


APMO

4 MK
x Y g

HETE 0< ) <1,

fOz+ (1 =Ny) > Af(x)+ (1= f(y)

\_




APMO

BHEE O0< )\ <1,
fOz+ (1 =Ny) > Af(x)+ (1= f(y)

B flz) = Vo
\(2) f(z) = logx ESE







AV VS

1
n
1
n

f(z1) + -+ fzn)]
logzy + - - 4 log zy,]




APMO

f(atetee) > Lf(z) + -+ f(zn)]
log (Bttzn) > Lilogzy 4 -+ + log ay,)
TitATn e%ﬂog x1+---+log z,]




APMO

f=) 2 G (@) 4o+ flan)
log (Bt=F2n) > Lillogay + -+ + logzy)
r1+-+x, > Llogz1+--+logzy]

&
1
[elog a:lelog xo | .. 6log xn} n




APMO

f(atetm) > Lf(z) + -+ f(zn)]
log (#E2e) > Sllogay + -+ + log ]
x14-~+xn Z ei[logazl—k +log x|

1
n

[ log :clelog T2 | .. 6log azn}
(

I - )1




APMO

4 N

%$1+$2+""|‘5€n:yl‘|‘f92‘|‘""|‘ynaﬁxl»"‘a%zZ
T Yy - -y T (FERISER), Al

flo1) + -+ flzn) = flyr) + -+ f(yn)




APMO

4 N

%$1+ZE2—|——|— :y1+y2+"'+ynaﬁxla"'axnZ
R y1 - -y T (FEEESR), Al

flzy) + -+ flen) 2 fyr1) + - + f(yn)

.

8
—
|
|
=
S
il
N
i1




APMO

-~

L1y sTns; Y1,y Yn
vy S xS S Xy B X, T BYE

Y1) SY@) S S Ym) B Y1, Yn HIE

[T
=
mus|

[T
=
mus|

(:C].)...):En) -< (y17...7yn):

x14+x04+--+x, =y1+ys+ -+ yn, H
T(1) = Y(1)
T(1) +T(2) 2 Y1) T Y@2)>
T(1) + T2) +23) = Ya) T Ye) T Ys)

\_




APMO

-~

%(5517 e

Tp) < (Y1, ,yn), RIERTEMEKE f,

flzy) + -+ flen) 2 fy1) + - + f(yn)




APMO

-~

% 1,09, (3 %—%@ﬁiﬁﬁéﬁ’ﬂzfﬁf;‘f, E\U

T T T
(57 1’ Z) < (a1, a2,a3) < (7,0,0)

HI 1+ /2 > sinay + sinas +sinas > 0




APMO

-~

% 1,09, (3 %~%ﬁ€ﬁ£ﬁﬁ28’ﬂ£fﬁf§, E\U

T T

(57 1 Z) < (a1, a2,a3) < (7,0,0)

HI 1+ /2 > sinag + sinas +sinas > 0

% 1,09, (X3 %—fﬁ%Z%ﬁZE’JZf%E, /EIJ

mm T

7[8
a9 o) o ’ 9 _7_70)
(3 3 3)<(O‘1 2 a3)<(2 >

Al I % > sin vy + sin as + sin aig > 2

\_




APMO

5 B

10 #&




APMO

-~

RET MR E A R — R L ERIRR
1

5 &

10 #¢




=8 (Spanning tree)

() 5
(ii) %A cycle
(iii) JEEATE

10



APMO

-~

rlRE: o E B EUREL, tk—EE &

“E’ﬁﬁﬁ@ o

i

11



12

APMO

/Kirchhoff MW C(G)

\C(G) R, HATE%IR= 0




APMO

17512V ES

| I A |
e

4 -1 -1 -1

14 -1 -1

1 -1 4 -1

i 1 -1 -1 4
IO SV G S
b 6 -3 o -1

) -3 5 -1 -1

; o -1 2 0

i -[ 1 -1 0 3

1 1
= O W O

| I | 1
P N =

1 1 1
= = Ot W

1 | I |
e S

1
S N+ O

| I |
N

[
W o =

@ TAREHREERERE C(G) E’J%*ﬁ&%*ﬂﬁﬁ%ﬁ@%

= 125

= 105

13



APMO

S Q. L

S

o> D

S S O

175 E I

= ad — bc

14



APMO

aii

a1

asi

a41

+as1

— Q21

— a41

15



APMO

S Q. L

S

> O

S Y~ 0O

< Be i

16



17

APMO

1 4 o <
o < O
<t O <

1-14+(-1)-14(1)-141-1=0

1
-

AT A




APMO

4 N

EH: RE V% BEWEEE o %, MREEREE V E
gi i YD L REER T B R A R

\_ /

18



APMO

4 N

%5, SEETEES M(A),
3% D(A) = | M(A)| V=T, Bl A — B(A) BHEL,

BEE O0< )\ <1,

BAA; + (1 — N)Ag) > AB(A;) + (1 — A\)D(Ay)

\_

= ARV XV S AR, BFrE%IR = 0, X% A BE—-1TK

/

19



20

APMO

3

0

-1

-1

-1

C(G) =

m:1—2, 2—-3, 3—1,

4—4, 55

-1

1

-3

0

5

QG




APMO

FiE {1,---,5} B9EES]

=3 C(nG) MFEB RTINS FHFE R SRR b

\_ /

21



APMO

REetE 2n 2. KATE 2n @25 BRI, S n EEL, 15
Al —iHA MR GE o Bk, TIAEARHBERERBE o + 1
fErik, RICEIERTS e R HER R, MHEFRRERER T8 mPH
£ B

22






APMO

BB IR M, E B

\_

ol
Fq
-~

S

izt
nvup

< I sE
Ayl

24



APMO

-

R. A. Fisher
fER%(L (randomization)
#5E1k (blocking)

25



APMO

-~

R. A. Fisher
fER%(L (randomization)
1t (blocking)

L

M e 2 SR EET

l
|

]|
l/ |
N

I

25



APMO

-~

R. A. Fisher
fER%(L (randomization)
(e blockm

U

l
|

B
=
o
Al
i

il

—_—
ol
B
ﬁ

25



APMO

-~

—a

R

BER PP ERIER
%2 T8 VIR

\_

n B4, HE

2
i

éiﬁ%”% w]_) tte 7w’n,-

B (BERGEATE YRR

HE )RR E.

-
e
|
=
E
5

26



APMO

n =4, £ 4 K




APMO

Y1
Y2
Y3
Y4

w1 ZfEE
wo L fHE
wsZfHE
Wy ZfhE

w1 + W + W3 + Wy
Wi + W — W3 — W4
Wi + W3 — Wz — Wy

Wi + Wyq — W2 — W3

Y1+ Y2 +ys + Y4
Y1+ Y2 —Ys — Y4
Y1 — Y2 T Y3z — Y4

NP N N

( )
( )
( )
( )

Y1 — Y2 — Y3 + Y4

28



APMO

INCIDENT

BEAM

e

|
E

OPTICAL
SEPARATOR

-
| REFERENCE ;

| DETECTOR |

'

‘.

— & —» DETECTOR

. |

\ 4
¢

MASK

PROCESSOR




APMO

-~

— e

\&&EE n EYME, £ N R (N > n). EFEFEAH—HE
N x n, THRFE +1 3 —1 REERFR, £

sbUN/iERER

~

30



APMO

4 N

HE: EBETEE 18 -1/ N xn fBE X b, #F—1F
| X1 X| ZERA,

31



APMO

-~

EXTX =

\_

, Al X H—1#.

~

T ERMETES +1 8 —1 8 N xn HE X F, #—F
i | X1 X| ZERA

31



XTX =

\_

n

0

0

0

n

0

Hadamard F#:
Hadamard #a[.

0
0

n

= n B4 EE D EFEE—nXxn

i E X B—THEB +LH 10 nxn S, A

Hadamard FEEFERDLERGER n =2 Bin & 4 FIFEE

~

HI#E X B— Hadamard %5fE.

/

32



33

APMO

~

{0717273747576}, 3"‘5:1743:57

(7

2 3 4 5 6

1

1
2

2

0O 6 5 4 3

1
2
3

0 6 5 4 3

1
2

0 6 o5 4
1

2

1
2

0 6 5

1

0
1

0

010 6 5 4 3

1

414 3

5105 4 3

66 5 4 3 2

\%ﬂﬁ%ﬁ i—j




34

APMO

~

ERFITRFER o2, 1 & TR —1.

-~

-1 -1
—1

0
1

—1
—1

0

—1
—1

0
1

1

—1
—1

0
1

—1

0




35

APMO

AR _EICRERR 1

-1 -1
—1

1
1

—1
—1

1
1

—1
—1

1
1

—1
—1

1
1

—1

1




36

APMO

mn—4] —1:

-1 -1 -1 -1 -1

—1
—1

—1
—1

—1
1
1

—1
—1

1
1

—1
—1

1
1

—1
—1

1
1

—1

1

\fl:fiffé orthogonal array




37

APMO

/Eﬂ[l—*ﬁ 1, AJff— Hadamard %5/

-1 -1 -1 -1 -1

—1
—1

-1 -1
—1

1
1

1
1

—1
—1
1
1

1
1

—1
—1

1
1

—1
—1

—1

1

-1 -1

1




38

APMO

1-1-1-1-1-1-1-1-1 1 11 1111

t1 171-1-11-1 1 1-1-1 1 1-11-1-1
t1 1r1r1-1-11-11-1-1-1 1 1-11-1
t11r1r1-17-11-1-1-1-1-1 1 1-11
t1-r111-1-11-1 1-1-1-1 1 1-1
1 1-1111-1-1-1-1 1-1-1-1 11
1-r1-1111-1-1 1-11-1-1-11
t1-1-11-17111-111-11-1-1-1

8% 2 K (ERR)

Flad +1, —1 /Y 8 (@M

t=

ERITRREEE (HETREOEY) 5 4 5 8

Qror—correcting code










