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1%"#H%1' "#*0+(+#* µ1(λ) + supi∈Λ µ1(Λ/{i}) < 1I ;)+4
+4 +*0+"2(%0 K' ()% 024) 0#((%0 $+*% 2*0 "2* K% 4%%* (# 01#D

12D+0$' #*"% ()% ()%#1%(+"2$ $+F+( |Λ| = 16 +4 1%2")%0I 7+*"%
µ = 1/

√
d ()% 2H%128% 1%"#H%1' "#*0+(+#* µ2(Λ) < 1A +*:
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")2**%$4 B% 8%( "$#4%1 (# ()% 2H%128% "24% K#-*0A B)+") +4

2"(-2$$' 2((2+*%0 #*"% N = 128I

D3 ,*),%)/ .%&$%-)(+: .*,%/)
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+%I

Ψopt = arg min
Ψ

µ2(Φ,Ψ).
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rank(Ψ).
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Ψ = U
d×d

· Σ
d×q

· V !

p×K
5a6

B)%1% K#() U, V )2H% #1()#*#1F2$ "#$-F*4I S-$(+D$'+*8 ()%

4+8*2$4 K'Ψ! +* ()% 2$8#1+()F 2F#-*(4 (# !14( F-$(+D$'+*8 K'
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H+%BD#+*(I R' F-$(+D$'+*8 B+() Σ!U! B% 8%( 4+8*2$4 Z ()2(

21% 4D214% +* ()% 0+"(+#*21' Φq := Σ!U!ΦA +%

Z = Σ!U!ΦΛX + Σ!U!E = Φp
Λ + Ẽ

B)+") B% B2*( (# 1%"#*4(1-"( -4+*8 ()% 4%*4+*8 0+"(+#*21'

Ψq := V !I 7+*"% ()% 0+"(+#*21+%4 )2H% K 2(#F4 +* 0+F%*:

4+#* p ()% "-F-$2(+H% "#)%1%*"% B+$$ K% #E ()% F28*+(-0%
µ2(Φq,Ψq, S) =

√
S/qI 9E B% +*4%1( ()+4 %4(+F2(% +*(# ()%



E#1F-$2 E#1 γ E1#F ;)%#1%F >A 244-F+*8 R̄ = 1, E = 0 E#1
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√
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− log(ε/K)
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9* ()+4 D2D%1 B% )2H% 4(-0+%0 2 8%*%12$+C%0 H%14+#* #E ()%
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-4%0 2 1%"#H%1' 2$8#1+()F +* ()+4 4%((+*8 2*0 +(4 $#B%1 "#FD-:
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2*2$'4+4 #E F-$(+:")2**%$ 4D214% 1%"#H%1' -4+*8 81%%0'
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