Dej;h-'hgh & (Ven A& Squase mate: e A el mrj

s E.E-dpn.ﬁ'{_ur mma Te:x C =& }R“h sdf‘-u‘jr‘f:

C...j s Giy™ f"lJ ; tihaic H;J it e delmanl
r.:r; Hie aateix  obliined Lﬁ re moving W

ﬂ-ﬂﬁl, L‘n’ﬂhn j ;rnh

Lxasple I“‘J A [!HE, ‘:@ |

bhen €« ()" o]



Tln:urem l [ J-‘*rll.f.'f c}cp;u;:m.]
det (ﬂ) e Z Arj 6-_}' iﬂf asy row 1

= 7. (1) JJ[“ s (-:J'ékf[
7(-28)+ 5 13 + . 12
- 199 +¢5 + 132 = &



I"lé’aﬂ! g [ C vamer ,S 'fu],-_j

| ke B

. i

A det(})
j A Sﬂuurf. in f‘.—_a,_.,.- et Bel
i § unimodelar IJ ﬁ{af‘(B)" ) or Jef'(G)= o
ov d.:'f'(ﬁ) =+ .




Theﬂfdm 3_. et (5 € Zﬂ‘km be unimodolar

wnd vertlle (ie. det(BY=-1 or t@®)=+1).
Then ( R € 2"

(2) B' oy unﬂwa(u/nr

Y R4 7" | Vd eZ
f"—“j () Obsevve  that by Theorea ! (Lapee
pnsn) A€ 2" At (B e Z.

Thus 'ﬂt Eﬂa&cf‘ar ﬂl--.f'f':lr ﬂ{ 3 In.f'fl;‘:f
C € 7 HH_ Ba Theovem 2 ((Cramer's role L

-1 ] X My
= g €7 € 27T saee it (8)

s = or 1.




(1) det (B") --—[Atr(e)]": U oor 41
Sihce B i J Db d ﬂhuJﬂ ’l..r‘".
(3) Dimce B s l'h'h'afr' ; B"ﬂ” '8

in'f‘;a.:f acl Lrt”.



Tlfmi"‘ b Consider  Hhe pu/;, bedrn i  SEF
P {x€R" : Axeb ad x>0
wheve A € Zh” wd el
I{ every M X sob maty: g DJ A Jig
unimodilavr ,  Lhen all  vertices ?f &
are .uhf..l.

ﬁi’_"’v’—: Mﬂfhﬂ § bf P Are ih‘ }ur-c j;nj:lfc
soluti om 3 vhich ~ ase Compo fed LP ;ﬂ%?_
‘Kw, =0  pud ‘ﬂjs = B—l];j wheve B is a by

nJ o Since B ic a bass, B s

an /M X /M wcri‘:!.h IuLmL"‘rrk ﬂf /qﬂ




they L hopothec:s DB is wverfille and
b 3}’ =i fn
W H ,pt;ly ,AF' ¢ Bb ﬂf ore in 3 y ?('ﬁ = B 13 é Z .



QC’J:H: ok /qh lht‘.Jtr matrix /4 € Z o
XS 17.1"1” n. e nd;| TU ) ] ever Submalrrx
g _ommoddar  ( ] every S

DJ A £ Uﬂ;ﬂhpdll’-l.lr' (!H ﬂdﬂ E,'Afm , nol
J'.:ﬂ‘ f’zn‘:. e X ™ ah:r) _

th P‘fﬁru"—f ! H’f f-'!Mn .(_f'r.'{‘eJ q.j

A are UHh'lnﬂJi!# e /4,1 £ {"'J, o, +fj,

’



‘_l:_lw?wm 5 Let Ae Z77" be « TU mafm

S

Th! jﬂ”ﬂ“;? n’:rn{:'uu.r g:féf Auothe r _7_:('/&#'1#

(l) ﬂ“u’h”g"na A VYew Or 4 Ea,urhn b‘? -1,
(f:) P: quf]'n; “r_ Yows oF (_‘a’m&n $

(ﬁ) h’mhirn;:u(, Hc ﬂahf-'x
(J’ AAJ:‘#J A Yew or .Cnr}ﬂﬂul' H.nf‘ (£ ere

E'n,r}
cvesy Uhere C:e:c.:p'f' at= matl oke 9

or -1 .

H
(e) A;:Hiag A VoW ovr g’umn ﬂj /‘9



Pﬂ; é‘r.:ns-'t{cr ﬂ“ fu}sha"_{.*ﬁu h af /j(
Aj‘h:f’ E;If. gfeflt'ah ({d]ia);.” (EJ ) ) H
1 S L:H'er UHﬂhnnéra{ ; o the Sanc ﬂpcﬁ.ﬁnh

as #pﬂ:d te M. In Hat Cale , lef
s ob sevve iﬂdw |‘f- Aﬂﬂ#h’ GL','(M )

(a) det(h) s molbipked by -
() ”"’5‘ the Sty aﬁf d (M) is scled
() det(H7) < det(h)

(1) det([M lo]) = o

det (I N [e])> AJ([ no|
=<l or 1. dﬂf[fdé&nf_ﬁt n-?




dﬂ{'(Ih "fi])= -1 or + 1
bﬂ H'" Llr]lif Exrm.{.*m‘

(‘:5 GL:.I.([ M ,M'!; ])""ﬂ ) where M € Zkh(kﬂ)



[.;:-ru”u_y ) et A e VAR be a TU

ﬂuf‘r-‘ X ,
{l] ﬁn? IULfln-i..h‘fr pﬁ A- rs T-U(

() A" s TU ,
D) [AIT] wd 5] e TV

(4) [ﬁ IA] and ),%:( ave U




Ihf_ﬂff L -_6__:- [L?H {fJEl"' %LE rilg LfJfﬂh
"3.-.- ;K’ é]r{" /4‘#.‘ < 5; l-rLi.'_'rf_ AEZ

wd b e 2" ““{A ic TU ,  Fhen
a” vc-ffcﬂ } f) ave ‘"h'g""

”nf ch' v MH IJAcL Var: a.Urr .
P }{%] e -7 [A l‘]-[—}‘]%f.
We haow Mt ZFI II] il TU, £

l.“ ih’ M X SUL Jll-l.h" rcef arc UM ﬂlmdu ,I.r"

Bb Theovem Y, all  vertice [ ] JPJ

ave ll!h: "tl #r’fﬂbldr 1

l"fEJnl So 4” w:f[ 94 P Are ihffguL




L Pﬂfhcujnr ;(;P e q-fn 2e
wer P with the Simm 5 lex et
we ll”‘bl shlain w.rf‘ e x o;f' }0
)chc Ak {l,hfn r-’uj“ah :



