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1 Imtroductiom   

Let us consider the set of n x n symmetric  

matricesS（n）．ForX∈S（n），Wedenoteby  

X＞（と）OthatXispositive（semi－）de丘nite・   

Semidefinite programming problem is an 

Optimizationproblemwhichminimizes alin－  

earfunct．ion overanintersect，ion of the cone  

（X∈S（n）lXと0）andaムa伍nespace  
（ズ∈β（m）ltr（4ズ）＝あi，壱＝1，…，m）  

whereAi∈S（n）・Thestandardbrmsemideト  
initeprograrhmlngprOblemcanbewrittenas  
払1lows．  

ing（e・g・【3）4］）・Inthistalk，anamne 

． 

addressed．   

Theafnnescalingalgorithmforlinearpro－  

grammingisproposedby Dikin［2］，and we11  

knownforitssimplicityandefhciency．Infact，  

theafRnescalingalgorithmisthefirstinterior  

POintalgorithmwhichturnedouttobeprac－  

tica11yase凪cientasthesimplexmethod．   

Belowweintroduce an a瓜ne■SCalingalgo－  
rithmforsemidefiniteprogrammlngandsllOW  

SOmePreliminaryproposition＄Withoutproof．  

Inthetalk，amOreinvoIvedargumentonthe  

property of the sequence generated b;y the 

a伍nescalingalgorithmwi11beshown・  

〈 

minimize tr（CX）  

Subjectto tr（AiX）＝bi，i＝1，‥・，m，  

£と0，  

（1）  

WhefeC∈S（n）．   

The semide丘nite programmlng Can be  
Viewedasanextensionoflinearprogrammlng  

whichminimizes alinearfunct．ion over anin－  

tersectionoftheconeofthepositiveorthant  

andanafhnespace．Infact，theabovestate－  

ment sounds more naturalifwe remind that  

the both cones are convex，Closed，pOinted，  

andselfldual．   

ThesemidefiniteprogrammlnglSnOWCOn－  

Sideredtobe animportantclassofoptimiza－  

tionproblemsnotonlybecausethisisarea－  

SOnableextensionoflinearprogrammlng，but  

also this problem arises in a wide variety 

Offields such as controltheory or discrete  

OPtimization［1】・  

Itis recently thatinterior point approach  

WaS turned out to be theoretically and  

PraCtically’e抗cient to semidefinite program－  

2 The afBne scaling algo－  

r五thm   

Inlinearprogrammlng，Wehaveseveralways  

to characterize the q伊ne scaling direction．  

Below we享ntroduce the a伍ne scaling direc－  

tionfbrasemidefiniteprogrammlngprOblem  

byuslngdualestimate，Whichplaysthesame  

roleastheshadowprlCedoesforthesimplex  

method．   

Givenaninterior（i・e・，POSitivedefinite）fea－  

SiblesolutionX，Wedefinethedualestimate  

S（X）asthesolutionofthefbllowingoptimiza－  

tionproblem：  

〈  

mlnlmlZe L［Xl／2sxl／2  
Subjectto S＝C－∑iyiAi，  

wherellXll2会∑i，jXろiscal1edF＋obenius  
norm．Thesolution canbeexplicitlywritten  
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aS  

5＝C－∑銑A‘，少＝G‾1p，  
l  

where Gij 全 tr（AiXAjX）and pj 全  
tr（AjXCX）・Inconsiderationofthesymme－  
try，thea氏nescalingdirection△Xshouldbe  

definedby   

△ズ全ズg（ズ）ズ＝ズ（C－∑凍4）ズ．  
1  

PropositionlWehave  

tr（C△ズ）＝llズ1／2gズ1／21】2，  

乞．eリ兢eq折れeざCαg去れタdかec如れ壱ざαdece†l亡d乞一  

†℃Cf壱0γ1．  

Wedefinetheiterationbyuslng△X・  

ズんgたズた  
ズ頼1＝ズた－α   

、ThefbllowlngPrOpOSitionensuresthattheit－  

erationiswell－definedforal1k，ifα＜1．  

Proposition2〝 
）0・  

IfAi，i＝1，．‥，mandCarediagonalma－  

trices，then puttingthe diagonalelementof  

AitO ai∈Rn and C to c∈Rn，Wehave a  

standardfbrmlinearprogrammlngprOblem‥  

mlnlmlZe CtX  
subjectto a；x＝bi，i＝1，・・・，m，  

ご＞0．  
〈  

（2）  

Proposition3X＊全diag（x・）isanoptimal  
ざOJ㍊如乃扉兢eoγ豆夕豆mαggem豆d所れ宜ねpγ0タmm－  

m3れタprOらJem．  

Proposition4Let△x be the aPine scaling  
dかec如町如（2）αfαれ豆㍑ferわγ摩αざ乞鋸eβOJ弘一  

f加ご＞0．rんeれdiag（ご）哀β摩αざ豆鋸eルγ（1），  

αれd兢eq解れeざCαJ哀れタd宜γeC如mαfdiag（ズ）ね  

diag（△£）・  

Corollary5〝切〝αJgA‘，Cαれdズ0「壱れ壱一  

日αJpo壱叫αγed宜叩0れαいんe乃兢eq折れe5CαJ哀れタ  

αわor五紙mノbγざem豆d頭れ豆fepγ0タγαmm哀れタCOγレ  

γ叩eざわαれOpf云mαJざOJ㍊如和げα≦2／3・  
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