Chovack istic Equakions ol MGTS

\_

_kie_q:' werw how {OSO‘UL QQU\DL{"\.OKM, we o UO'{“ kmw l/\ad ,k? solue ‘QQCMUU‘Q‘
Solutlov: Queroppraumate e rus of on MGTS with equadtious.

TM%AMFH@U; olet M= (5,21 61 2;,...2¢6x be on MGTS with d Coumts.
Thm the choractyistic ecium‘z'au Chan (x) Of M i wriabled XGNCOMP
(where Comp=[(ino),lout,0),..., lin, k) (o) [ lee Bl i<k 1) (S

(srertred fo- (xledd ..., x[eg]) where Gi-€=ley,. )
( (2)

A O 5 i
Cl’lofM (x) = Chor; G;( x[in,c 1, x[out], X[E, iJ)/\ /\ xlout,i ) - x(in,i] = 2;
o< <k

where 1<igk
(2) (W)

ChOfG‘ (ain,aow /aé) = éauf - air\ = AGI ‘ag =0
(MARKWG)/ kY 1, f Q=qout
N detom)= ) gelumw) = g_i' 7=

/ Lf q::?“‘
(KIKCH)/ 9€6:-Q (p,q)(e)Gl.E (9p)€Gi.E ” O, else
A
/\ ganl§1 = Girvinl1 A /\awffcl:e;.wtﬂ
g 8e J<d
& VM[J'J'?"W G.'.Vou.t[J]*w
UUEJﬂqphlﬁd'4M@,'P@ﬁfs

(1): Thas overapproxivated Hre runs in eacin Gl The Systoar uses Huree
- dineusioel  verionbled _one )por the_ in/ - C’Q,«/,'gww#lbv/ one. ﬁ:»
tire awt'-cazﬁfum'ﬁou/ c~d one,fty lhow th@u we, Uuse tihe ngaA ~

(2): Tiis evswres trout the volue ot e eqfwug of tre i-th Pre cu propin

is obtomed ? aaHg( e brf%u teonsihbe 2 to the vall ot +he eudd
e} the ¢-4- Ha f-ppecoue/l‘ap S,O\P\A.

(3): The choracteristic equation Jor Hve precov. Qroph. #Wf 3 woriably j‘n""‘“ frou O‘m.%
JWGM for tie ety comtts woluts, yout €N for e euitinf voluas, el gge/u@'t
Jor  how aﬂve»/ eoch edfe Shounld be aken.

(Ll)f he Wla\g. equwh‘ON

(5): W-&Mﬂﬁ equnﬁ‘w , Nofe fhhat we do pot ask for connectededl.
(6): This enswes Hat the torgets oe reathed. The Sopec orde/ allovy all volu if topet is w, cd S

" A . dO ntien
— Sex Z-rmm.ub flan e previows week for vare invfa ou (L) o (5)



F(.X MGETS M-"Go.zi,,_Zn GK.
It s wd to see tiod Choru(x) overopproxiuvatel ffadu‘g nd .

oZe,uMou For euwa ron e 7l7unSN {M), thee (s a Solution Zéso/{ChVM(X)) Where
forall i<k ool €EGLE, r uses e exackty z(e) tiuas
/'Pfﬁ Sketch: Set Z[e] to e nmbe/af thwe) e s akew A r, end

Zz[ini] reap 2zlout,i] to tre netpective wtmg ool e.u‘h;.( valuey of r 4o 6.

Since r 5 on WN-run, the edfe counts Fubfil K/}‘d«% , the Mo'kc;( equationt
pold, ond all 1‘0'801'8 Go.Vin, Go.vout, ..., Op.vout  are reached.

[
Corol(%: bc Sol(WM(x))=¢/ Hn (RunS,N(M) =¢.

ﬁﬂw . For

Vl:n:‘ii 3) ) Vout = (w,o)) Vin = (sz), \bLLf"(i’lO)

Chaf M(X) S l)\féﬂﬂﬂﬂ& : (MAemuG))r‘tngﬂ

— x[eq], x[ez1 <3 :Ths is becowse 2-xles] -xlep1=0 r&muf hold .
— Xlout,0][0] 5 at mast 40, acihieved ba vboda‘ao 4 3 Hues.

—~ x[in, 1] = x[out,1] also holds.
— x[owt, 1][0) =x[in, 23001, sine. tne Second Precov groph ecges all howe

Unfdhmodua, the ouw?proxu‘mbbv 13 Not complete .
olewma: Thoe ore MGTS M whee  Sol(Chormx)) #¢ - but Runs),, (M)=¢@

Rl 20 effects we. possible iv B, 50 sol (Ch(x)) # P
Put M o0 IN-tun, (<2,0) connot evesr be token
stvh‘a fron. (1,0), 50 MB (2,0) con be reached.

3 Runsyy (M) =g

Vn=(4,0) wut=(20,20)



“Tomer row, we will see Hrat for Spea‘a& MGTS, nowedl ’Plbfe& , fmiblt Chorm(x) coey Wpld
o Cﬁad'v‘& rUN-

o[e,umou ﬁr qufe& MGTS M, "F GOl(Cha“M(X)) =#¢ tnen %S/M(M)iﬁ.
{Cow‘& soon)

In ordes 4 pPrepoe for s rasult, ue jeed to tolk obout the hosaogonoud WISLOUQI-
e choractes cste equwhw, HChory (x).

Ps we discussed in Liver Tvieer Yystons, the bougguars systess it Obtaived by replociy all
ol coustonts by 0.

For the sake 4 Completoneds :

ﬁCthM(X) - /\ HChWG:(X[‘:nI‘.]/X[OU*,(:],X[E/ iJ)/\ /\ X[Oﬁd',l:] "X[fh,l.] =O
o<t <k

1<cgk
where

HChOfGi (ain,aou& /ae) = aoub o 3;.»\ = AG: 'ag =0

“The homo(gwous .sdstw\ tlls us the cyeled we oo repeot witvouk oreaking @ oo .
The e,ﬁectr a!- e bru'a&e, tronaitions o t:guo&d
The W—Kﬂdmﬁe equai't'ou AJO loug,ef ﬁm O Stv*/wd poilvt ; I{-o..g ask f’o' cadu,

Intwitlov: TF dou add S 40 Q oty tine value Jor That poivt hemaiv) Stable . Coucrefe.
ﬂa_i{ﬁl&:
Co Ga ﬁr x[c'n,O] = x[out, 1] =0

sxles]=2, x[es1=1 s a horcgooous
Soludion (0 effect, we con M{’fﬂf)

— X[€1]=1 \S ot the out foset A Gd
Mot Stable .

— xley1=2,xlesl=1, xle,1=5
via=(2,0) Vout =(3,w) Vin =(3,w) Vout. = (0,0 _2 a howgwus Solurtion . m’(cl“ at the
ewit of 6o is (2.6) +(-2,0)=(0,6) #(0,0)

but (0,6)<Lspec (w,9) bolds, end tiis
Offect s concolled out by 3 efs, Qki-h‘ag

with (0,0). Witrout x[e,]=3, i is not & hom. sol.




RS we saw witn. Liveor Iﬁe&vsm,weoonaddhom&wm Solubion s 1o get anotMe hou. sol.
ond we Con 0dd Aau to soustiovs, to gef otner~ solufiou.

oo det h,g € sol(HOTu(x)) ond 5 ¢sol(Chru(x))
“Then h-rcj eSol(HChoru (x)) ond S+h esol(Chary(x)).

e dupeort

Fn impf‘bf\f obJect we will use is e support o} He equaﬁ'w sasfw.

(We write 0~ € sup(HChary (x)), Lf thwe i o soltiou sesol (HChar,, (x)) witia s[e]+ 0.
(He/ﬁ T S O compovwf Nowme e.‘j- (lh,o),[owf‘,0)/...,[13\.k},(oul~,t}, armedge.)

We shorteu SuP(HCth(x)) to suP(M).

We call seHChonlk) a full-support soutioy, f sled#0 for all o€ sup(M)

A vee importort Property (wihida we will use towera) @5 the foua.utam

Jewma: There is alwaﬁ; a full support solutiou h € Sol(HCher,, (X))

M-’ For eath e suio/M), let he €ACHon (k) betre hou. solutioy with- helo] #O.
Sine he 20 st nold, hololzA1.
et h=_0 he. Since hou. Soudiow e closed udy” cokitioy, he sol (HChon, (x).
et o'esu;(M). Then hlrl > helo] 24 .

.5(%/&1 In the rev. exau.}aée,, (04,0), e4,e2, 3,2, € "“P(M)-

&ﬂv‘g xlo, 1) = b, x(es]=2, x[ez1=2. , x[es)=4 ,xle,J=3 ord allelse O gies o full-support solution,
(Sumd all valid
exauples)




