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[# Tech Report Development

[¢] AddBirthday operation
AtdBirthday(name : NAME, date : DATE) =]

Reifications

Birthday Baok wr friends : set of NAME, birthdayOf - map NAME to DATE
Traffic Management System pre (names TN,
Transmitter i B cquaity (=)
”””””””””””” inequality (=)
FieldSelectExpr function camposition
Tn application FunclterateExpr (?7) o
Eunctions | Operations LetExpr list concatenation (™)
—_ ] list application ListtodifyExpr (77}
AddBirth ListCampE=pr map compose (0}
DATE FindBirthday list enumeration domain restrict by (4)
_— Remind Literals ¥ domain restrict to (<)
------------ map application MaplterateExpr (77)
MapCampEx=pr map merge ()
map enumeration | map override (1)
. namesvariable range restrict by (&
(] BirthdayBook : state Quantifiers ¥l range restrict my ((D))
[BirthdayBook = friends : set of NAME T RecaordConstrExpr | MumDivE=pr (/)
hirthdayOf : map NAME to DATE RecordModifExpr | MumE=xpExpr (?7)
SetCompExpr greater or equal {3 )
inv-BirthdayBook(friends : set of NAME, birthdayOT : map NAME to DATE) : B set enumeration | greater (>}
£ (friends = dom hirthdayOr) Temary Exprs 3| less than or equal (€}
Unary Exprs ?l less than (<)
_ minus - )
init: mk-BirthcayBoaok{{}, {1 NumMHEsgr (77
times ()
] plus { + )
MumBemEx=pr (77}
and (~)
equivalence (<)
implies (=)
or ()
set membership (€)
nan-membership (€)
proper subset (<)
set difference (—)
set intersection (™)
set range
set union { )
subset { S




[*] Propositional

signature rule groupings

““““““ [*] Signature of Propositional LPF
falze : Constant

true : Canstant Lonstants Y
& Constant A = ((A[elT T v (L2

= Constant - = [1,0]

A Constant v o= [2,0]

- : Constant true — [0,0] |
& Constant = > (el v[e2] 1
~ : Constant

L. 4 = [e1]v -[e1D)

false +— - true

= = ([B1]=[e2D) ~ [[ec]=T=1D)

B

[#] |=E-left : Rule {Propositional LFF)

el ~ez

rules a2

B

=-E-left : Rule
=-E-right : Rule
=-|: Rule
=>-|-left-vac : Rule
=-|-right-vac : Rule
=-self-1: Rule
=-trans : Rule
=-~—|eft-E : Rule
=---canseq : Rule
~-ags-left : Rule v
~—ass-right : Rule :

~—comm : Rule

<]

~-E-right : Rule
~-|: Rule
~—|-four : Rule
~-|-three : Rule

{ ¥

<]

iy










[*] proof for inv-BirthdayBook

wff (Birthday Book theory)

] consistent ||:|c:c|mp|ete ||:|assumed | attempts
ustif | tactic | line list | attempt1 u
main proof

1 friends  { NAME -set)

h2 hirthdayof @ (MNaME — DATE )
c { friends = dom [ birthdayOf ]y : B

justit type | E<] rule

[*] 1ines in proof for inv-BirthdayBook wff E}

h1 friends : (MAME-set)

he hirthdayof : (NAME—DATE)

[ sagHyp

[JroldDet

<Justif=

[Joracle

[JunfoldDef

hyps|

cunc||‘

[Jsearch

(] select

| [Jselect

[<]instantiate

{ain S)(ACS))CS

a+h) c=(a’cy+h c)
a+h)+(c+d)=(a+c)+(b+d)
a+hi+c=(a+c)+h
a+h)-(c+d)={a-c)+{h-d)
a+h)-c=(a-c)+h

e e e e e

<]

new lines

A=B

nenws conclusion

A=

quit

add to proof




[*] proof for inv-BirthdayBook wff

[ consistent

||:|complete

{Birthday Book theory)

attempts

||:|assumed |

justif |

tactic

| line list | attempt 1

| ==

main proof

W friends [ NAME —set)

h2 hirthdayCf : { NAME — DATE )
1 dom [ hirthdayQf ] © ( NAME -set)
c ( friends = dom [ hirthdayof ] ) @ B

just tool for proof for inv-BirthdayBook wff (Birthday Book theory)

by dom-form on [hE]; []
<Justif=

[#] lines in proof for inv-BirthdayBook wff

1 dom[birthdayDf ] : (NAME-set)
h1 friends : (MAME-set)
+ hZ hirthdayOf: (NAME—DATE)

>

orm-form
dom-form-himap
dom-iny-defn
dom-{m-empty
dom-4-defn
dam={}-1
dom{a-h}-defn
dom={}-E
inv-defn-addm-#
iny-defn-{im
iny-form

is-1-1-defn

is—1-1-addm-E-E-map
is—1-1-addm-E-#-rny

<]

instantiate

justif type| ] rule [JseqHyp [JtoldDef [JunfoldDef [oracle |
hyps | h2 |
concl | . |
[Jsearch [ select | [Jselect [ instantiate |

rules insts netavariables B

m +— hirthdayof
type metavariables
A — NAME

B — DATE

JbirthdayOf © { NAME — DATE )

dam [ hirthdayOf ] : ( MAME -set)

{ —— [ —[ <]

new lines

A

new conclusion

T

quit

add to proof




[] full theory hierarchy

Propositional LPF

Equality and Typing

Predicate LPF Conditionals and Subtypes

LFF+

Unian Types Cartesian Products

Matural Numbers

Finite Sets

Finite Sequences

Eooleans

VDM LOGIC & DP.TF‘.|

Traffic Management System theory| Transmitter thenry| abs—nhom—thenry| Eirthday Boak theary
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