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theorem trans_trans:
all m, n:pos. (all A:matrix(m, n).
trans(trans(A)) = 4)
proof
let ml, nl: pos be arbitrary
all A:matrix(ml, nl). trans{trans(4)) = 4
since
let X:matrix(ml, nl) be arbitrary
col_size(trans(trans(X)))
=row_size(trans( X))
= col_sizeX)
= ml
row._size(trans(trans(X)))
= col_size(trans(X )
= row.size(X)
=nl
hence col_size(trans(trans(X))) = ml;
row_size(trans(trans(X))) = nl:
all i:seg(ml), j:seg(nl).
trans(trans(X)) 0, 71 = X, 7]
since
let {:seg{ml), j:seg{nl> be arbitrary
trans(trans{X )[4, 1]
= trans{X)[j, {]
= X[4, 7]
hence trans(trans(X )0, 71 = X4, /1;
end_since
hence trans{trans(X)) = X;
end.since;
end_proof ;

end_theorem
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Theorem 6.
Let 4 be a square matrix. Then
Det(4) = Det(*4).

Proof. In Theorem 5, we had
(%) Det(d) = ‘Esfajd,.[,‘}_;---a,{,“,,,

Let ¢ be a permutation of (1, wev, ).
It
IOES
then

™ (k) = 4.
We can therefore write

Gotft g = Qegmi(r)
In a product

Qaia*ein) n
each integer % from 1 to n occurs precisely
once among the integers

a(l), -, aln).
Hence this product can be written

OB seitn)
and our sum {*) is equal to

PRI T AR S
becm;se

elo) = (o).
In this sum, each term corresponds to a
permutation ¢. However, as ¢ ranges over all
permutations, so does ¢”' bacause a permu-
tation determines its inverse uniguely. Hence
otir sum is equal to

(x%) X 2(0)ay00)n pim-

The sum '(nr) is precisely the sum giving
the expanded form of the determinant of the

transpose of A

—ixt PDL oH LT L Sz 5



theory determinant

det( A4 ; square)
r=sum P:permécol.size(A)),

sgnF)

# prod J:seg{col_size(4)». A[PII], I

theorem determinant_of_transpose

all A:square.  det(Ad) = det{trans(4))
proof

let @:square be arbitrary

n:=col_size(a)

then n = col_size(trans(a))

det (a)

= sum P:permdn).

sgn(P) = prod [';: seg{n). a[P[I], 1]

by definition

= sum P: perm{n’.

sgnlinv(P))

*prod [:seg{n). alinv(P)[7], 7]
= sum P:permd{ud.

sgn(P) * prod [ : seg{n).trans(a) (P[], 1]

since
let #:perm¢n) be arbitrary
prod I : segdnd. alinv(p)I], 1]
= prod [:seg{nd.
alinv () [pLI1], pCI]]
= prod [:seg{n). trans(a) [p[I], []
since
let i:seg(n) be arbitrary
alinv(p) [p(i1], pLiT1
= ali, pi]]
= trans(a)[p(7], {11
end_since
sgn{inv(p)) = sgn(p)
end_since

= det{trans{a)) by definition
end_proof

end.theorem
end_theory
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2 determinant

det{A : square)
1= sum P :perm{col_size (4D}
sgn(P)
*prod I:seg{col_size(Ad)). A[P[I], 1]

EI determinant_of.transpose
TATOESTF Az LT
det(d) = det{trans(4))

LA
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1= col_size(a)
Tk
n = col_size(trans(a))
det(a)
= sum P:permdnd.
sgn(P) # prod [:segin). a[P[[], 1]
EELD
= sum P:perm{an).



sgn{inv(P))
*prod [:seg{n). alinv(P)LI], I]
= sum P;perm{n}.
sgn(P) = prod [ : seg{u}-trans(a) (P[I1.7]
bag -y Y4
BRI perm{n) p EEET D
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cap_sgymbol izar end,
cap_util auto loaded,

Check
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o o cap.rule_maker auto loadsd,
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q. theorem TRANS_TRANS: ty.eap.6
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. proof t..1
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y all Aimatrix(mlinl) . trans({trana(4)}) = A .5
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:| lecal lst Ximatriximl,nl) be arbitrary

y col_siza{trans{trans (X))} = row_size{trans{! ho.e2p.1
“prova.il 1..58
] Prove-y = col_siza (X} tbuf. msp. 1
- = ml i ap. 1
k't row_size {trana(trens{X}}) = col_=izaltrans{] .esp. 1
1 prove_HoAP-LA(string) [55,19] x=1% pdldtestlrtemtotertr. .4 ——P20%—— l.asp.1

] Resd: »syaduser>CAP_LAdpdl>testldtaxtitrte,. 4 o 83p. 1
ijHACS{a .. 17
- : Hla. naw, 2
=] 5et Font(font_13): font_13 4 win.sap.l -

Bl PSl dvars.ofwpFy

[CAP-LA SYSTEM 1.@

theorem trans_trans:
all'minipos . (&l Atmatrix(m.n} . trans(trans(A)) = A)

proof

lat mlinlipos be arbitrary .
all Aimatriximlinl) . trans{trans(A}) = A

since

lot Ximatriximl.nl} bhe arbitrary
col_siza(trans{trans(X})) = row_size (trans (X))
= col_aiza {X)
& ml
row_size (tranaltrana (X))} = eol_size{trans (X))
= roW-siza (X)
= nl
hence col_size(trans(trans(X))) = gql;
row_size (trans (trana¢X))) = ni;
all itsegdmld, jtaeginly . transdtrans (X ICQ. ] = X0i. 7
sinca
lat iispadmly, jtsea<nl> ba arbitrary
trans(trans OOV, j] = trana (L]

= ¥[i,j]
hance

and_since;

hance trans(trans(X}) = X:
end_sincs:

end_zroot

end-theoram

trans{trans COICE.j3 = X0i.40;

EAF-LAl:trins}EEQ-EEJ I=1x pdlrtsstlrtextitrir, .4 ——285-—- %

Remd: >susiuserdCAP_LAdpdlrtesatlstentrtrtr,.d

B2
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aP=LA& SYSTEM 1.9

L
row_sizattrans (X)) = col_3ize (K}
L
(all itssgdtrana{X)®, jisagitrans (X))
axistence
provead
Uniquensass
pravad
esnd_function

. trana{Xi0i. 7 = K£j.iD0

thagremn trans_tranal
all smunipos . [all Aimatrixtm.n) . tranaitranataAl) = Ad
oroaf
lat mlinlipos Ba arbitrary

Husuapasuis Error Mocssage Liat for trtr #RERSga#dEH

3
Suyntax Error IFEF

pos ) as 1 =¢ x & x ={ m end_sert function tr!
ana { X 1 matrix } ¢ matrix attain col_size { trana (X } ) = row_size { X )} L row_size (!
brans (X1 ) = col_size (X ) & ( all i : seg < trans (X ) >, j ¢ seg < trans (X } >l
Cktrans (XY L is j1=XUD j i1} existence proved unigueness proved and_function
t1xx hars ¥z
thearemn trana_trans : all m v n ¢ poa . (ell A ¢ matrix {m .0 ¥ .
Y = A) proof let ml « nl ! pos be arbitrary all A i oatr

theary Example @ sort seg { m i pas > {x

tranas { trems A )1
ix {ml +nl ) . trans ( trans !

LAY = A since 1et X ¢ matrix {ml . nl } be arbitrary

gal_sjiz= { trans ( trans ( X ) !

¥} = row_siz= { trans (X ) ) = col

_gize { X ) = ml rova

ol size { trans ¢ X ) ) = row.size { X} = nl hence

aize ¢ trona { trana { X 3} )} ) =!

CAP-LA{:tring}E3§111] arror_trtr

col_size { trens { trans (X ) 3 2 !
——Top— ¥ .

B3 #x=7-03F

CAP-LA SYSTEM 1.8

FHE trans—_trans
TATH EORN m. b THLT
F4T@ m on /77 A KHLT
trans frrans (A ) = A
=4
g EoNN ml, nl £ BEFS
T=Tm ml nil AR A kHLT
trans (trans (AY) = A
1L Gl
Fw: oml onl & X & EETS
col_size(erans {rrans {X}))
= col_size (X)
= mi
row_size {(trans (trans )
row_size 00
= nl
Wil col_size (trans (trans CN))
row_size (trans (tranz ()33 = nl
Foarm | o seg<ml> § seg<nl> KHMLT
trans (erans (0 ) [i. §1 = X [ie i]
R a
E®i: | seg<mi> | seg<nl> £ BIVS
trans (trans O0) [i, J1 = trans QO (i 1]
- :":“- j]
=T trans (trans <303 (1. 1]
wdlc trans (trans Q0) = X

= row_slze (trans (X}

= gol_size (trans Q0D

-mL

= X1, 1
2 E D

CAP-LA(atringi 12,287 88nl_trkr --2/h— &

B4 TWoAEERR
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CAD_FULSWindow

theory Examole: rule (trans,function,

=ert acgdimipoal

1 =¢u rulaf{ssg,predicata,

L

¥ Eim rule {sag.predicate.
end_sart

function trans( rYlefseg.predicata,
attain .
col_ajze(tr| rule{seg.predicate.

L

row-sizaitry rule{seg.pradicats.
L
{all itsaac
existance
provad
uriigueness

rulo{seg.pradicate.

trans(Aimatrin(B.C,.I0,E,F1)) o [Gimatrin (Ho T [JoK,LYY W[ L icolsiza
"imply$® (seg(A:pos.Bipos) L('le3’' (1,Bipos).'les’' (Bipos.Aipas))),I[
L{'le$"{l.Aipos) . "lod" {AtpomBipos) ) Lang Bipoa, Atpeal 1)

'la$’ (L.Arpos) [2ag (B:pos.Aipas) 1)

*lo$' (Aipos.Bipoa) ,Lang(BiposArpas) 1}
‘inply!'{L{'lﬂ$'tluhrpa:}.'lii'tA:pus.B:pua}}.sung:pa:;A:pnal}.E

:ag(i:pn:.ﬂ:nuai-El{‘lps‘(l.E:pa:l.'Ias'EE!po:.A:pn:I}]I

proved oAl

end_tunctian rule{trans. function.

thaoram trans_t
all minipos .

trans(Aimatrix(8,C,[(D.E.FI}} fLEHET)

proof U IFIED
]uslfli?;;: rula (trana. function,
since trans(Aimatrix(BiCiIDIEFDI) EGimatrix(H) I, [JK.LT) [T, E (el _sizn

JCAP=LA(2string) [B9,20] E-1% pglkast lotextvertr o4 ==jgp—— X

Checking trans_trams: craated rules?

B5 fidnEgnns

<3, AEoEMzERFTaz LitounTi}, &
STEMHER L,

ST BHEDAFLg, HEsEERTIAE
WMETIsoThHE, JEITEoTiz, LMW
SLBINT3AUIIF 2 2 LT {2 H2HS
Bruw =7, MEEASTnL,
SVLHLABTOTREL, raFanMEAFs
TOPLGUELBRE LTSE o h s 28,
Vo PofEEanEe savdnid, MWD LS 4E

=Y o LRI, HfE, yTImzor3n
AT LOREHTEN EBS TH Y, EPEIS
LR AFLEERL, MEREDL2FLLED
AR S FART AR SR SO W

MEMARUEZEYS S, ATEEOTB LS L
Lf.;—fvﬁvf?,—xmaﬂ.luﬁm

i

e A F oAy

LHMES =T 4 ¥ OME, FIEEHO K
BE7 » 7, %ZETas HEOLZ 742800
A= a i bddmd, mitbigkesRE
L8 DItz o T3, S50 Ly oliiesim
LT EhvLELTI 3,

THT, s r e .= FOEHERICNEE S
NATRFOLDIL, WoOLEHTLEMLTE
Li. #ETRO B iteBreryi o r 98
~OAMELLTL{FHTL3, [4] & [5]
SEHIFHIIonTERO S EHEBTaR, 2
FelEfmizafotrs [1] izid 25 ERNIic A b 2 FEIE
RImBESE L FiRD & 2 7 A 35500 2T 3, &
#|itLy LAVCEEELT, (6] tEUEBRO
oOEERTGHE) MEREAT -2 L2k
Ao Lrowv, shis@SETfiEHEL L,
BYECMROEROF CERBICA - B £ PO
B L DT, EMEITEAKS®VRLRT
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