAT004=0.ax")
Vm: $int: put(mkarray, m, none) = mkarray tff(th_lems, conjecture)

DAT059=1.p put is commutative



8

include(’Axioms/DAT004=0.ax")
Vd: data, ar: array, m: $int, do: data: put(put(ar, m, d;), m,ds) = put(ar, m, ds) tff(th_lems, conjecture)

DATO060=1.p get-put on self lemma
include(’Axioms/DAT004=0.ax")
Vd: data, ar: array, n: $int, m: $int: (get(put(ar, m, d),n) = get(ar,n) or — 8$less(n, m)) tff(th_lemg, conjecture)

DATO061=1.p get-put on self lemma
include(’Axioms/DAT004=0.ax")
Vd: data, ar: array, m: $int, n: $int: (get(put(ar, m,d),n) = get(ar,n) or - $less(m,n)) tff(th_lemy, conjecture)

DATO062=1.p Heap lengths

include(’Axioms/DAT005=0.ax")

Vh: heap,n: $int: (—=Vho: heap: (Isls(hg,h) = $less(length(hg),length(h))) or Vho: heap: (Isls(hg, app(h,n)) =
$less(length(hg), length(app(h, n))))) tff(th_lem_la, conjecture)

DATO063=1.p Empty heap length
include(’ Axioms/DAT005=0.ax")
Vh: heap: (Isls(h,empty) = $less(length(h),length(empty))) tff(th-lem_1b, conjecture)

DAT064=1.p Impossible heap
include(’Axioms/DAT005=0.ax’)
Vhi: heap, h: heap: ((Isls(h, h1) and $less(length(h),length(h))) = $false) tff(th_lems, conjecture)

DATO065=1.p Add an element to an empty heap
include(’Axioms/DAT005=0.ax")
Vho: heap, n: $int: (—length(hg) =0 <= hg = empty or (length(app(ho,n)) =0 <= app(hg,n) = empty)) tff(th_lem_

DATO066=1.p Cannot select after end of tree-heap
include(’ Axioms/DAT006=0.ax’)
Vn: $int, m: $int, h: heap: (sel(app(h,n), m) = n or m # $sum(1, length(h))) tff(thy , conjecture)

DATO067=1.p Add an element to a tree heap
include(’Axioms/DAT006=0.ax’)
Vn: $int, m: $int, h: heap: (sel(app(h,n), m) = sel(h,m) or m = $sum(1, length(h))) tff(the, conjecture)

DAT068=1.p Can select from only within a tree-heap
include(’Axioms/DAT006=0.ax")
Vn: $int, m: $int, h: heap: (sel(app(h,n), m) = sel(h,m) or — $less(m, length(h))) tff(ths, conjecture)

DATO069=1.p Can select from only within a tree-heap
include(’Axioms/DAT006=0.ax")
Vn: $int, h: heap, m: $int: (sel(app(h,n), m) = sel(h, m) or $less(length(h), m)) tff(thy, conjecture)

DATO070=1.p Select from only within a tree-heap
include(’ Axioms/DAT006=0.ax")
Vn: $int, m: $int, h: heap: (sel(app(h,n), m) = sel(h,m) or = $less(m, $sum(1, length(h)))) tff(ths, conjecture)

DATO071=1.p Arrays problem 1

array: $tType tff(array_type, type)

read: (array x $int) — $int tff(read_type, type)

write: (array x $int x $int) — array tff(write_type, type)

Va: array, i: $int, v: $int: read(write(a, i,v),7) = v tff(axy, axiom)

Va: array,i: $int, j: $int, v: $int: (i = j or read(write(a, i,v), j) = read(a, j)) tff(axq, axiom)

Va: array, b: array: (Vi: $int: read(a, i) = read(b,i) = a =0b) tff(ext, axiom)

init: $int — array tff(init _type, type)

Vo: $int, ¢: $int: read(init(v),4) =v  tff(axz, axiom)

max: (array x $int) — $int tff(max, type)

Va: array, n: $int, w: $int: (max(a,n) = w < (Vi: $int: (($greater(n,i) and $greatereq(i,0)) = $lesseq(read(a,i),w)) and i
w))) tff(a, axiom)

sorted: (array x $int) — $o tff(sorted_type, type)

Va: array, n: $int: (sorted(a,n) <= Vi: $int, j: $int: (($lesseq(0, ) and $less(i,n) and $less(i,j) and $less(j,n)) =
$lesseq(read(a, ), read(a, j)))) tff(sorted; , axiom)

inRange: (array x $int x $int) — $o tff(inRange_type, type)

Va: array, r: $int, n: $int: (inRange(a,r,n) <= Vi: $int: (($greater(n,i) and $greatereq(i,0)) = ($greatereq(r,read(a,i)) ar
distinct: (array x $int) — $o tff(distinct_type, type)
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Va: array, n: $int: (distinct(a,n) <= Vi: $int, j: $int: (($greater(n, i) and $greater(n, j) and $greatereq(j,0) and $greatereq(
(read(a,i) = read(a,j) = i=7j))) tff(distinct, axiom)

rev: (array x $int) — array tff(rev_n, type)

Va: array, b: array, n: $int: (rev(a,n) = b < Vi: $int: (($greatereq(i, 0) and $greater(n,i) and read(b, i) = read(a, $difference(
read(a,)))) tff(rev_nl_proper, axiom)

Va: array, n: $int, wy: $int, wo: $int: ((Vi: $int: (($greater(n, i) and $greatereq(i,0)) = $lesseq(read(a,7),w:)) and Ji: $int: ($
wy) and Vi: $int: (($greater(n, ) and $greatereq(i,0)) = $lesseq(read(a, i), ws)) and Ji: $int: ($greater(n,i) and $greatereq(
wy)) = Wi = wa) tff(c, conjecture)

DATO072=1.p Arrays problem 2

array: $tType tff(array_type, type)

read: (array x $int) — $int tff(read_type, type)

write: (array x $int x $int) — array tff(write_type, type)

Va: array, i: $int, v: $int: read(write(a, i,v),7) = v tff(axy, axiom)

Va: array, i: $int, j: $int, v: $int: (i = j or read(write(a, i,v), j) = read(a, 7)) tff(axq, axiom)

Va: array, b: array: (Vi: $int: read(a,i) = read(b,i) = a =1b) tff(ext, axiom)

init: $int — array tff(init _type, type)

Yu: $int, i: $int: read(init(v), ) = v tff(axs, axiom)

max: (array X $int) — $int tff(max, type)

Va: array, n: $int, w: $int: (max(a,n) = w < (Vi: $int: (($greater(n,) and $greatereq(i,0)) = $lesseq(read(a,?),w)) and i
w))) tff(a, axiom)

sorted: (array x $int) — $o tff(sorted_type, type)

Va: array, n: $int: (sorted(a,n) <= Vi: $int, j: $int: (($lesseq(0,7) and $less(i,n) and $less(7, j) and $less(j,n)) =
$lesseq(read(a, i), read(a, 5)))) tff(sorted; , axiom)

inRange: (array x $int x $int) — $o tff(inRange_type, type)

Va: array, r: $int, n: $int: (inRange(a, r,n) <= Vi: $int: (($greater(n, i) and $greatereq(i,0)) = ($greatereq(r,read(a,i)) a
distinct: (array x $int) — $o tff(distinct_type, type)

Va: array, n: $int: (distinct(a,n) <= Vi: $int, j: $int: (($greater(n, i) and $greater(n, j) and $greatereq(j,0) and $greatereq(
(read(a,i) = read(a,j) = i=7j))) tff(distinct, axiom)

rev: (array x $int) — array tff(rev_n, type)

Va: array, b: array, n: $int: (rev(a,n) = b < Vi: $int: (($greatereq(i,0) and $greater(n,) and read(b, i) = read(a, $difference(
read(a,1)))) tff(rev_nl_proper, axiom)

Va: array, by: array, ba: array, n: $int: ((Vi: $int: (($greatereq(i, 0) and $greater(n,:) and read(by, i) = read(a, $difference(n, $s
read(a,4))) and Vi: $int: (($greatereq(i, 0) and $greater(n,:) and read(bs, ) = read(a, $difference(n, $sum(z, 1)))) or (($greate
read(a,1)))) = by = by) tff(c, conjecture)

DATO073=1.p Arrays problem 3

array: $tType tff(array_type, type)

read: (array x $int) — $int tff(read_type, type)

write: (array x $int x $int) — array tff(write_type, type)

Va: array, i: $int, v: $int: read(write(a, i,v),i) = v tff(axy, axiom)

Va: array,i: $int, j: $int, v: $int: (i = j or read(write(a, i,v), j) = read(a, j)) tff(axq, axiom)

Va: array, b: array: (Vi: $int: read(a, i) = read(b,i) = a =0b) tff(ext, axiom)

init: $int — array tff(init_type, type)

Vo: $int, i: $int: read(init(v), i) = v tff(axs, axiom)

max: (array x $int) — $int tff(max, type)

Va: array, n: $int, w: $int: (max(a,n) = w < (Vi: $int: (($greater(n,) and $greatereq(i,0)) = $lesseq(read(a, i), w)) and i
w))) tff(a, axiom)

sorted: (array x $int) — $o tff(sorted_type, type)

Va: array, n: $int: (sorted(a,n) <= Vi: $int, j: $int: (($lesseq(0, ) and $less(i,n) and $less(i,j) and $less(j,n)) =
$lesseq(read(a, ), read(a, j)))) tff(sorted; , axiom)

inRange: (array x $int x $int) — $o tff(inRange_type, type)

Va: array, r: $int, n: $int: (inRange(a,r,n) <= Vi: $int: (($greater(n, i) and $greatereq(i,0)) = ($greatereq(r,read(a,i)) ar
distinct: (array x $int) — $o tff(distinct_type, type)

Va: array, n: $int: (distinct(a,n) <= Vi: $int, j: $int: ((Sgreater(n, i) and $greater(n, j) and $greatereq(j,0) and $greatereq(
(read(a,i) =read(a,j) = i=j))) tff(distinct, axiom)

rev: (array x $int) — array  tff(rev_n, type)

Va: array, b: array, n: $int: (rev(a,n) =b < Vi: $int: (($greatereq(i, 0) and $greater(n, i) and read(d, i) = read(a, $difference(
read(a,1)))) tff(rev_nl_proper, axiom)

—Va: array, n: $int: ($greatereq(n,0) = inRange(a, max(a,n),n)) tff(c1, conjecture)
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DAT074=1.p Arrays problem 4

array: $tType tff(array_type, type)

read: (array x $int) — $int tff(read_type, type)

write: (array x $int x $int) — array tff(write_type, type)

Va: array, i: $int, v: $int: read(write(a,i,v),i) = v tff(axy, axiom)

Va: array,i: $int, j: $int, v: $int: (i = j or read(write(a, i,v), j) = read(a, j)) tff(axq, axiom)

Va: array, b: array: (Vi: $int: read(a, i) = read(b,i) = a =0b) tff(ext, axiom)

init: $int — array tff(init_type, type)

Vo: $int, i: $int: read(init(v),7) =v  tff(axs, axiom)

max: (array x $int) — $int tff(max, type)

Va: array, n: $int, w: $int: (max(a,n) = w < (Vi: $int: (($greater(n,i) and $greatereq(i,0)) = $lesseq(read(a,i),w)) and i
w))) tff(a, axiom)

sorted: (array x $int) — $o tff(sorted_type, type)

Va: array, n: $int: (sorted(a,n) <= Vi: $int, j: $int: (($lesseq(0, ) and $less(i,n) and $less(i,j) and $less(j,n)) =
$lesseq(read(a, ), read(a, j)))) tff(sorted; , axiom)

inRange: (array x $int x $int) — $o tff(inRange_type, type)

Va: array, r: $int, n: $int: (inRange(a,r,n) <= Vi: $int: (($greater(n, i) and $greatereq(i,0)) = ($greatereq(r,read(a,i)) ar
distinct: (array x $int) — $o tff(distinct_type, type)

Va: array, n: $int: (distinct(a,n) <= Vi: $int, j: $int: ((Sgreater(n, i) and $greater(n, j) and $greatereq(j,0) and $greatereq|
(read(a,i) =read(a,j) = i=j))) tff(distinct, axiom)

rev: (array x $int) — array  tff(rev_n, type)

Va: array, b: array, n: $int: (rev(a,n) =b < Vi: $int: (($greatereq(i,0) and $greater(n,i) and read(d, i) = read(a, $difference(
read(a,1)))) tff(rev_nl_proper, axiom)

—Vn: $int, 4: $int: distinct(init(n), 7) tff(ca, conjecture)

DATO075=1.p Arrays problem 5

array: $tType tff(array_type, type)

read: (array x $int) — $int tff(read_type, type)

write: (array x $int x $int) — array tff(write_type, type)

Va: array,i: $int, v: $int: read(write(a, i,v),7) = v tff(axy, axiom)

Ya: array, i: $int, j: $int, v: $int: (i = j or read(write(a, i,v), j) = read(a, 7)) tff(axs, axiom)

Va: array, b: array: (Vi: $int: read(a,i) = read(b,i) = a =1b) tff(ext, axiom)

init: $int — array tff(init_type, type)

Yu: $int, i: $int: read(init(v), i) = v tff(axs, axiom)

max: (array X $int) — $int tff(max, type)

Va: array, n: $int, w: $int: (max(a,n) = w < (Vi: $int: (($greater(n, ) and $greatereq(i,0)) = $lesseq(read(a,?),w)) and i
w))) tff(a, axiom)

sorted: (array x $int) — $o tff(sorted_type, type)

Va: array, n: $int: (sorted(a,n) <= Vi: $int, j: $int: (($lesseq(0,7) and $less(i,n) and $less(7, j) and $less(j,n)) =
$lesseq(read(a, i), read(a, 5)))) tff(sorted; , axiom)

inRange: (array x $int x $int) — $o tff(inRange_type, type)

Va: array, r: $int, n: $int: (inRange(a,r,n) <= Vi: $int: (($greater(n,i) and $greatereq(i,0)) = ($greatereq(r,read(a,i)) ar
distinct: (array x $int) — $o tff(distinct_type, type)

Va: array, n: $int: (distinct(a,n) <= Vi: $int, j: $int: (($greater(n, i) and $greater(n, j) and $greatereq(j,0) and $greatereq(
(read(a,i) = read(a,j) = i=7j))) tff(distinct, axiom)

rev: (array x $int) — array tff(rev_n, type)

Va: array, b: array, n: $int: (rev(a,n) = b < Vi: $int: (($greatereq(i,0) and $greater(n,) and read(b, i) = read(a, $difference(
read(a,1)))) tff(rev_nl_proper, axiom)

- Va: array, n: $int: read(rev(a, $sum(n, 1)), 0) = read(a, n) tff(cs, conjecture)

DATO076=1.p Arrays problem 6

array: $tType tff(array_type, type)

read: (array X $int) — $int tff(read_type, type)

write: (array x $int x $int) — array tff(write_type, type)

Va: array, i: $int, v: $int: read(write(a, i,v),7) = v tff(axy, axiom)

Va: array, i: $int, j: $int, v: $int: (i = j or read(write(a, ,v), j) = read(a, j)) tff(axo, axiom)
Va: array, b: array: (Vi: $int: read(a, i) = read(b,i) = a =0b) tff(ext, axiom)

init: $int — array tff(init_type, type)

Yu: $int, i: $int: read(init(v), i) = v tff(ax3, axiom)

max: (array x $int) — $int tff(max, type)
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Va: array, n: $int, w: $int: (max(a,n) = w < (Vi: $int: (($greater(n,i) and $greatereq(i,0)) = $lesseq(read(a,i),w)) and i
w))) tff(a, axiom)

sorted: (array x $int) — $o tff(sorted_type, type)

Va: array, n: $int: (sorted(a,n) <= Vi: $int, j: $int: (($lesseq(0,7) and $less(i,n) and $less(i, j) and $less(j,n)) =
$lesseq(read(a, ), read(a, j)))) tff(sorted; , axiom)

inRange: (array x $int x $int) — $o tff(inRange_type, type)

Va: array, r: $int, n: $int: (inRange(a,r,n) <= Vi: $int: (($greater(n,i) and $greatereq(i,0)) = ($greatereq(r,read(a,i)) ar
distinct: (array x $int) — $o tff(distinct_type, type)

Va: array, n: $int: (distinct(a,n) <= Vi: $int, j: $int: (($greater(n,i) and $greater(n, j) and $greatereq(j, 0) and $greatereq|
(read(a,i) = read(a,j) = i=7j))) tff(distinct, axiom)

rev: (array x $int) — array tff(rev_n, type)

Va: array, b: array, n: $int: (rev(a,n) = b < Vi: $int: (($greatereq(i,0) and $greater(n,) and read(b, i) = read(a, $difference(
read(a,1)))) tff(rev_nl_proper, axiom)

—Va: array, n: $int: (sorted(a,n) = -—sorted(rev(a,n),n)) tff(ca, conjecture)

DATO077=1.p Arrays problem 7

array: $tType tff(array_type, type)

read: (array x $int) — $int tff(read_type, type)

write: (array x $int x $int) — array tff(write_type, type)

Va: array, i: $int, v: $int: read(write(a,i,v),7) = v tff(ax;, axiom)

Va: array, i: $int, j: $int, v: $int: (¢ = j or read(write(a, i,v), j) = read(a, 5)) tff(axo, axiom)

Va: array, b: array: (Vi: $int: read(a, i) = read(b,i) = a =0b) tff(ext, axiom)

init: $int — array tff(init _type, type)

Vo: $int, 4: $int: read(init(v),i) = v tff(axs, axiom)

max: (array x $int) — $int tff(max, type)

Va: array, n: $int, w: $int: (max(a,n) = w < (Vi: $int: (($greater(n, ) and $greatereq(i,0)) = Slesseq(read(a,?),w)) and i
w))) tff(a, axiom)

sorted: (array x $int) — $o  tff(sorted_type, type)

Va: array, n: $int: (sorted(a,n) <= Vi: $int, j: $int: (($lesseq(0,¢) and $less(i,n) and $less(i, j) and $less(j,n)) =
$lesseq(read(a, i), read(a, 5)))) tff(sorted; , axiom)

inRange: (array x $int x $int) — $o tff(inRange_type, type)

Va: array, r: $int, n: $int: (inRange(a,r,n) <= Vi: $int: (($greater(n, ) and $greatereq(i,0)) = ($greatereq(r,read(a,)) a1
distinct: (array x $int) — $o tff(distinct_type, type)

Va: array, n: $int: (distinct(a,n) <= Vi: $int, j: $int: ((Sgreater(n, i) and $greater(n, j) and $greatereq(j,0) and $greatereq(
(read(a,i) =read(a,j) = i=17))) tff(distinct, axiom)

rev: (array x $int) — array tff(rev_n, type)

Va: array, b: array, n: $int: (rev(a,n) = b < Vi: $int: (($greatereq(,0) and $greater(n,) and read(b, i) = read(a, $difference(
read(a,1)))) tff(rev_nl_proper, axiom)

—Vm: $int: In: $int: - sorted(rev(init(n), m), m) tff(cs, conjecture)

DATO078=1.p Arrays problem 8

array: $tType tff(array _type, type)

read: (array X $int) — $int tff(read_type, type)

write: (array x $int x $int) — array tff(write_type, type)

Va: array, i: $int, v: $int: read(write(a, i,v),1) = v tff(ax;, axiom)

Va: array,i: $int, j: $int, v: $int: (¢ = j or read(write(a, i,v), j) = read(a, j)) tff(axs, axiom)

Va: array, b: array: (Vi: $int: read(a,i) = read(b,i) = a =0b) tff(ext, axiom)

init: $int — array tff(init_type, type)

Yu: $int, i: $int: read(init(v), i) = v tff(ax3, axiom)

max: (array x $int) — $int tff(max, type)

Va: array, n: $int, w: $int: (max(a,n) = w < (Vi: $int: (($greater(n,) and $greatereq(i,0)) = $lesseq(read(a,s),w)) and Ji
w))) tff(a, axiom)

sorted: (array x $int) — $o tff(sorted_type, type)

Va: array, n: $int: (sorted(a,n) <= Vi: $int, j: $int: (($lesseq(0,¢) and $less(i,n) and $less(i, j) and $less(j,n)) =
$lesseq(read(a, i), read(a, j)))) tff(sorted; , axiom)

inRange: (array x $int x $int) — $o tff(inRange_type, type)

Va: array, r: $int, n: $int: (inRange(a,r,n) <= Vi: $int: (($greater(n,i) and $greatereq(i,0)) = (Sgreatereq(r,read(a,i)) a1
distinct: (array x $int) — $o tff(distinct_type, type)

Va: array, n: $int: (distinct(a,n) <= Vi: $int, j: $int: (($greater(n, i) and $greater(n, j) and $greatereq(j,0) and $greatereq(
(read(a,i) = read(a,j) = i=7j))) tff(distinct, axiom)
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rev: (array x $int) — array tff(rev_n, type)

Va: array, b: array, n: $int: (rev(a,n) = b < Vi: $int: (($greatereq(i,0) and $greater(n,) and read(b, i) = read(a, $difference(
read(a,1)))) tff(rev_nl_proper, axiom)

—Va: array, n: $int: ((sorted(a,n) and $greater(n,0)) = distinct(a,n)) tff(cg, conjecture)

DATO079=1.p Lists by functions problem 1

list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)

head: list — $int tff(head_type, type)

tail: list — list tff(tail_type, type)

Vk: $int, I: list: head(cons(k, 1)) = k (17, axiom)

Vk: $int, I: list: tail(cons(k,1)) =1 tff(ls, axiom)

Vi: list: (I = nil or I = cons(head(l), tail(l))) tff(l5, axiom)

VEk: $int, I: list: cons(k, 1) # nil tff(14, axiom)

in: ($int x list) — $o  tff(in, type)

Va: $int, I: list: (in(x,l) <= (3h: $int, ¢: list: (I = cons(h,t) and x = h) or Fh: $int, ¢: list: (I = cons(h,t) and in(z,t)))) t
inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, I list: (inRange(n,!) <= (I = nil or Jk: $int, ¢: list: (I = cons(k, t) and $lesseq(0, k) and $less(k,n) and inRange(n.
length: list — $int (¢, type)

length(nil) = 0 tff(1, axiom)

Vh: $int, ¢: list: length(cons(h, t)) = $sum(1,length(t)) tff(11, axiom)

count: ($int x list) — $int tf (2, type)

Vk: $int: count(k,nil) =0 tff(a, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h,t)) = count(k,t) < k #h) tff(as, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h, t)) = $sum(count(k,t),1) < k= h) tff(aq, axiom)
append: (list x list) — list tff(t5, type)

Vi: list: append(nil, 1) =1 tff(lg, axiom)

Vi: $int, k: list, I: list: append(cons(i, k), ) = cons(i, append(k, 1)) tff(I7, axiom)

Vn: $int, I: list: (in(n,l) <= S$greater(count(n,!),0)) tff(as, axiom)

in(2, cons(1, cons(2, cons(3,nil)))) tff(e, conjecture)

DATO080=1.p Lists by functions problem 2

list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)

head: list — $int tff(head_type, type)

tail: list — list tff(tail_type, type)

Vk: $int, I: list: head(cons(k, 1)) = k (17, axiom)

Vk: $int, I: list: tail(cons(k,1)) =1 tff(ls, axiom)

Vi: list: (I = nil or I = cons(head(l), tail(l))) tff(l5, axiom)

VEk: $int, I: list: cons(k, 1) # nil tff(14, axiom)

in: ($int x list) — $o  tff(in, type)

Va: $int, I: list: (in(z,l) <= (3h: $int, ¢: list: (I = cons(h,t) and = = h) or Fh: $int, ¢: list: (I = cons(h,t) and in(z,t)))) t
inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, I list: (inRange(n,!) <= (I = nil or Jk: $int, ¢: list: (I = cons(k, t) and $lesseq(0, k) and $less(k,n) and inRange(n
length: list — $int tf(¢, type)

length(nil) = 0 tff(1, axiom)

Vh: $int, ¢: list: length(cons(h, t)) = $sum(1,length(t)) tff(l1, axiom)

count: ($int x list) — $int tf(t2, type)

Vk: $int: count(k,nil) =0 tff(a, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h,t)) = count(k,t) < k #h) tff(as, axiom)

VEk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h, t)) = $sum(count(k,t),1) < k=h) tff(aq, axiom)
append: (list x list) — list tff(t5, type)

Vi: list: append(nil, 1) =1 tff(lg, axiom)

Vi: $int, k: list, I: list: append(cons(i, k), ) = cons(i, append(k, 1)) tff(I7, axiom)

Vn: $int, I: list: (in(n,!) <= S$greater(count(n,!),0)) tff(as, axiom)

—in(4, cons(1, cons(2, cons(3, nil)))) tff(e, conjecture)

DATO081=1.p Lists by functions problem 3
list: $tType tff(list_type, type)
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nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)

head: list — $int tff(head_type, type)

tail: list — list tff(tail_type, type)

VEk: $int, I: list: head(cons(k,1)) = k tff(1;, axiom)

Vk: $int, I: list: tail(cons(k, 1)) =1 tff(l5, axiom)

Vi: list: (I = nil or I = cons(head(l), tail(l))) tff(l3, axiom)

Vk: $int, [: list: cons(k, 1) #nil  tff(l4, axiom)

in: ($int x list) — $o  tff(in, type)

Va: $int, I: list: (in(x,l) <= (3h: $int, ¢: list: (I = cons(h,t) and z = h) or Fh: $int, ¢: list: (I = cons(h,t) and in(z,t)))) t
inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, I: list: (inRange(n,l) <= (I = nil or Jk: $int, ¢: list: (I = cons(k,t) and $lesseq(0, k) and $less(k,n) and inRange(n.
length: list — $int tf(¢, type)

length(nil) =0 (1, axiom)

Vh: $int, t: list: length(cons(h, t)) = $sum(1, length(t)) tff(1;, axiom)

count: ($int x list) — $int tff(t2, type)

Vk: $int: count(k,nil) =0 tff(a, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h,t)) = count(k,t) < k # h) tff(as, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h, t)) = $sum(count(k,t),1) < k= h) tff(a4, axiom)
append: (list x list) — list tff(¢5, type)

VI: list: append(nil, 1) =1 tff(lg, axiom)

Vi: $int, k: list, I: list: append(cons(i, k), 1) = cons(i, append(k, 1)) tff(l7, axiom)

Vn: $int, I: list: (in(n,l) <= $greater(count(n,l),0)) tff(as, axiom)

Va: $int: —in(a, nil) tff(c, conjecture)

DATO082=1.p Lists by functions problem 4

list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)

head: list — $int tff(head_type, type)

tail: list — list tff(tail_type, type)

Vk: $int, I: list: head(cons(k,l)) =k tfI(l1, axiom)

VEk: $int, I: list: tail(cons(k,1)) =1 tff(l, axiom)

Vi: list: (I = nil or I = cons(head(l), tail(l))) tff(l3, axiom)

VEk: $int, I: list: cons(k, 1) # nil tff(l4, axiom)

in: ($int x list) — $o tf(in, type)

Va: $int, I: list: (in(z,l) <= (3h: $int, ¢: list: (I = cons(h,t) and = = h) or Jh: $int, ¢: list: (I = cons(h,t) and in(z,t)))) t
inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, I: list: (inRange(n,l) <= (I = nil or Jk: $int, ¢: list: (I = cons(k,t) and $lesseq(0, k) and $less(k,n) and inRange(n.
length: list — $int tff(¢, type)

length(nil) =0 tff(1, axiom)

Vh: $int, ¢: list: length(cons(h,t)) = $sum(1, length(t)) (17, axiom)

count: ($int x list) — $int (2, type)

Vk: $int: count(k,nil) = 0 tff(a, axiom)

VEk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h, t)) = count(k,t) < k #h) tff(as, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h,t)) = $sum(count(k,t),1) < k= h) tff(ay, axiom)
append: (list x list) — list tff(t5, type)

Vli: list: append(nil, ) =1 tff(lg, axiom)

Vi: $int, k: list, I: list: append(cons(i, k), 1) = cons(i, append(k, 1)) tff(l7, axiom)

Vn: $int, I: list: (in(n,!) <= S$greater(count(n,!),0)) tff(as, axiom)

length(cons(1, cons(2, nil))) = 2 tff(¢, conjecture)

DATO083=1.p Lists by functions problem 5

list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)
head: list — $int tff(head_type, type)

tail: list — list tff(tail_type, type)

Vk: $int, I: list: head(cons(k, 1)) = k (17, axiom)
Vk: $int, [: list: tail(cons(k,1)) =1 tff(ls, axiom)
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Vi: list: (I = nil or I = cons(head(l), tail(l))) tff(l3, axiom)

Vk: $int, I: list: cons(k, 1) #nil  tff(l4, axiom)

in: ($int x list) — $o  tff(in, type)

Va: $int, I: list: (in(x,l) <= (3h: $int, ¢: list: (I = cons(h,t) and z = h) or Fh: $int, ¢: list: (I = cons(h,t) and in(z,t))))
inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, I: list: (inRange(n,l) <= (I = nil or Jk: $int, ¢: list: (I = cons(k, t) and $lesseq(0, k) and $less(k, n) and inRange(n.
length: list — $int tf(¢, type)

length(nil) =0 tff(l, axiom)

Vh: $int, ¢: list: length(cons(h, t)) = $sum(1, length(t)) (11, axiom )

count: ($int x list) — $int tff(t2, type)

VEk: $int: count(k,nil) =0 tff(a, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h, t)) = count(k,t) < k # h) tff(as, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h, t)) = $sum(count(k,t),1) < k=h) tff(a4, axiom)
append: (list x list) — list tff(t5, type)

VI: list: append(nil, 1) =1 tff(lg, axiom)

Vi: $int, k: list, I: list: append(cons(i, k), 1) = cons(i, append(k,)) tff(l7, axiom)

Vn: $int, I: list: (in(n,l) <= $greater(count(n,l),0)) tff(as, axiom)

length(cons(1, cons(2, nil))) # 3 tff(c, conjecture)

DATO084=1.p Lists by functions problem 6

list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)

head: list — $int tff(head_type, type)

tail: list — list tff(tail_type, type)

Vk: $int, [: list: head(cons(k, 1)) = k (17, axiom)

Vk: $int, [: list: tail(cons(k, 1)) =1 tff(l, axiom)

Vi: list: (I = nil or I = cons(head(l), tail(l))) tff(3, axiom)

VEk: $int, I: list: cons(k, 1) # nil tff(l4, axiom)

in: ($int x list) — $o tff(in, type)

Va: $int, I: list: (in(z,l) <= (3h: $int, ¢: list: (I = cons(h,t) and = = h) or Jh: $int, ¢: list: (I = cons(h,t) and in(z,t))))
inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, I: list: (inRange(n,l) <= (I = nil or Jk: $int, ¢: list: (I = cons(k,t) and $lesseq(0, k) and $less(k,n) and inRange(n.
length: list — $int tff(¢, type)

length(nil) =0 tff(1, axiom)

Vh: $int, ¢: list: length(cons(h, t)) = $sum(1, length(t)) (17, axiom)
count: ($int x list) — $int tf(t2, type)

Vk: $int: count(k, nil) = 0 tff(a, axiom)

VEk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h, t)) =
Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h, t))
append: (list x list) — list tff(t5, type)

Vi: list: append(nil, 1) =1 tff(lg, axiom)

Vi: $int, k: list, I: list: append(cons(i, k), 1) = cons(i, append(k, 1)) tff(I7, axiom)
Vn: $int, I: list: (in(n,!) <= S$greater(count(n,!),0)) tff(ag, axiom)

—3I: list: length(l) = length(cons(1,1)) tff(c, conjecture)

unt(k; t) < k+#h) tff(asz, axiom)
k.t),1) <« k=h) tff(a4, axiom)
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DATO085=1.p Lists by functions problem 7

list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)

head: list — $int tff(head_type, type)

tail: list — list tff(tail_type, type)

Vk: $int, I: list: head(cons(k, 1)) = k tff(l1, axiom)

Vk: $int, I: list: tail(cons(k,1)) =1 tff(l2, axiom)

Vi: list: (I = nil or I = cons(head(l), tail(l))) tff(l5, axiom)

Vk: $int, I: list: cons(k, 1) # nil  tf(l4, axiom)

in: ($int x list) — $o  tff(in, type)

Va: $int, I: list: (in(x,l) <= (3h: $int, ¢: list: (I = cons(h,t) and z = h) or Fh: $int, ¢: list: (I = cons(h,t) and in(z,t))))
inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, I: list: (inRange(n,l) <= (I = nil or Jk: $int, ¢: list: (I = cons(k,t) and $lesseq(0, k) and $less(k,n) and inRange(n.
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length: list — $int tff(¢, type)

length(nil) =0 tff(1, axiom)

Vh: $int, ¢: list: length(cons(h, t)) = $sum(1, length(t)) tff(1;, axiom)
count: ($int x list) — $int  tff(¢2, type)

VEk: $int: count(k,nil) =0 tff(a, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h,t)) = ¢
Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h, t)) = $sum(count(k, ¢
append: (list x list) — list tff(t5, type)

VI: list: append(nil, 1) =1 tff(lg, axiom)

Vi: $int, k: list, I: list: append(cons(i, k), 1) = cons(i, append(k, 1)) (17, axiom)
Vn: $int, I: list: (in(n,l) <= $greater(count(n,l),0)) tff(ag, axiom)

= Viy: list, lo: list: (length(ly) = length(ls) = 13 =1l2) tff(c, conjecture)

) tff(asz, axiom)
,1) < k=h) tff(a4, axiom)

DATO086=1.p Lists by functions problem 8

list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)

head: list — $int tff(head_type, type)

tail: list — list tff(tail_type, type)

Vk: $int, I: list: head(cons(k,1)) = k (11, axiom)

Vk: $int, I: list: tail(cons(k,1)) =1 tff(l, axiom)

Vi: list: (I = nil or I = cons(head(l), tail(l))) tff(l3, axiom)

VEk: $int, I: list: cons(k, 1) # nil tff(14, axiom)

in: ($int x list) — $o  tff(in, type)

Va: $int, I: list: (in(z,l) <= (3h: $int, ¢: list: (I = cons(h,t) and = = h) or Fh: $int, ¢: list: (I = cons(h,t) and in(z,t)))) t
inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, I: list: (inRange(n,!) <= (I = nil or Jk: $int, ¢: list: (I = cons(k, t) and $lesseq(0, k) and $less(k,n) and inRange(n.
length: list — $int tf(¢, type)

length(nil) = 0 tff(1, axiom)

Vh: $int, ¢: list: length(cons(h, t)) = $sum(1, length(t)) tff(14, axiom)

count: ($int x list) — $int tf(t2, type)

Vk: $int: count(k,nil) =0 tff(a, axiom)

VEk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h, t)) = count(k,t) < k #h) tff(asz, axiom)

VEk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h, t)) = $sum(count(k,t),1) < k=h) tff(aq, axiom)
append: (list x list) — list tff(t5, type)

Vi: list: append(nil, 1) =1 tff(lg, axiom)

Vi: $int, k: list, I: list: append(cons(i, k), ) = cons(, append(k, 1)) tff(I7, axiom)

Vn: $int, I: list: (in(n,!) <= S$greater(count(n,!),0)) tff(ag, axiom)

- VI list, n: $int: (($greatereq(n, 3) and $greatereq(length(l),4)) = inRange(n,l)) tff(ag, conjecture)

DATO087=1.p Lists by functions problem 9

list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)

head: list — $int tff(head_type, type)

tail: list — list tff(tail_type, type)

VEk: $int, I: list: head(cons(k,1)) = k tff(1y, axiom)

Vk: $int, I: list: tail(cons(k,1)) =1 tff(l, axiom)

Vi: list: (I = nil or I = cons(head(!), tail(l))) tff(l5, axiom)

Vk: $int, [: list: cons(k, 1) # nil tff(l4, axiom)

in: ($int x list) — $o  tff(in, type)

Va: $int, I: list: (in(x,l) <= (3h: $int, ¢: list: (I = cons(h,t) and z = h) or Fh: $int, ¢: list: (I = cons(h,t) and in(z,t)))) t
inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, I: list: (inRange(n,l) <= (I = nil or Jk: $int, ¢: list: (I = cons(k,t) and $lesseq(0, k) and $less(k,n) and inRange(n.
length: list — $int tf(¢, type)

length(nil) =0 tff(1, axiom)

Vh: $int, t: list: length(cons(h, t)) = $sum(1, length(t)) tff(1;, axiom)

count: ($int x list) — $int tff(t2, type)

Vk: $int: count(k,nil) =0 tff(a, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h,t)) = count(k,t) < k #h) tff(as, axiom)
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Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h,t)) = $sum(count(k,t),1) < k= h) tff(a4, axiom)
append: (list x list) — list tff(t5, type)

Vli: list: append(nil, 1) =1 tff(lg, axiom)

Vi: $int, k: list, I: list: append(cons(i, k), 1) = cons(i, append(k, 1)) tff(l7, axiom)

Vn: $int, I: list: (in(n,!) <= S$greater(count(n,!),0)) tff(as, axiom)

= Vn: $int, I: list: count(n, ) = count(n, cons(1,1)) tff(¢, conjecture)

DATO088=1.p Lists by functions problem 10

list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)

head: list — $int tff(head_type, type)

tail: list — list tff(tail_type, type)

Vk: $int, I: list: head(cons(k,1)) = k tff(1y, axiom)

Vk: $int, I: list: tail(cons(k,1)) =1 tff(ls, axiom)

Vi: list: (I = nil or I = cons(head(l), tail(l))) tff(l5, axiom)

Vk: $int, I: list: cons(k, 1) # nil tff(14, axiom)

in: ($int x list) — $o  tff(in, type)

Va: $int, I: list: (in(x,l) <= (3h: $int, ¢: list: (I = cons(h,t) and z = h) or Fh: $int, ¢: list: (I = cons(h,t) and in(z,t))))
inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, I: list: (inRange(n,!) <= (I = nil or Jk: $int, ¢: list: (I = cons(k, t) and $lesseq(0, k) and $less(k,n) and inRange(n.
length: list — $int (¢, type)

length(nil) = 0 tff(1, axiom)

Vh: $int, ¢: list: length(cons(h, t)) = $sum(1,length(t)) tff(l1, axiom)

count: ($int x list) — $int tf(t2, type)

Vk: $int: count(k,nil) =0 tff(a, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h,t)) = count(k,t) < k #h) tff(as, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h, t)) = $sum(count(k,t),1) < k= h) tff(aq, axiom)
append: (list x list) — list tff(t5, type)

Vi: list: append(nil, 1) =1 tff(lg, axiom)

Vi: $int, k: list, I: list: append(cons(i, k), ) = cons(i, append(k, 1)) tff(I7, axiom)

Vn: $int, I: list: (in(n,l) <= S$greater(count(n,!),0)) tff(as, axiom)

—Vn: $int, : list: (I # nil = count(n,l) = count(n, tail(l))) tff(e, conjecture)

DATO089=1.p Lists by functions problem 11

list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)

head: list — $int tff(head_type, type)

tail: list — list tff(tail_type, type)

VEk: $int, I: list: head(cons(k,1)) = k tff(1y, axiom)

Vk: $int, I: list: tail(cons(k, 1)) =1 tff(l5, axiom)

Vi: list: (I = nil or I = cons(head(l), tail(l))) tff(l3, axiom)

Vk: $int, [: list: cons(k, 1) #nil  tff(l4, axiom)

in: ($int x list) — $o  tff(in, type)

Va: $int, I: list: (in(x,l) < (3h: $int, ¢: list: (I = cons(h,t) and z = h) or Fh: $int, ¢: list: (I = cons(h,t) and in(z,t))))
inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, I: list: (inRange(n,l) <= (I = nil or Jk: $int, ¢: list: (I = cons(k, t) and $lesseq(0, k) and $less(k, n) and inRange(n.
length: list — $int tf(¢, type)

length(nil) =0 (1, axiom)

Vh: $int, ¢: list: length(cons(h, t)) = $sum(1, length(t)) tff(11, axiom)

count: ($int x list) — $int tff(t2, type)

Vk: $int: count(k,nil) =0 tff(a, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h,t)) = count(k,t) < k #h) tff(as, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h, t)) = $sum(count(k,t),1) < k=h) tff(a4, axiom)
append: (list x list) — list tff(¢s5, type)

Vi: list: append(nil, 1) =1 tff(lg, axiom)

Vi: $int, k: list, I: list: append(cons(i, k), 1) = cons(i, append(k, 1)) tff(l7, axiom)

Vn: $int, I: list: (in(n,l) <= $greater(count(n,l),0)) tff(as, axiom)

—Vn: $int, I: list: $greatereq(count(n, ), length(l)) tff(¢, conjecture)
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DAT090=1.p Lists by functions problem 12

list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)

head: list — $int tff(head_type, type)

tail: list — list tff(tail_type, type)

Vk: $int, I: list: head(cons(k,1)) = k (17, axiom)

Vk: $int, [: list: tail(cons(k,1)) =1 tff(ls, axiom)

Vi: list: (I = nil or I = cons(head(l), tail(l))) tff(l5, axiom)

VEk: $int, I: list: cons(k, 1) # nil tff(14, axiom)

in: ($int x list) — $o  tff(in, type)

Va: $int, I: list: (in(x,l) <= (3h: $int, ¢: list: (I = cons(h,t) and x = h) or Fh: $int, ¢: list: (I = cons(h,t) and in(z,t))))
inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, I list: (inRange(n,!) <= (I = nil or Jk: $int, ¢: list: (I = cons(k, t) and $lesseq(0, k) and $less(k,n) and inRange(n.
length: list — $int (¢, type)

length(nil) = 0 tff(1, axiom)

Vh: $int, ¢: list: length(cons(h, t)) = $sum(1,length(t)) tff(l1, axiom)

count: ($int x list) — $int tf(t2, type)

Vk: $int: count(k,nil) =0 tff(a, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h,t)) = count(k,t) < k #h) tff(as, axiom)

VEk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h, t)) = $sum(count(k,t),1) < k=h) tff(aq, axiom)
append: (list x list) — list tff(t5, type)

Vi: list: append(nil, 1) =1 tff(lg, axiom)

Vi: $int, k: list, I: list: append(cons(i, k), 1) = cons(i, append(k, 1)) tff(I7, axiom)

Vn: $int, I: list: (in(n,l) <= S$greater(count(n,!),0)) tff(as, axiom)

— 3In: $int, I: list: $greater(count(n, 1), length(l)) tff(e, conjecture)

DAT091=1.p Lists by functions problem 13

list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)

head: list — $int tff(head_type, type)

tail: list — list tff(tail_type, type)

VEk: $int, I: list: head(cons(k,1)) = k tff(ly, axiom)

Vk: $int, I: list: tail(cons(k, 1)) =1 tff(l5, axiom)

Vi: list: (I = nil or I = cons(head(l), tail(l))) tff(l3, axiom)

Vk: $int, [: list: cons(k, 1) # nil tff(l4, axiom)

in: ($int x list) — $o  tff(in, type)

Va: $int, I: list: (in(x,l) <= (3h: $int, ¢: list: (I = cons(h,t) and z = h) or Fh: $int, ¢: list: (I = cons(h,t) and in(z,t))))
inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, [: list: (inRange(n,l) <= (I = nil or Jk: $int, ¢: list: (I = cons(k,t) and $lesseq(0, k) and $less(k,n) and inRange(n.
length: list — $int tf(¢, type)

length(nil) =0 tff(l, axiom)

Vh: $int, t: list: length(cons(h, t)) = $sum(1, length(t)) tff(1;, axiom)

count: ($int x list) — $int tff(t2, type)

Vk: $int: count(k,nil) =0 tff(a, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h,t)) = count(k,t) < k #h) tff(as, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h, t)) = $sum(count(k,t),1) < k=h) tff(a4, axiom)
append: (list x list) — list tff(¢5, type)

Vi: list: append(nil, 1) =1 tff(lg, axiom)

Vi: $int, k: list, I: list: append(cons(i, k), 1) = cons(i, append(k, 1)) tff(l7, axiom)

Vn: $int, I: list: (in(n,l) <= $greater(count(n,!),0)) tff(as, axiom)

=Vl list, lg: list: (I3 # 1l = Vn: $int: count(n, 1) # count(n, l2)) tff(¢, conjecture)

DAT092=1.p Lists by functions problem 14
list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)
head: list — $int tff(head _type, type)

tail: list — list tff(tail_type, type)
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Vk: $int, I: list: head(cons(k, 1)) = k tff(l1, axiom)

Vk: $int, I: list: tail(cons(k,1)) =1 tff(ls, axiom)

Vi: list: (I = nil or I = cons(head(l), tail(l))) tff(l5, axiom)

Vk: $int, I: list: cons(k, 1) # nil  tf(l4, axiom)

in: ($int x list) — $o  tff(in, type)

Va: $int, I: list: (in(x,l) <= (3h: $int, ¢: list: (I = cons(h,t) and x = h) or Fh: $int, ¢: list: (I = cons(h,t) and in(z,t))))
inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, I: list: (inRange(n,l) <= (I = nil or Jk: $int, ¢: list: (I = cons(k,t) and $lesseq(0, k) and $less(k,n) and inRange(n.
length: list — $int (¢, type)

length(nil) =0 tff(I, axiom)

Vh: $int, t: list: length(cons(h,t)) = $sum(1, length(t)) tff(11, axiom)

count: ($int x list) — $int tff(t2, type)

Vk: $int: count(k,nil) =0 tff(a, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h,t)) = count(k,t) < k #h) tff(as, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h, t)) = $sum(count(k,t),1) < k= h) tff(ayq, axiom)
append: (list x list) — list tff(¢5, type)

Vi: list: append(nil, 1) =1 tff(lg, axiom)

Vi: $int, k: list, I: list: append(cons(i, k), 1) = cons(i, append(k, 1)) tff(I7, axiom)

Vn: $int, I: list: (in(n,l) <= S$greater(count(n,!),0)) tff(as, axiom)

= Vk: list, I: list: length(append(k,1)) = length(k) tff(e, conjecture)

DAT093=1.p Lists by functions problem 15

list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)

head: list — $int tff(head_type, type)

tail: list — list tff(tail_type, type)

VEk: $int, I: list: head(cons(k,1)) = k tff(1;, axiom)

VEk: $int, I: list: tail(cons(k,1)) =1 tff(l, axiom)

Vi: list: (I = nil or I = cons(head (1), tail(l))) tff(l3, axiom)

Vk: $int, [: list: cons(k, 1) #nil  tff(l4, axiom)

in: ($int x list) — $o  tff(in, type)

Va: $int, I: list: (in(x,l) <= (3h: $int, ¢: list: (I = cons(h,t) and = = h) or Fh: $int, ¢: list: (I = cons(h,t) and in(z,t))))
inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, I: list: (inRange(n,l) <= (I = nil or Jk: $int, ¢: list: (I = cons(k, t) and $lesseq(0, k) and $less(k, n) and inRange(n.
length: list — $int tf(¢, type)

length(nil) =0 (1, axiom)

Vh: $int, ¢: list: length(cons(h, t)) = $sum(1, length(t)) (11, axiom )

count: ($int x list) — $int tff(t2, type)

VE: $int: count(k,nil) = 0 tff(a, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h, t)) = count(k,t) < k #h) tff(as, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h,t)) = $sum(count(k,t),1) < k=h) tff(a4, axiom)
append: (list x list) — list tff(t5, type)

VI: list: append(nil, 1) =1 tff(lg, axiom)

Vi: $int, k: list, I: list: append(cons(i, k), 1) = cons(i, append(k, 1)) tff(l7, axiom)

Vn: $int, I: list: (in(n,l) <= $greater(count(n,l),0)) tff(as, axiom)

= Vk: list, I: list: length(append(k, 1)) = $sum($sum(length(k), length(l)), 1) tff(c, conjecture)

DAT094=1.p Lists by functions problem 16

list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)

head: list — $int tff(head_type, type)

tail: list — list tff(tail_type, type)

Vk: $int, [: list: head(cons(k,[)) = k tff(ly, axiom)

Vk: $int, I: list: tail(cons(k, 1)) =1 tff(Io, axiom )

Vi: list: (I = nil or I = cons(head(l), tail(l))) tff(l3, axiom)
Vk: $int, I: list: cons(k, 1) # nil tff(14, axiom)

in: ($int x list) — $o tf(in, type)

Va: $int, I: list: (in(z,l) <= (3h: $int, ¢: list: (I = cons(h,t) and = = h) or Jh: $int, ¢: list: (I = cons(h,t) and in(z,t))))
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inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, I: list: (inRange(n,l) <= (I = nil or Jk: $int, ¢: list: (I = cons(k,t) and $lesseq(0, k) and $less(k,n) and inRange(n.
length: list — $int (¢, type)

length(nil) =0 tff(1, axiom)

Vh: $int, t: list: length(cons(h, t)) = $sum(1, length(t)) tff(1;, axiom)

count: ($int x list) — $int tff(t2, type)

Vk: $int: count(k,nil) =0 tff(a, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h,t)) = count(k,t) < k #h) tff(as, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h,t)) = $sum(count(k,t),1) < k=h) tff(a4, axiom)

append: (list x list) — list tff(¢5, type)

Vi: list: append(nil, 1) =1 tff(lg, axiom)

Vi: $int, k: list, I: list: append(cons(i, k), 1) = cons(i, append(k, 1)) tff(l7, axiom)

Vn: $int, I: list: (in(n,l) <= $greater(count(n,l),0)) tff(as, axiom)

= Vk: list, I: list: (($greater(length(k), 1) and $greater(length(l),1)) = $greater(length(append(k,l)),4)) tff(c, conjecture

DAT095=1.p Lists by functions problem 17

list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)

head: list — $int tff(head _type, type)

tail: list — list tff(tail_type, type)

Vk: $int, I: list: head(cons(k,1)) =k tfI(l1, axiom)

VEk: $int, I: list: tail(cons(k,1)) =1 tff(l2, axiom)

Vi: list: (I = nil or I = cons(head(l), tail(l))) tff(l3, axiom)

Vk: $int, I: list: cons(k, 1) # nil tff(l4, axiom)

in: ($int x list) — $o tf(in, type)

Va: $int, I: list: (in(x,l) <= (3h: $int, ¢: list: (I = cons(h,t) and z = h) or Fh: $int, ¢: list: (I = cons(h,t) and in(z,t)))) t
inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, I: list: (inRange(n,l) <= (I = nil or Jk: $int, ¢: list: (I = cons(k,t) and $lesseq(0, k) and $less(k,n) and inRange(n.
length: list — $int (¢, type)

length(nil) =0 (1, axiom)

Vh: $int, ¢: list: length(cons(h, t)) = $sum(1, length(t)) tff(1y, axiom)

count: ($int x list) — $int tff(t2, type)

VEk: $int: count(k,nil) = 0 tff(a, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h,t)) = ¢ ) tff(ag, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h, t)) = $sum(count(k,t),1) < k= h) tff(a4, axiom)

append: (list x list) — list tff(t5, type)

Vi: list: append(nil, ) =1 tff(lg, axiom)

Vi: $int, k: list, I: list: append(cons(i, k), 1) = cons(i, append(k, 1)) tff (17, axiom)

Vn: $int, I: list: (in(n,l) <= $greater(count(n,l),0)) tff(ag, axiom)

—Vm: $int, n: $int, I: list, I;: list: ((in(n,!) and I3 = cons(m, 1)) = count(n,l;) = count(n,1)) tff(e, conjecture)

DAT097=1.p Lists by functions problem 18

list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)

head: list — $int tff(head_type, type)

tail: list — list tff(tail_type, type)

Vk: $int, I: list: head(cons(k, 1)) = k (17, axiom)

Vk: $int, [: list: tail(cons(k,1)) =1 tff(l, axiom)

Vi: list: (I = nil or I = cons(head(l), tail(l))) tff(l3, axiom)

VEk: $int, I: list: cons(k, 1) # nil tff(14, axiom)

in: ($int x list) — $o tff(in, type)

Va: $int, I: list: (in(z,l) <= (3h: $int, ¢: list: (I = cons(h,t) and = = h) or Fh: $int, ¢: list: (I = cons(h,t) and in(z,t)))) t
inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, I: list: (inRange(n,!) <= (I = nil or Jk: $int, ¢: list: (I = cons(k, t) and $lesseq(0, k) and $less(k,n) and inRange(n
length: list — $int (¢, type)

length(nil) = 0 tff(1, axiom)

Vh: $int, ¢: list: length(cons(h,t)) = $sum(1, length(t)) (11, axiom)

count: ($int x list) — $int tf(t2, type)
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Vk: $int: count(k,nil) =0 tff(a, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h,t)) = count(k,t) < k #h) tff(as, axiom)

Vk: $int, h: $int, ¢: list, n: $int: (count(k, cons(h, t)) = $sum(count(k,t),1) < k= h) tff(a4, axiom)

append: (list x list) — list tff(¢s5, type)

Vi: list: append(nil, 1) =1 tff(lg, axiom)

Vi: $int, k: list, I: list: append(cons(i, k), 1) = cons(i, append(k, 1)) tff(l7, axiom)

Vn: $int, I: list: (in(n,l) <= $greater(count(n,l),0)) tff(as, axiom)

—Vm: $int, n: $int, k: list, I: list, I3 list: ((in(n,!) and —in(m, k) and Iy = append(l, cons(m, k))) = count(n,l;) =
count(n,l)) tff(¢, conjecture)

DAT098=1.p Lists by relations problem 1

list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)

head: list — $int tff(head_type, type)

tail: list — list tff(tail_type, type)

Vk: $int, I: list: head(cons(k, 1)) = k (17, axiom)

Vk: $int, [: list: tail(cons(k,1)) =1 tff(l, axiom)

Vi: list: (I = nil or I = cons(head(l), tail(l))) tff(l3, axiom)
VEk: $int, I: list: cons(k, 1) # nil tff(l4, axiom)

inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, I: list: (inRange(n,l) <= (I = nil or Jk: $int, ¢: list: (I = cons(k,t) and $lesseq(0, k) and $less(k,n) and inRange(n.
inRange(4, cons(1, cons(3, cons(2, nil)))) tff(c, conjecture)

DAT099=1.p Lists by relations problem 2

list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)

head: list — $int tff(head_type, type)

tail: list — list tff(tail_type, type)

Vk: $int, I: list: head(cons(k,1)) = k (17, axiom)

Vk: $int, I: list: tail(cons(k,1)) =1 tff(ls, axiom)

Vi: list: (I = nil or I = cons(head(l), tail(l))) tff(l5, axiom)

VEk: $int, I: list: cons(k, 1) # nil tff(14, axiom)

inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, I: list: (inRange(n,l) <= (I = nil or Jk: $int, ¢: list: (I = cons(k,t) and $lesseq(0, k) and $less(k,n) and inRange(n.
Vn: $int: ($greatereq(n,4) = inRange(n, cons(1, cons(3, cons(2, nil))))) tff(¢, conjecture)

DAT100=1.p Lists by relations problem 3

list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)

head: list — $int tff(head_type, type)

tail: list — list tff(tail_type, type)

Vk: $int, I: list: head(cons(k, 1)) = k tff(11, axiom)

Vk: $int, I: list: tail(cons(k,1)) =1 tff(ls, axiom)

Vi: list: (I = nil or I = cons(head(l), tail(l))) tff(l5, axiom)
Vk: $int, I: list: cons(k,1) # nil  tff(l4, axiom)

inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, I: list: (inRange(n,l) <= (I = nil or Jk: $int, ¢: list: (I = cons(k,t) and $lesseq(0, k) and $less(k, n) and inRange(n.
—inRange(4, cons(1, cons(5, cons(2, nil)))) tff(¢, conjecture)

DAT101=1.p Lists by relations problem 4

list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)

head: list — $int tff(head_type, type)

tail: list — list tff(tail_type, type)

Vk: $int, I: list: head(cons(k, 1)) = k tff(l1, axiom)

Vk: $int, I: list: tail(cons(k,1)) =1 tff(ls, axiom)

Vi: list: (I = nil or I = cons(head(l), tail(l))) tff(l5, axiom)



21

Vk: $int, I: list: cons(k, 1) # nil tff(l4, axiom)

inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, I: list: (inRange(n,!) <= (I = nil or Jk: $int, ¢: list: (I = cons(k, t) and $lesseq(0, k) and $less(k,n) and inRange(n.
- Vn: $int: ($greatereq(n,4) = inRange(n,cons(1, cons(5,cons(2,nil))))) tff(e, conjecture)

DAT102=1.p Lists by relations problem 5

list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)

head: list — $int tff(head_type, type)

tail: list — list tff(tail_type, type)

Vk: $int, I: list: head(cons(k, 1)) = k (17, axiom)

Vk: $int, [: list: tail(cons(k,1)) =1 tff(l, axiom)

Vi: list: (I = nil or I = cons(head(l), tail(l))) tff(l3, axiom)

VEk: $int, I: list: cons(k, 1) # nil tff(l4, axiom)

inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, I: list: (inRange(n,l) <= (I = nil or Jk: $int, ¢: list: (I = cons(k,t) and $lesseq(0, k) and $less(k,n) and inRange(n.
—VI: list, n: $int: (inRange(n, tail(l)) = inRange(n,l)) tff(c, conjecture)

DAT103=1.p Lists by relations problem 6

list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)

head: list — $int tff(head_type, type)

tail: list — list tff(tail_type, type)

Vk: $int, I: list: head(cons(k, 1)) = k tff(l1, axiom)

Vk: $int, I: list: tail(cons(k,1)) =1 (I, axiom)

Vi: list: (I = nil or I = cons(head(l), tail(l))) tff(l5, axiom)

Vk: $int, I: list: cons(k,1) # nil  tff(l4, axiom)

inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, I: list: (inRange(n,l) <= (I = nil or Jk: $int, ¢: list: (I = cons(k,t) and $lesseq(0, k) and $less(k, n) and inRange(n.
—3I: list, n: $int: (I # nil and inRange(n, ) and $less($difference(n, head(l)), 1)) tff(c, conjecture)

DAT104=1.p Lists by relations problem 7

list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)

head: list — $int tff(head_type, type)

tail: list — list tff(tail_type, type)

VEk: $int, I: list: head(cons(k,1)) = k tff(ly, axiom)

Vk: $int, I: list: tail(cons(k, 1)) =1 tff(l5, axiom)

Vi: list: (I = nil or I = cons(head(l), tail(l))) tff(l3, axiom)
Vk: $int, [: list: cons(k, 1) # nil tff(l4, axiom)

inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, I: list: (inRange(n,l) <= (I = nil or Jk: $int, ¢: list: (
= Vn: $int, I: list: (inRange(n,l) = inRange($difference(n,1),!

I = cons(k,t) and $lesseq(0, k) and $less(k,n) and inRange(n.
) tff(¢, conjecture)

DAT105=1.p Lists by relations problem 8

list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)

head: list — $int tff(head_type, type)

tail: list — list tff(tail_type, type)

Vk: $int, I: list: head(cons(k,1)) = k tff(ly, axiom)

VEk: $int, I: list: tail(cons(k,1)) =1 tff(l2, axiom)

Vi: list: (I = nil or I = cons(head(l), tail(l))) tff(l3, axiom)

Vk: $int, I: list: cons(k, 1) #nil  tff(l4, axiom)

inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, : list: (inRange(n,l) <= (I = nil or 3k: $int, ¢: list: (I = cons(k,t) and $lesseq(0, k) and $less(k,n) and inRange(n.
- VI: list, n: $int: ((I # nil and inRange(n,l)) = $greatereq($difference(n, head(l)), 2)) tff(e, conjecture)

DAT106=1.p Lists by relations problem 9
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list: $tType tff(list_type, type)

nil: list tff(nil_type, type)

cons: ($int x list) — list tff(cons_type, type)

head: list — $int tff(head_type, type)

tail: list — list tff(tail_type, type)

Vk: $int, I: list: head(cons(k, 1)) = k tff(l1, axiom)

Vk: $int, I: list: tail(cons(k,1)) =1 tff(ls, axiom)

Vi: list: (I = nil or I = cons(head(l), tail(l))) tff(l5, axiom)

Vk: $int, I: list: cons(k, 1) # nil  tf(l4, axiom)

inRange: ($int x list) — $o tff(inRange_type, type)

Vn: $int, I: list: (inRange(n,l) <= (I = nil or Jk: $int, ¢: list: (I = cons(k,t) and $lesseq(0, k) and $less(k, n) and inRange(n.
—Vn: $int, lo: list, 1 : list: (($greater(n,0) and inRange(n,lo) and I3 = cons($difference(n, 2),1p)) = inRange(n, 1)) tff(c,
DAT107=1.p Integer arrays

include(’Axioms/DAT001=0.ax’)

DAT108=1.p Integer collections with counting
include(’ Axioms/DAT002=0.ax")
include(’Axioms/DAT002=1.ax’)

DAT109=1.p Pointer data types
include(’Axioms/DAT003=0.ax’)

DAT110=1.p Array data types
include(’Axioms/DAT004=0.ax")

DAT111=1.p Heap data types
include(’ Axioms/DAT005=0.ax")

DAT112=1.p Tree-heap data types
include(’ Axioms/DAT006=0.ax")



