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Po(\ar\m\a\ of total o‘\&l&(u A Tix QV\% ‘{W\&t el g(/F) o Lt Covg i, n be choen

iwde{;zwo{emﬂa and wﬁ.\{»ymla ot rondom frm S Then PFEO\U“_V\“\:@\Q(x\“..,yJiD] B C}\/\S\‘
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Now, &SSMW\M& QKUL...)YQ*\O , thew %u\\: QU‘,V},_.,\(\J 15 A Non-3eco OKQ&(M k SW\S\Q vaichle \>0(&hm‘wm.

Co, b\a the base case %(rt\):D wath Probq\oﬂﬁvd ot mest k/\g\
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dafotminant 1< efl noneco in  this —F{o_Lé\ (T{ m"yg?mlhé Ttoig Mwsue)‘ Thon , we <an :]mst
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On the otler hawd | T{- Heove W6 a Per{mf vv\f/v‘%dniv\d@ , tlew tle C/SY\'&S‘EOV\OUV\X teom ¢ v\m~g/oro_

Cmee o two terms have tle Same geof e«{ vaviakles , and +hows ot Wgw/t bo concelad umi‘/

ownd o det(AYEo. 4

Prcton u\\u{\/ vV, Vi Vg v, U, Uy
w, O —o v, Wy X\‘ o o S T o o

Uy 0—o0 v, Wy | Ky Yoa ¥y Ua| 23 2 \Q

Us [ O ¥y, © Mg 0 61 ©

LA?’ Ny
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~ f— ~ L
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and ts ruecte  Can ba “VTMM” n OLY) e oy e Lharmanc Mor s o~ Wosdbury  focmula.

Q. thie Qives ws an o) o»\imt\nm
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fima . \o6 LAg\mS o divde and Congeac methed  1n oxwln‘mg tha QL\Q(MAn<Mmr7gm\—\,\Jeang ~fovmula.

Seo the thases of  Piste Soamkowskl and Nick Hawey for vacous applicstions of  thic alpebraic

O\PP(O mLL\,
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Thim The detarmmmant oi» ah nwxn malYX can be (/WTJ\,\;{\QJK RN O(Log& e \/Lg]né OU\M)> 'fyocasgo\rs.

U%"w\g*\m‘s tloorem, thove T an @-ﬁ—:dwt Pa{muz\ q\jw\\ﬂnm Lo determme whether & has o
P@r{anf vaﬂﬁcotﬁv\g o vl . g\,\;f?v;& tlere 18 a w\\%mx Fer—{uf mam’\hg ) tlen wa can
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O\E tourse ,  thee are &kas with (quzd\aua) Moy Por\cu,t mo\Tc%‘m&&
The %TH}WW\& M ofﬂeg‘wghﬁg Pa(al[d QJKMHVM s fo coovddata +le FruC@SSWS +v  Cearch

{‘D( +le game mqﬁk‘mg.

The T7eolation [lemma Pyovidu a erFv\\s?mg and JUQJQV\’[ Wa\a +o cesolve <+l FroL)[@VV\‘

LQW\MA (TSOlAﬁOn l.QmM> @ﬂ\/am o Sl Sasfa/m o~ a gmumo{ th oﬁ 3 z[gmm‘fg)

T{ we D\Q%W\SV\ zoeclh element o0 L\/LTSLK ﬁno(aFwd\mﬂa and uh?fﬂmla AT randem ‘{(UV\/\
[

g\,l,.‘)wmlj , then P([ﬂm oo w,‘%,w ST M:Kut cot 1 2 = .

(RQMa(k; Thit 15 ote Cowmteinbitive - SMWM Tle set g\ﬂsT@W\ hooe 27 cebs . Thew ome
oy vk tlat Hae(s aca lm/bml) N o-f ﬂjw‘vw Wu\jm (e +le max M)fm < 1ml)‘>

Proef: Lot F be the cet sy o

Let U be aw m\;lﬁma doment ™ tle &rm/mﬁ{ cot -

Lot Fr be the set of cubses which oo okt wte v -

Lot (Fv be tle gt %[l subtets  whicl, owtaw U

Congder b(\j A W(FB - W w(F—v>
Fltpg FTV

Note tlat C% Ny T V\R&a‘“VLJ then v \Nm/Y bk\wg o a winimum wdglﬂt et

Hore preciedy , 7f W) > oy than v won't baling bo o mn weight et
On the otler hond ‘\7[ wle) € &y, then .Q\/a(\a ninTmim \,va“glnt et musT comtan v

We sy an tlement v TS amblonong rJy wl)=o,

Noto £t %y 6 mdaptent of wl) and W) T chosen wuiformly from Lo, 2wl

The Pmbab\u% tak v TS arbipaons 3 et ottt \/MA‘

Thetefore . by e wrion bound , fome elowment T Ambiguone T ot et L/L

?\\MHA/ observe tlat E{ Two cets A and B have e minimum wa‘ngwt, tlen
mﬂ clement ™ A-R and B-A L nast be arbiguows

-“/\Gfﬂ:emg , +] e Fro&)ab\\f\‘f\a TLE»J( there are Two et vath WM by \/\/Q:L&L\/-t VS af most V) -

Tor the La?f)mﬁk@ ot v\g p«o\olam, wa a\sgig‘f\ o Yondom Wa‘\gh‘c ‘frm i, )1W\—6
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’ﬁo\r eocly QAXK" %\6 tle Tsolation lewma, +lece 75 a mui%m Mminimbm l,\/a“(f%t P@r‘f&d‘
V\/\a{“ol/ﬂ\ng wit Fro})m}oﬂif\a VZ,

Q@[ V\W// O ¢ &aq/ X\S +o 0405\‘5“ a Paraul/{ ABWTtL\\M N{WJ "@N\A 't_Z\L MMTF& VV\«“’\:‘VV\WW\ \,\/u,\.jlvf VVLDVtCLU

Tor each azk&z T, we ausg‘\gv\ the value o WC‘W tle varable X .
Lot tlao Wz?&\/& erﬁ tla L/w\?%wz, W R M m waT\SM Po/r{uf W\pﬁm‘n‘mg bo W,
Thew, ov\\\a one vv\a%d,ﬁvg will  hove wd&\ﬁt )W 5 other w\}vﬁm\g; Wil have WL‘.S\V‘E

/
W bt |
D) wlhich € 2 Times  an 2van number.

LAVI-AYN A bes T'{ k<\/\/
OOLDL V\.uw\\cw T{» k:\/\/

Thecefore d»etbﬂ/)k - I TW[ o

We can £od Fis kD pacallel , oftec Competing det (A In parallel

To construct  tle mmwh&/ we do tla {oumﬁv\g {w 2ot adpe e=>Lu,v) .

Constnct By which ¢ dotinedh from Gy by deleting vertax  w and vertex v

Note tlat tlo \w?gm D‘f A inimiem waigkt w\@tcrﬁ??]f °Wﬁ Gop + He WQTSLt o—f an Zdj}@ v

= the waight o o mininim M;Sm e ‘W\QE mﬂamné the U{SL “uv .

Lot M be tle MW:W i miar - wel gt mam;wg ~ Gy

Then uv e Y i and mka Lf the wigm a'f A minimim wa\gkt Pufad mmmg Mmoo
s Q%Ml +o W - Wy,

Thecefore, to obtom o mect aﬂgmltb\m) we Can  Construct (g ™ \smnu omd  then

odd o 9_:1\&9_ wv ™ the W\mﬁ‘nw\ﬁ T—][f O’{Q/‘h(AM\AB: lw

S(O ‘tu w]/m(v_ Pro(zSS can be  Yun ™ PC‘\(O\HLk \\LﬁKC:aw-tL\a )/.

Tn gu\o,{c\\, otlar o\\&e\mro\\‘g g\&bﬂt%m& ton 0lse bao moade PG\HAUU.

Refoyen ces : Motecial Sn thic lectwe s Afrom chapter 7] of \\Rmdmigzo{ A\Sod{lms” %Z\ Metwan: & Pqé;hmn.

Open %M_(,J{«\W\: Gven a SYQPL\ whire  zach ld\;&& 6 Colved  Yed ov blu, we wouwd Gke to determing 4

tloce ¢ q qu[uf ma%clninsg with QXMHB K ok gu)\gu. IT Y on axedse o ghow tlat  tlecsw

EYS Q ‘(fhhds\m\\bw\ \)B\\AV\M“O\\ e zﬂ&bﬁt%m ‘ﬁh’ “thig P(O\V\ZW\ u{,m% “the k\g@\«a(h\i O\PQ((’“LL\ h) \ﬂmt
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