Letire ¢
Monvay Feeruany >



- Labtest 1:




L4
Z /WA | . |
MOF W’d’; ) Lv:ou\ 5 ‘ '
( mav ;} [ 4 v
(7 m:\k ] L/J 3{;? [\‘n‘l{;ﬁ{f 7
(7 J W?’M )CW
it



Testing REL in MATHMODELS
REL - ovewdle pd.

v® btan

((@.3).(c.4)} U {(b.2).(b.5).(d.1).(.2).(f.3))

t r.domain_subtracted(f.domain)
———

{a,c}

{(a,3),(c,4),(b,2),(b,5),(d;1),(e,2),(f,3)}

2 C°’5>, [C-» 4')

Sal 5 (a7, (b,2), (687, (a4, (b,5), (c87(d. 1), (,2), (£,3)}
r.domain|: set of first-elements from r
o rdomain={d|(d,r)er}
o e.g., rdomain = {a, b, c,d, e, f}
. : set of second-elements from r
orrange={r|(d,r)er}
o e.g. rrange={1,2,3,456}
« [rinversel: a relation like r except elements are in reverse ordef
o rinverse ={ (r,d)|(d,r)er}
o e.g., rinverse = {(1,a),(2,b),(3,c), (4,a), (5,b), (6,¢), (1,d), (2,€), (3,f)

r.domain restricted(ds) |: sub-relation of r with domain ds.

o r.domain_restricted(ds) = { (d,r) | (d,r)erndeds}
o e.g., rdomain_restricted({a, b}) = {(a,1),(b,2),(a,4),(b,5)}

test.rel: BOOLEAN
logcal
REL[STRING, INTEGER]
LNIECER

ds SETFTR;N{i

create r.make _Trom tuple arrajw (

et ["B", 21, ["c", 31,

[eg==—=4], ["b", 5], ["c", 6],
["dll 1]’ [lle" 2], ["f" 3]>>
create ds. make from array (<<"a">>)

-— r 1s no 1ang by the query ‘domain_subtracted
t :=r. domaJ.n subtracted (ds)
Result :=

t /~ r and not t.domain.has ("a") and r.domain.has
check Result end

r is changed by the command ‘domain_subtract

r. domaJ.n subtract (ds)
Result :=

t ~ r and not t.domain.has ("a") and not r.domain.has ("a")

end

r.domain_subtracted(ds) ‘ sub-relation of r with domain not ds.

o r.domain_subtracted(ds) = { (d,r) | (d,r)ernd¢ds}
o e.g., rdomain_subtracted({a, b}) = {(¢,6),(d, 1), (e,2), (f,3)}

r.range_restricted(rs) ‘: sub-relation of r with range rs.

o rrange_restricted(rs) = { (d,r) | (d.r)erarers}

o e.g., rrange_restricted({1, 2}) = {(a,1),(b,2),(d,1),(e,2)}
r.range_subtracted(ds) ‘: sub-relation of r with range not ds.

o r.range_subtracted(rs) = { (d,r) | (d,r)ernr¢rs}
o e.g., rrange_subtracted({1, 2}) = {(¢,3),(a,4),(b,5),(c,6)}
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all_positive_values (a: ARRAY[INTEGER]): ARRAY[INT R]
require T

no dup//cates® ABrsS | I..] a. &MA{'V ”

all &y
x>0

ensure —
across Result is x I?-JeM(/[dm *l lﬂa«n I‘
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Writing Postcondition: Exercise

all_positive_values (a: ARRAY[INTEGER]): ARRAY[INTEGER]
require

no_dup/icates 0k”- __V(«—l, —7-,_2,ng> >

across Result is x L'b &K 2., | o /0>
all

x>0
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all_positive_values (a: ARRAY[INTEGER]): ARRAY[INTEGER]
require FP T vf/f

no_duplicates: ??

ensure

across Resultis x
a
0
’fnd —
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all_positive_values (a: ARRAY[INTEGER]): ARRAY[INTEGER]

require aJ;
no_duplicates: ?? ol @ net -
ensure__— asH

@cross Result is
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nd

g o @& on Al
A >0 ‘@FES 2 }143‘(/0

tl

; EEEN=S L)
&_))('2 1 ,T?J'If — z






all_positive_values (a: ARRAY[INTEGER]): ARRAY[INTEGER]

require
no_duplicates: ??
ensure

across Result is x |
M
end
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Model of an Example Birthday Book 7
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Birthday Book: Desian

day: INTEGER
month: INTEGER

count: INTEGER

: invariant
-- number of entries M
put(n: NAME; d: BIRTHDAY) 1 <day <3l

ensure

model operanon
-- infix symbol for ovemde operator: v @#_ ﬁ
|<rem1nd;2 IRTHDAY
ensifre

nothing_changed: _ ( WME

same_counts:
same_contents:
-- infix symbol for range restriction: model @> (d)

remind: ARRAY..] item: STRING

”MF ﬁ@
H’hw/ « gy (- j

invariant:
k consistent_book_and_model_counts: count = model.count




