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1.c. Monte Carloi

AKEOBERI LY f € L2([0,1)4)icowT
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2. E&EVEVRT L # Monte Carlo&v

a. —#54% (uniformly distributed sequence)
b. &RV (discrepancy)

c. AV &V RY) (low-discrepancy sequence)
d. Koksma-Hlawka O &

e. #Monte Carlo#: (Quasi-Monte Carlo method,
deterministic simulation)



2.a. — #5455 (uniformly distributed sequence)
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2.d. Koksma-Hlawka DOEH
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2.e. ®Monte Carlo#: (Quasi-Monte Carlo method,
deterministic simulation)

¥51S = {zn}"_lﬁ—mmﬁm BIE,

Jm - E f(zn) = /0 1)‘,,f(ac)alav
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3.a. SFIIRAE B & fliig b WY

eREFTN
. dry = a(ry — 0(t))dt + odW;
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3.b. MAL 7 %5 ((t,s)-sequence)

H. NiederreiteriZ & 5 (¢, s)-sequencétbﬂﬁ
UF, BURM[0, 1) 0Nt EX 5,
bGZZ"), A={0,1,...,b-1}.

u€ AmiICHL .

B(u) = {bENKBAOBID m i uic 2 HEK),

AKEP C[0,1)°, HIRE C[0,1)® iZxtL .
A(P;E) =§(PNE) - (P) x volume(E)
t"'éo

E# 4 ((t,m,s)-net) P C [0,1)°, }P = b™,

0<t<m

AP E-

PixE¥ b0 (t,m,s)-net
le, ..., Vds € zZo,

%ef
fz,{

Cisidi=m-—t
Yu;e A% (i=1,...,s)
A(Il{= B(w); P) =0
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LookBack option: dim=1200, convergence speed
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example of (0,2,2)-net in base 3 example of (1,2,2)-net in base 3

¥ 5 ((t,s)-sequence) [0,1)° DT
S = {zn}32 M EXKDD (t,s)-sequenceTH %

Vk € Zzo,Vm >t
%F{ {znlkb™<n< (k+1)p™} 2 EHKbD
(t,m,s)-netiZz 3

EHE 4 SHEMbD (t,3)-sequenceThH 5 L X,

bt b-1 [[b/2]\° s
s![b/2] x 2 (Iog b) (log M)

+ O(bt(log M)*~1)

MD}(S) <
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3.c “Digital Construction” (Niederreiter)

% 1 Digital Construction of nets:
beZsp : base, m>1, s>1 : integers

7y, = {0,1,2,...,b—1},
R : Comm. Ring. with 1, #R=1b

Yr: Zy — R, bijection, r=0,1,2,...,m—1

17](-") : R— 7, bijection, ji:11,’22,’.'.'.',’:p
D) = (c§?> j=1,.m € M(m,m : R)
r=0,1,....m—-1
1=1,2,...,s
ey : (Zy)™ — [0,1),
00 i1
ep(ag,a1,...) =Y ab* 7,
i=0

a: N (Zy)>®, b-adic expansion
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T 5 (Niederreiter) b=p' =gq, p:prime,
lEZZ]_, R =T, ET5%,

0<Vt<m, Vdy,...,Vds € Z>g

S8, di=m—t o

DL E,
rankp, (C(dl,...,d,)) =m-—t
== {rcn}',’:;_ol :(t,m, s)-net in base b.
BL .

Cldyynds) = 0<r<m-=1

Jr ] 1<j<d,
0<r<m-1
eEM(m—t,mFp).
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=¥ 6 (digital construction) 0 < n < b™K
L,

2 = e (1l (P9 (a(n)) )
Tn 1= (w,(,l), ceey :v,({')) €fo,1)*
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n=0

B 9 G, 1 = O
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