
iaeyig ,miiteq zecy lrn zerixi lr zecewp zxitq
zeilpeivx zecewpe onlew ilxbhpi`

rwx

xwgnd zxhn .zepexg`d mipya zexidna gztzn ziaeyigd mixtqnd zxez ly megzd
zxeza zeivwpet ly aeyigle zeira ly oexztl miliri minzixebl` gztl `id df megza

.mixtqnd

oxewn da zeax zeirae ditxbehtixwd megzl wecd xyw dxeyw ziaeyigd mixtqnd zxez
lrn zerixi lr zecewp zxitq ly dirad `id megza zeaeygd zeirad zg` .df megza

.miiteq zecy

: xn cr x1 mipzyna zil`inepilet ze`eeyn zkxrn dpezp :dirad

fi(x1, . . . , xn) = 0, i = 1, . . . ,m

d`eeynd zepexzt xtqn z` `evnl `id dirad .L oezp iteq dcya ze`eeynd incwn xy`k
.ze`eeynd lk z` zeniiwnd L ikxr ly zein -d xtqn z` xnelk L dcya

il`inepilet `edy onf jxe` miixyt`d zepexztd lk lr xarn ly iai`pd mzixebl`d
.oihelgl iyrn epi` llk jxcae dcyd lceba

.miitxbehtixw minzixebl` xtqna dax zeaiyg zepexztd xtqn ly dxidn d`ivnl
dptvd ,dnbecl) dptvdl ze`eeynd ly zepexztd sqe` z` lvpl miqpn el` minzixebl`
zhiyy reci .("ditxbehtixwa zeihnzix` zehiy" qxewa cnlpk miihtil` minewr zxfra
igxkd crv okle miphw miipey`xa wx wlgzn zecewpd xtqn m` dylg didz dptvdd

.lecb ipey`x mxeb llek df xtqny `eciee zecewpd zxitq `ed dl` minzixebl`a

.zecewpd zxitq zira oexztl miliri minzixebl` xtqn mireci zenieqn ze`eeyn xear
zehiy" qxewa cnlpd 1985 zpyn Schoof ly mzixebl`d miiw miihtil` minewr xear
Kedlaya ly mzixebl`d miiw miillk xzei minewr xear ."ditxbehtixwa zeihnzix`

.Lauder ly minzixebl`d miniiw odylk zerixi xeare 2001 zpyn

zencwzn zeihnzn zehiy ly ozqipk z` mixyan Lauder -eKedlaya ly minzixebl`d
xyb od xwgn zeirak .zecewp zxitq ly zeira oexztl zic`-p -d dibelenedewd megzn
.ihxe`zd xwgnd zifga meik ievnd xwgnl dptvdd ghya miyeny zelra zeira oia oiievn

ze`eeynl miilpeivx mincwn mr zepexzt z`ivn `id mixtqnd zxeza zxg` ziq`lw dira
zepexztd ipyy driawd mvra `ed dnxt ly oexg`d htynd dnbecl .zeil`inepilet

.n > 2 xy`k (0, 1), (1, 0) md xn + yn = 1 d`eeynl miilpeivxa micigid

ly milxbhpi`d aeyig ly diral wecd xyw zecewp zxitql zeic`-p -d zehiyl
xtqna xzeia milirenk elbzd ,mipenyd zepya excbedy ,dl` milxbhpi` .Coleman
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lr miriavn oexg`d xeyraM. Kim ly eixwgn ,hxta .mixtqnd zxeza zeihxe`z zeira
.zeil`inepilet ze`eeynl miilpeivx zepexzt z`ivnl dl` milxbhpi`a ynzydl zexyt`

.dl` milxbhpi` aygl lkei xy` mzixebl` `vnpa did `l ,daxd mzeaiyg zexnl

.2005 zpyn oeixeb-oa zhiqxaipe`a wipheb l`bi ly jnqend zcear dzid jxcd zvixt
minewr lr zecewp zxitql Kedlaya ly mzixebl`a lw iepiyy wipheb d`xd ezceara

.minewr mze` lr Coleman ilxbhpi` ly aeyigl mzixebl` ozep miihtil`xtid

xwgn zeira

Kedlaya ly mzixebl`d - mipeepn `l minewrl wipheb ly mzixebl`d zllkd .`
lk hrnk .mipeepn `l mipeknd minewr lr zecewp zxitql mzixebl`l 2006 zpya llked
ipyd ewlg .llkend mzixebl`d zepkz `ed xwgnd ly oey`xd ewlg .oeepn `l `ed mewr
.mipeepn `l minewrl Coleman ilxbhpi` aeyigl wipheb ly mzixebl`d ly dllkd `ed

zxitq megza dpexg`d dlind - Coleman ilxbhpi` aeyigl divnxetc zehiy .a
lk lr zecewp oexwira xetql milbeqnd Lauder ly divnxetcd inzixebl` md zecewpd
ly zepzydd zxiwge miheyt mixhnxtl d`eeynd ixhnxt iepiy ici lr zixabl` drixi
`ed ipyd wlgd .dl` minzixebl` zepkz `ed xwgnd ly oey`xd ewlg .zepexztd xtqn

.Coleman ilxbhpi` ly maeyigl divnxetc zehiy ly meyii

ilxbhpi` ly zellkd el` - mixfeg Coleman ilxbhpi` ly aeyigl zehiy .b
z`ivnl Kim ly zehiyd ly miyeniya mda ynzydl yiy el` mde Coleman
xwgnd .wipheb ly dhiyd ly dllkd `id maeyigl dhiyd .ze`eeynl miilpeivx zepexzt

.dze` zpkzie ef dllkd x`zi

md miic`-p minzixbelilet .miic`-p minzixbelilet ly mixidn miaeyigl zehiy .c
megz zifga zexryd ly xwga zeaiyg mdl yiy Coleman ilxbhpi` ly cgein dxwn
yi la` de Jeu mr seziya ici lr gzet maeyigl mzixebl` .zihnzix`d dixhne`bd
aeyig ly zel`y axri xwgnd ,hxta .xewgl ie`xy miixyt` mixetiy ly dkex` dxey

.Pade iaexw enk ,miic`-p -d mixtqnd lrn ixnep

Sage zpkez

zxez inegza xwgnl xzeia zipkcrd `id ef dpkez .Sage zpkez zervn`a rvazi xwgnd
wynn mr cgi dl encwy zepkezd z` dkeza zalyne zixabl`d dixhne`bde mixtqnd
ghya xwgna jiyndl mipipernl .Python ztya zepkze cgeina gepe itxb ynzyn

.xzeia uegp ef dpkeza rci ziaeyigd dwihnznd

zelcben zebln

zeblind zlcbd xyt`i xacd .rcnl zine`ld oxwd ly wprn ici lr jnzp df xwgn
.hwiiexta mixwegl


