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RZdB z: Z°—>R. H(x)= —ZJZ:Biazj, J,3>0
(2)
L :Z (80— (u/(x) + 0; H) 8}, u(x;)=x;— Bx;

iez4

Theorem (C. 2008)

inf inf A/(A,w)= inf inf o®/(A,w)
Aezd ,cRzd A€zl ,crz?

~exp [—(3°/4—clogB]—4dJ |c € [1,2]
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FHZ:

p* IRE

)\f’r, 0P =~ exp [—,6’2/4—clog,8} — 2r

¢ = c(/@) S [1a2]

Looking for math tools to

study the phase transitions
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R EZN—LXREIIE-ERITIES
WIZMA, BittrRiks, RIEH.
BR1KCNE 13713, 2010]. & (cz):2014.
ZFihIkRE  C.(2016). “Unified speed
estimation of various stabilities”, Chin.
Appl. Prob. Statis. 2016, 32(1): 1-22

(46)7'< 8, <o (—Q)<Ld, <6
1< 6770112




2. ¥51F{E1TE. Perron-Frobenius EIE
AN A FERKFFIEN FEIE:

/% (Power iteration) 1B v

A’Uk;_l .
VE = #ME (vo, 2
" v )
T 1E 1514 1X5 X (Rayleigh quotient iteration)
(A—zg_1) tog_q v Avy
V=

II(A ) "ol viws




(

12 —5 272
22 —13 32
32 —25 4?2
42 —41 572
52 —61 62
0 62 —85 72

\ 72 _113)

p(Q)N—O 525268, p(lnflnlte Q)——1/4




0 2.11289 11 0.927544
1 1.42407 12 0.908975
2 1.37537  Computing 13 0.892223
3 1.22712 180 times, 14 0.877012
4 1.1711 103iterations 15 0.86311
5 1.10933 64 pages 16 0.850338
6 1.06711 17 0.838548
7 1.02949 18 0.827619
8 0.998685 (k,—z,) 19 0.817449
9 0.971749 20 0.807953
10 0.948331 30 0.738257
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The figure of — 2z
15 fork =0,1,...,1000.

200 400 600 800 100C

A (BNU) Maximal eigenpair 2018 47 H 8 H



Large N. Ag=1/4 if N=o00. <30 Sec

Use ’170 and 51. Let 20— 7/(8(51)+’US(—Q)’00/8
N-+1 20 z1 Za=2Ag
10* | 0.31437 | 0.302586 | 0.302561

Examples for N >8 computed by Yue- Shuang L|
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Large N. Ag=1/4 if N=o00. <30 Sec

Use ’50 and 51. Let 20:7/(8(51)+’US(—Q)’00/8

N+1

20

Z1

22:)\0

upper/lower

8

0.523309

0.525268

0.525268

141011

100

0.387333

0.376393

0.376383

14+10-8

500

0.349147

0.338342

0.338329

14+10~7

1000

0.338027

0.327254

0.32724

14+10~7

5000

0.319895

0.30855

0.308529

1+10~7

7500

0.316529

0.304942

0.304918

1+10~7

10%

0.31437

0.302586

0.302561

14+10~7

Examples for N > 8 computed by Yue- Shuang L|
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2. IBAE’L (Global Algorithm),’17

=X RAaMERE = —iR R
Alphago

Ask computer to find efficient initials?
vo=—8mMm: (1,---,1)*\/N+1.

How to choose zy(z5) in unified way?
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3. FHEERI(OX)&mASEER. 2017

% e(Re()\j)—Re()\g))teilm()\j)t

if Re(X\;) <Re(Xo), j#0.
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1/2
1/3
1/4
1/5
1/6

1/7
1/8

1
—5/2 2 0
—~10/3 3
—17/4 4
—26/5 5
—37/6 6
0 —50/7 7
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A =@ +501/7. Eigenvalues of A:

Ao = 50/7, A1 = 6.40994,
4.26332 + 0.835966 1,
2.24838 + 0.593141 3,
0.824966, 0.0238239.

wo=(-7,1,1,1,1,1,1,1)*

’U():’UJ()/\/’UJf)kwo. 20:)\0:50/7.
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{zr}s : 50/7 = Ao, 6.24817
6.42141, 6.41, 6.40994 = )\,
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Q= 0 —1 1|. A=Q+2I

Eigenvalues of A: .
)\0 — 2, )\1:|: = 0.75 + 0.661438 1.
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0.755

0.750 /\f&»\——-—‘-—
0.745

6 2 4 6 8 10 10 15 2 % 30 35

n=20,...10 n = 10,...39

{vn} PUREL, ?JEH\PF*EE‘EE%):
(.707107, —4.23422-107,] —.707107)*
(408248 —-816497, 498248)




¥ A B ASil. T

m =20

5/3

5/3

9732144-.598214 ¢

.9732144-.598214 1

.712632+-.434641 1

.8491154.481596 ¢

755776+4.334411 1

ST7677984.422326 1

.7500374.338573 ¢

.7352314.376756 1

.75+.338562 ¢

.7508634-.3377521

.7500014-.338562 ¢

~NogalbhwNoR OIS

.75+4.338562 ¢
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5 25

3 5 34+i 2 3 1 344i]
5 4 24i 4 5 1 i
3—i2—4i 5 1432 1 34i
P=| 2 4 1—i 2 i 1 2
3 5 2 — 1 1 2
1 2 3 4 5 2 3
7 6 5 4 3 2 1




{z,} SERBAVUSTSITE

{Re(z,)} 21 20=62+6.24, 219=5+1




)

12
n—

—~—
g
S

——
n
S
@)
-~
O
O
P>
O
-~
-



{v.} BWE? NHBEHET, ZRY!

V12 — (—Oﬂ) Jmax;
a=(.672245 + .7403284%), |a|=1.

= sgn(c)—— if ¢ is real;
||f635|| ) o]
—e?— ife=re? (r>0).

[ev]] [v]]
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(SE)XTFR (symmetry) = SE3E,
EXFREEIE A KR, A0

0 1 .
A_(i0>’ A= *+1

(SR)XFR—Hermite: a;; = a ;= 3L15. 40
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a= (%0, ama




SAIEAER. B K, BT HF

(SE)BJBLFR (symmetrizable),
I(pr > 0): piai;=pjaj, i,jEE

E A ACFR (Hermitizable) |[a;; A3E]
= ;jQji, 1,)ELE

(k> 0): piag;

M A= (ay;) ETERHRBRLESR MG
- EEIE: SHTFEE 4, 4,

a;; =0&a;;=0.

ANAJZ). a;; FSE

o IELE1E: 40 ajz;/éo Ma;;/a@;; > 0.
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=XAEMEE A~ (ag, —ci, by)
BCARE ()

bn—l
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—1 1 0
1 —5 4
Q= 4 —13 9
0 9 —25
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B AIBCRR =X A RE R FIE ik

Theorem (Algorithm)

R x> |ar|Hbr|, 7R ur = arby_1

Kér=ci,0 <k <IN+1. FENX by=cy>0,

f ~ ~ - ~
br=cr—ur/ bp—1, ar=cr— b,

1<E<N

an :}LN/ by_1 30 N < oco.

)l_ljj ap, b, >0; cn >~|aN| ﬁﬂ N~< Q.

AN(aflm —Cp, bk)%igq:AN(afka _ékza bk:)

I\
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The end!
Thank you, everybody!
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