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HEesH
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A.2.4 SHEEERY
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4 0.01 DR
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RE=EH



Bk
A1 ERIRR

FITRERERRITERT (M SERERS IUEEERER.
+00
5wt s T(x) = / et At =(z - 1)z —1) (z>0)
0

! I'(z)l
IEEHE XA B(z,y) = / t" M1 —t)vtdt = L@ (z,y > 0)

0 I'(z +y)
1
Pit@fRak:  T(s)T (s + 5) = 27ﬁlms) (s >0)
SIEAR: B(s,1—s) =T(s)[(1—s) = — (0<s<1)
sin s
{I‘(n) = (n—1) n € N,
ny _ (n—2)! e
T (7) = Wﬁ, nj‘jJ—_E%ﬁ
1 1
B(S,S) = %B (5,8) (3 > O)
BEZARALUISE Euler RO EEIC.
1S5 ER RO A
—hRY
! 1 1
/ m“(l—mb)cdwzzB(%,c—Fl) (@>-1,b>0,c> —1)
0
a—+1 .
/‘+OO .'L'adaf _1B< a+1 a+1> a>_1,b>0,c> b EJZ
Be (bl T Ty
o (1429 1 b b a<—1,b<0,c>$
n-+1
/+°°namp F( P > a>0,p>0,n>-1
z"e dep = ———=—
0 ntl a>0,p<0,n<-—1
lpla ?
15RRY
oo pmdg m+1 m+1
—_— = — , EER
[ o =r (") s
+00 md
/ u:B(n—m—l,rrH—l)
o (I+az)m


af://n4
af://n5
http://../%E5%88%86%E6%9E%90/%E7%89%B9%E6%AE%8A%E5%87%BD%E6%95%B0/Euler%20%E7%A7%AF%E5%88%86.pdf

Catalan B#9F249.

A2 ERR®H
REXi5tER
o M2 i := E(X).

o« JFEo0? = E[(X — n)?.
o kMESE o = E(X").

h
+
3
|
A/
=¥ | =
~

e ' dx = -
pa?
feo 1_/1
/ e ¥dx=-T —)
0 p b
“+o00 ) =
/ e dz =4/~ (EEBIR)
. a
o0 e I'(n+1) _
0 an+1 an+1
+1
L")
e wneﬂzaf:2 _ 2
0 - 2 i
a
e ) (2n - [7
/ x2nefaw da: N n
0 2(2a)" a
/+oo x2n+1e—amz dl’ _ (27),)”
0 (2a)n+1
0 4a a

o kBATOME py, := E[(X — ).

.« RERSS = 2
g

o BERE S, = L =
g

(o2
s BREAH v = —.

A.2.1 —4fEHE

1 ZIRsth
1.1 Bt
e X ~ B(n,p).

o IBfR SRMEAARIIERA p, MEE n MR, HEHERERIRED ©.
o RN P(X =1) = b(i;n,p) = C.L)pi(l —p)" "

4


af://n24
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1.2 ST
o RAIBEE = [(n+ 1)p].
o HIEE: E(X) = np.
e A& Var(X) = np(l — p).
o BEE:G(s)=(ps+9",¢q=1—p.
o RS g(t) = (pe't + q)".
1.3 HEMR
o TIN5 7RFIAIEREL
X1 ~ B(ny,p), Xo ~ B(ng,p) = X;+ X3~ B(ni+na,p).

1
. REBIANEENp, = S[1+ (1 2p)"]

e iBf(p) =P(X <k)M f'(p) <0,#EB

1.4 &t

¥BfEit: p = m/n. (MVU {&i1)
WAL p = m/n. (MVU i)
- Eay

X+1
o EAFELFMEN: p = .
n-+ 2
X+ec
= .“A%{xh — pa—1 1— bfafll ml+ — .
o EHFWEE h(p) =p* (1 - p) Wp= -
o [XaMhit
o s - X-—mnp 9
o AKAE: MR E —————— ~ N(0,1), BR&EH1B
vnp(1—p)
22 22
<1+ a/2>p2— <2X+ a/2)p—|—X2 <0
n n
A n X4 zi/2 L \/7((1—}) N zi/z
— z
P1,DP2 n+zz/2 m a/2 n 4n2
— X(1-X)
~ X+ Za/g

Xk
o P! (k < n) OERETR — (FENTRS)
n,



2 HASH

2.1 BEitiiS
o X ~ PN
o IEfE: BAATEIRSEHFIIRE N R, NE—REBMAENAERIRES .

A AN
BN P(X =14) = lim b(i;n, —) = © ot
n—>00 n 1.

LTHHFHE n > 50,p < 0.1, np < 5 B, FEEMD UL LBRHREIT.

2.2 BIHE
o Baysesc k= |\
o HE: B(X) =\

e BE Var(X) = A
In 2\

o hfiEm. = \
« BIX—m.|=m,
o BEH G(s) =e o s (—00,+00).
o WHEEREL g(t) = M),
23 HeMR
EFRS FRFIRYEREY (RTA0ME)
X1~ P(A1), Xo~ P(As) = X1+ Xo~ P(A + o).

+00
« BF) = P(X < k)W F'(\) < 0,38 f(\) = % / thet t.
"I

i EXATRTEERE.

k e—)\)\i 400 e—ttk
C B(X<h =) = / = Korea(20). (R HTERD)
i=0 : A ’
* X ~P(A),Y ~ B(X,p), WY ~ P(\p).
o EE—MBHEDIRMNIEE DT, BE—E T > 0, ik— N roEMASZI 0 FRA T, S2XAN oA 7RIS
—A\T A"
B FF— BRI, B T BEHREORE X ~ P(NT), B) P(X —n) — < OD)"

n!
TEIAD RIS — R R AR R EMEE IS HAY Dobinski A

2.4 S¥&H
o Efhit
o A =m.(MVU fkit)
o \= mo % 52.

ARG A = X.
Gt MEEPIESRA.
Xt
o AHEAE IR (Y, — nA)/vnX ~ N(0,1), m


af://n96

A, B=X +ul),/(2n) £ uapoy/ul o/ (4n2) + X/n, X =Y, /n.

3 BNASH
3.1 Bt
e X~ H(N,n,M).
o I N HFERPE M HRE, NEWEi n HEDRRAEE m.

. BEAT P(X = m) = (%) (Z:f)/(f)

3.2 EY=RYSIE

J— _nM

HiEE: B(X) = T
. nMN-n)(N-M) nMN-n( M

o 7% Var(X) = NN 1) v vt )
3.3HEMHR
3.4 SEEIT
2N, nf&it M.

o N +2
* MetEfstt RARSTRRY, MM = — — (X+1) -1

4 (AR
4.1 BEftES

o X ~ NB(r,p), XFRAEREE £,
o IRfR: BIEEN p, WEE r DA MY, MEINAESE RN .
1+r—1

o RS P(X =) = d(i;r,p) = < I )p’"(l -p)"
4.2 BPISHE
. r(1
o MR B(X) =

(1 —p)
p*

o AZE Var(X) =

4.3 HER
4.4 S¥st
Fome = (X +Xo+ -+ X,)/n.

» JEfEip =

Me + 1

o KA p =

T

Me + T


af://n160
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nr+1
nr+nm.+1"

o NMHrfEIT:p =

5 L3
5.1 EfliE
e X ~ GE(p).
o IRfR: SI8EN p, HBEIE— S8R, HMEINAEIE~ R ML 2.
« WEHT: P(X =1) =p(1 - p)"
o BRSTHERE P(X <k)=1-(1-p)L.
o EHERHTERE: P(X > k) = (1-p)*.

5.2 HIFISHE
o MppEpE B(X) = 1%’.
o 5% Var(X) = 1p_2p.
o B G(s) = 1qu£ —1,s¢€ (——,%)
o AHEREL: g(t) = %Zeit — 1.

5.3 HeltR
o JUAnmEBLICIZE
o BXy, Xy, oo, X, MRS GE(p), W X1 + Xo+--- + X, ~ NB(r, p).
e X1 ~GE(l —p;) X, ~ GE(1 — p3) 3z, N
min(X7, X2) ~ GE(1 — p1p2)
max(X1, Xp) ~ P(X = k) = pf(1 — p1) + p5(1 — p2) + pip5(p1p2 — 1)
B, E X; ~ GE(1 — p;), W min;(X;) = GE(1 — [[; pi).

5' LA
5.1 Bt
« X ~G(p).
AR AR p, VRIS — SIS ERAY, ISR 2.
=Nt P(X =1i) =p(1 —p)" .

5'.2 ST
o W B(X) = %.
1_
e /% Var(X) = pzp‘

. BEH


af://n208
af://n242

S
— dgSs
o n—1
pn
peit
BHEERES: g(t) = gt
5'.3 HEMHR

o IS HEBTCIZHE.
o BXi,Xo, o, X, AN G(p), W X1 + Xo+ -+ + X, — 7 ~ NB(r,p).

FEPh
6.1 BkE
o X ~ Zeta(s).
. o Rarl
e Riemann Zeta & ((s) = nz::l "
= 1 f— DY
° *EEEMJ_‘_ ;& (X k) W, k — 1,2,
6.2 IS
o kiE: E(XF) = ols = o) ), s>k+ 1
. ~¢'(s)
o XPEERE: B(In X) = Ol > 1.
o =8 H(X) = E(— In(Zeta(s))) f: ROE (ls) — 55
o —~ C(S (s)

6.3 HEMEH
o [ 1 (RKKHH)
ST EUENIERERIHERS T, REEXSEEIBRISFM N ER RIS, B

max = —Zpklnpk
k

Zpk =1,

k

Zpklnk:a.

k

HH Lagrange SREGEAFESIL D TRENN Zeta H7h.

o MERE1
i X ~ Zeta(s), WEESS RPN p HISHHRE:

vp(X) ~ GE(1—p™7).

ilEBR


af://n274

o 4[F 2
% X ~ Zeta(s), & pFl ¢ EFNERIEEL N v, (X) 71 ve(X) 037
MEAE
P(rp(X) > by vg(X) > 1) = ——— = — L = P(1,(X) > k) P(ry(X) > ).
(p*q')s  pkspls
o &3

% P RENEHNES, { X}, op B—EEERIARENEE, B X, ~ GE(1—p~°), Il

Z = HpX(l_pfs) ~ Z(s).
peP

1 1
iEBE B Euler oA — = [ | (1 - —s> &
C(s) pe]P

o 1EE 4
%-Xl ~ Zeta(sl) 0 X2 ~ Zeta(sz) o3z, W

ged(Xq, Xo) ~ Zeta(sy + s2).
ilEBR

vp (ged(X1, X)) = min {,(X1),vp(X2)} ~ GE (1 . p—<s1+52)).

o [FR% 2 (A BENRIERYERME)
XMYEXE < gdX,Y)=1
IFREE PRSI DH ~ lir{1+ Zeta(s).

1 1 6
lim Plged(X,Y)=1) = i - S
31,51213114r (gc ( ) ) 51’312131+ C(sl + 52) C(Z) 2

i XFFAFASHIIERA.

10



A.2.2 —4EELERY
1 IESDH
[ REE Geogebra B ] B EEF T bk

1.1 EitES

o [ESHHXREHDT.
o X ~ N(u,0?).

(z—p)?

o WEREEEH: f(z) = (V2ro) le 207
o TEESHI:Y = (X —p)/o~ N(0,1).
e 30 RN 0.6826, 09544, 9.9974.
o FahE d(z4) =1—a.
* 21 g
1.2 EPISHIE
o HAEE: .
o« FE: 2
o “MEME: az = E(X?) =0 + u2

(e — 1)1 ¥

o WERE: S =0.
o IBERH B2 = 3.
o RHIERE: g(t) = mt*;ﬁ.
. EBER fx(t) = o T
1.3 HEltR
e aN(u,0%) + b~ N(ap +b,a%s?).
o HEXMY MIEDH N(0,1), WiE (X,Y) LAkdiR (R,0) fa, RS © J#s7.
o HEEMTAYIESHD HHIEREL
o Dtz

" H X1~ N(u1,07), Xo ~ N(ua,03) #HEMZ, W X + Xp ~ N + p2, 0% + 03).
u %XiNN(,ul, 1)E*HEL§E_L k]Xl '—I—XnNN(,ul—i-""F,un,O'%—F'”

o DMZE

# X1 ~ N(u1,0?), Xo ~ N(uz,03) #8837, W X1 — Xo ~ N(u1 — p2,02 + o).
o DMZE

£ X1 M Xy 3y @9% N(0,1), W X, /X, ~ C(1,0) (7S 7).
o IR

11


https://www.geogebra.org/calculator/gbxmv98j
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o

o

o

o

o

o

1
# X1~ N(0,02), X2 ~ N(0,0%), 1 X; X5 ~ K, (
TO109

)

2

0102

gXlaXZa"'an a'EﬁlE_lﬁJ\*EN(O’ l)r)n\uY: X12 +X22 + - +X7% ~ X%
* FIENST

n

. .
X558 =— ;(Xl X) i3z,
BT, FREEEA

o 2
. X~N<M,U—>.
n

. VX —p) N(0,1).
g

n Xz o 2

. Z( “) X2
=1 g

IECK, FREER]

vnX-p)
—g i

ERA, NEZETA

—\ 2
S (n—18 & (Xi—X) ,
.= ~ Xn_1-

o2 o2

TR E IR ZAIREAR
X1,Xo,+, Xp,, iid, ~ N(u1,0?).
Y171/2a T 7Yn2a lld’ ~ N(N?? U%)

v v o %
" XY ~N|p—po,—+—].
ni

n2
52 S2

L —; —2~f(n1—1,n2—1).
) 05

» o] =03 =0"H,

(X —Y) — (11— pa2)

1 1
o\l Ty
X - SS
R M M= B TR ENS.

12

g . m— 1)SF + (ny — 1)53
“ ny+mng —2

~ tﬂl +TL2—2 M



1.4 Skt
o BAESEYE N(p, o) 198 p 575 o? foffit.
o BHlo?, it p.
» SBfEE u = m.
i Fie o? EETH, 195 MVU it
v XEMETT (RIHEEEE)

X —
iRIE M ~ N(0,1), 50
(1, fua] = | X — ﬁua/2,X+ \/ﬁ“aﬂ .
o B, fEit o2
GBI 02 = me.
2

X2 1 BRI MVU i, BIARSiRER 504.
s XAMET (RIEESEE)

1RiE — Z ~ X5 &0

: (Xz - ,Uf)2 Z(Xz - /‘)2
oto3) = | =

o it p o,

v JEfh
= u=m.
E it o 2BCH, 8 MVU fit.
s o2 =352

X SRABTHY MVU it
n IR
= p=m. (MVU i)
= o2 = my. (FEMVU fiiD)
v XiEMETT IR EE)

X_
] $E$EM ~ b1, MR t XIENGITA

— S a\ — S
i1, flo] = | X — —tp 1 (= ), X+ —=th1 (=
[Hlm] [ \/ﬁ 1(2> \/ﬁ 1

—1)8?
. iRE % ~ X2

13



[0?%7 OT%] 9
RN E e sy
s TR ETERERRIHmE)
(%)
. \/ - s.

o FANERRME N(p1,02) 0 N(ps, 02) BHIEE u1 — pe 5HE 02 /0l BIKEMET
o fhitd = p1 — po.
» 5E o) ol B

U= N(0,1),
of |, 9
Ty
o - o2 2
[61,02] = [X Y — zopf| — + —
nq no

» E 0 =0l =0 KA

(’I’Ll — 1)512 + (TLQ — 1)522
ny+ng — 2

(X -Y) — (1 — pa)

2. _
S2 = ,

1 1 ~ tn1+n2727
Sorl Ty T
Ao = = «a 1 1
[01,02] = [X =Y —tnin,2 (_)Sw —+—,
2 mn1 o
= = a 1 1
X Y + tngin, 2 (—)Sw —+—].
2 ni Noy

" J5E o? Ml o3 KA
BIN{EHR - ZBEURIARE, BRIARBRIFAILIEITIE.
NEELARIRAEARZE, IR ZERAIERE.

N©O,1) ~ [(X=7) = (u = )| [Jot/n+ad/m (i)
< (X =Y) — G = )] /STt S3m (i)

<

o fiit A =o?/0k.
v 598 p Fpe EX.

14



a9 1y 7 o SRED

. EHERRM o/ p.

A S2
(A1, A2 = | —5 Frp-1n,-1 (1 — @),
S5

o fBffit: /ma/mE S/m.

o It N(0,1)E90.

[5‘1a 5‘2] -

o MMHRfET: FIREE h(60) ~ N(u,0?), M

n

1/0?

6 =

n+1/02

2 B nH

_|_
n+ lo

7 h

| AHEE Geogebra B | SNERHIH Mtz

2.1 Eitiis

X ~ E(\).

o WEEERH f(z)

BRI T AR RIEE D 7o,

_ Aef)\:t’
0,

1-— e_’\‘””,
0,

z >0,
xz <0.

x >0,
z <0.

15

Do [Fro

~ Fnz,nla

a

_anfl,nlfl <_

2

)|


https://www.geogebra.org/calculator/cgawagdt
af://n534

2.2 BFISAIE
o HFHRE: B(X| =1
75 Var[X] = A2

k!
o hIRAE B(XY) = -
/T T e _ A
o UHEEREL g(t) = T
2.3 HEMR
A

. IEMSTHEETEMN, BP(X >m+t| X >m)=P(X >t).

o BEE—MITHER X ~ E(N), it—NuHHATE, 8RN THAT SA— MR, WEIZ R E T
EERINREY ~ P(AT).

o BX1,Xo, -, X, WA E(N), T
Y = 2A(X1 4+ Xa+ -+ X)) ~ x5,
o X, ~ E(\)BEMsZ,
Y = min(X1, Xa, -, Xp) ~ E(A1 + Ao+ -+ + Ap).
2.4 S8t

o HEfELF: 1/X = m. (MVU {&it)
o RKBSAEIH A = 1/m.
n-+ 2

o MMHERfET: BEHERBER h(N) = e A (A>0), HBEAE W= — .
nX +1

o XiaMiit
o HRHHIEE
= fEITA
B 202X ~ x2,, &

61,82] = [x3,(1 — @/2)/(2nX), x4, (a/2)/ (2nX) .
= 1/
B 2nAX ~ x2,, &
61,6:] = [ (20353, (1 — 0/2), (20X)/x3.(0/2)].

° +E.-X17 X27 et ,Xn zﬂﬁlﬁlﬁj\?ﬁ E(Al): Yl, Y2) e 7Ym Eﬁﬁﬁﬁ E()\2): 131"_ )\2/A1-
o Xiaf&it (IR EX)
4)\1’[?,? 2nX%n

T en 2
4DomY 2mX2m

~ F2n,2m-

16



3 RGBS T
3.1 EftiE
o BEIEHOHNFRN BIgEIS TR (Hyperexponential Distribution).

o BERIRE m MNFIHRSE X ~ E(\:), BRES p; AEIERIERES MRS A, NIXEMEIRS A

#IRM m HEBIEEIS T,
o MEREERY f( sz)\e e (z>0).

Hrp Zpi =

i=1
m

o RIDMHRH F(z) = Zpi (1- e_’\””), (z > 0).

=1
3.2 M
. RS, BRI
k EE B(XY) = ‘m %p
=1 7
3.3 HEMR
. FiRiztk

1
. gpizE,izl,l'--,m.mUXNX%m-
3.4 S4ifdit

o iBfALf.

o JLitfELt.

4 19993 %
4.1 Bt
¢ X ~ R(a,b).

a<z<b,

N 1o a),
o HEERBERE: f(z) = { r <ailx>Dbh.

=]

) II?SG,,
o SfEE: F(z) =< (z—a)/(b—a), a<z<b,
) wa

—

4.2 BIFISHE

. B "‘2”’.

(b—a)’
12

o EMERIE ap =

o HE:

1 bk+1 _ ak+1

k+1 b—a

17
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https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CMFD&dbname=CMFD2009&filename=2009160811.nh&uniplatform=NZKPT&v=nTLG5g7zNEHZZMeTFgU9EKdzhH8pEiLXogdQkmFehIQKgRPfYKTwzE6sHPHFGsao
af://n633

1 b—a\F .

0, ke 7.

REERE: B = 0.

9
o IEEREL B = 5
eibt o eiat
“w .. N\ t O’
o IHEREL g(t) = { it(b — a) 7
1, t=

4.3 HEMR
e cR(a,b) +d~ R(ac+d,bc+d) (c > 0).
° %.-X17X27 e 7Xn zﬁﬁlﬁlﬁj\?ﬁ U(a/, b): )rJU

max(X; + Xo +--- + Xp) ~ f(x) =

min(X; + Xo + -+ X,,) ~ f(z) =

« EX~U (—% g),)l'JUtanX ~ C(1,0).

4.4 BEHIT
o f&it R(6:,0.)
o fEfEit: 0) = m — v/3ma, 0y = m + /3ma.
o HAMIAEY: 01 = min(X;), 0> = max(X;).
o fEiT R(0,0) 5%
o RAMISALET: 0 = max(X;).
o Flmidit

. é: n—+1

n

. 0= (n+1) IIllln(Xz) (BERX)

max(X;). (MVU fit, tiaasit)

~

» 0§ = max(X;) + min(X;).

o Xjaf&it
nxnfl
0n

max(X), (1 — @) 7 max(X;)]| MEEREN 1 — o

» B0, := max(X;) ~ F; (z) =

5 MYIESHT

| SEHEE Geogebra EiR |  SNEHEIFF M

18


https://www.geogebra.org/calculator/xxg3pkdd
af://n697

5.1 BifitE
o InX ~ N(N,02)-
- 2
0,
5.2 TSI
o HiEE: E(X) = ehta?/2,
Az Var(X) = (e"2 _ 1) e2u+o? _ (e”
k NEAHE: o, = ethHio/2,
eza2 _ 3e"2 11
(e2‘72 _ 1) 3/2 7

2

- 1) E(X)2,

RERE B = Lo =
g

5.3 HEMR
e InbX%~ N(ap+Inb,a’s?).
* WHESHMEEAR.
o NHIESH ARG EZE 2R NS ENTIEREL
MEESHTR, RS o BX, HES p Tk

e lim E(X)=eM
o—0+

lim Var(X) =0.

o—0+

% =0/, B(X*) = B(X)F.
5.4 S#i&it

o FEfL

N S2
) 02:ln<1—|—_—2>,
X

N — 1 —2 9
o ,ulenX—EIn(X +S).

6 fIfEDT
| AEEE Geogebra EHR |  SUEIRHTH MmieE
6.1 EfifitlS

« X~ Cly,0).

1 Y
T (z—x9)%+ 2
1

T — X n 1

SRS HERE: F(x; z9,y7) = —arctan
™ Y

TS C(1,0) ~ t.

19

IEERE: By = % _ <e¢7'2 B 1) (6402 + 263" | 3620° _ 3) .

x>0,

z < 0.

(—o0 <z < +00).


https://www.geogebra.org/calculator/cr3kakv5
af://n740

o NN Xk ~ fin( Xk | ox) =

T S y2\™
()
207,
6.2 E=T4S1IE

o HFHREATFE. (X Cauchy HERSDEE)
o BFEAGFE.
* EMEAFE

6.3 HEMER
o TNtE: A X, MBS C(y, o) W X1 + X2+ --- + X, ~ C(ny, nxy).

X
o & X1 F X0 BIEHE N(0,1), 1) 71 ~ C(1,0).
2
s

T
[ ) = ~Y —_—— — ﬂl ~Y
=X U( 2,2),utanx o(1,0).

6.4 S&fLit
o SEMlTH AIERREATAEL m it

7 FERERST
[ 58 Geogebra Elfg |  svERETH st

7.1 EfitEE
o X ~ La(p, ).
I 1 lz—p
o MERBERL: f(z) = o>e
1 zn
—e ) << u

. TESTHEE Fz) = { 2

o BHURA
o uZIESH.
o v ERESE v \HhERE.
o Yy = O, E¥EHEISHHT E (A1) B —E.
7.2 HFISIE

o JERIEXRE

o kMTE: 1 — Bl(X — p)h] = {2, 3 Z 22?
o W B(X) = .
o 7% Var(X) — 2\
o DIREST GERS kNS, BIERRIAENS)
o E(|X — pl") = kAR,
o E(|X —pl)=A
20


https://www.geogebra.org/calculator/usnnhmem
af://n775

o Var(|X — pul) = A2
. —iEzH
o ERMA =2 =0
g

o BERE S = % — 6.

o TEXEREL
put
= Ny eT
o (EERFREH m(t) = T e
it
o WEEM g(t) = B = —
1+ A\2¢2

7.3 HElR
e aLa(u,A) + b~ La(ap + b,al).
La(p, A) ~ ALa(0,1) + p.
* 5% Laplace S SIEMHHRIXR, FJLAZENERIAI N FEAAIESE

2
° XIF X ~ La(e, ) 51X —al ~ x ~T(1,2).

B -~ ‘X— a]
o & X MY MZRASHT La(a, 5), W ¥ ol ~ Fy,.
a4 o X Y
o & X1, X2, Xo1, Xop MZFEASHF N(0,1), W D = ‘Z W‘ ~ La(0, 2).

o SI3MEMRIERR
HEEFS T, BREFSFAIMEIRE, XMEIFAEETSREKE.
Bk RZEREIHEFMEATRE HEAREY (REKEEINEYD).

o HMfEE Laplace 9fn

d

o MR La(z;0,1) = ez
2T So kb . = 1
7.4 S8kt
o fhHitp.

o fEfhit: o= X.
o WAMEL: i = m. (PRI,
. fHFA
N 2
o HEfEI: A = gswf\;&@
o E{EHIHOMET

1 .
X —pl~ =D |Xi—f
n =

21



8 FLR%
| AREHEE Geogebra EiR |  VERIEIIF MM

8.1 EittE
o BHENNHNETRIRAEESKESH X ~ X%
. BEEEEN
_z n_,
" ¢ 2: ’ 7, L > 0,
0, <0
e BIFULLTFz>0)
efg 1 =z
ki(z) = ko(z) = —e 2
(o) = = 2(2) = 5
B \/Eefg oz =z
kg(l‘) = \/ﬂ k4($) = Ze 2
o FapRExi(n).
o HFORPREEIAIKE X ~ x2,
X—n . X2 (n) —n 2
~N(0,1 = 22X~z = Xa(n %n—kza\/%.
van VO Vo (=)
8.2 B4
e E(X)=n.
e Var(X) = 2n.
ERAISERERRE, TR ET AR D,
1
[ ] -1 e
EX —
k n
. B(XF) = —— =2"(%)
r(z)
1
o SEEREL g(t) = -
(1—2it)2
N 1 1
o JEEFERE: mx(t) = i <3
(1-2t)2

8.3 HEMR
o HX1,Xs, -, X, MZESH N(0,1), U
Y=X+X;+-+X2~x
o X1~ x5 Xy~ x2 3, M

X1+ Xy~ X?n—&—n'

22


https://www.geogebra.org/calculator/mutwwsd4
af://n873

° EXl,Xg, te ,Xn gﬁﬁﬁﬁj\ﬁ E(/\), NU

X:2)\(X1—|-X2+'

o X1, Xy, -, Xn MEN N(p, 02),

o +Xn) ~ X%n‘

SS (n—1)82 )

o2 o2

9 tnTh
‘ RiLEA Geogebra Bl | EWEIEFTIF M mabEss

9.1 Btk

o« BEEANIHH X ~ b,
. EEEERE

() (L e
B
o Lapfi#ita(n) = zo. (BESHHHL o RED
o BIRIFRHERD: t1_o(n) = —ta(n).
9.2 HIFASHE
« E(ty) =0 (n>1)

tn(z)

n
. Var(tn)—n_2(n>2).
n—k k+1
. B )
e E(X*) = n

5 (3.3)

E
2

Do| =

9.3 HE R
o BEX ~ty, WX2~ Fyy.
e EX ~N(0,1)5Y ~ x2 sz, M

o EX1, Xy, -, X, MSIANT N(p, 02), W

X—p

S/vn

o B Xy, X, -, X, WIIEADT N(u1,02), Y1,Ys,- -

23

(-1 <k<n).

~ Xn—1-

—00 < x < +o00.

th_1.

-, Yo BIESTR N(p2,02), B X;, Y, 3857, I


https://www.geogebra.org/calculator/prpg2vka
af://n920

\/nm(ziz— 2) [(Y-I-?) — (p1 —,U2)]

Ji(xi S

i=1 j=1

10F 5%
| B Geogebra % | e T it

10.1 BEifits
o BHEN (m,n) NFHH X ~ Fy .

o BEF ~ F(m,n), W F~1 ~ F(n,m).
s F—HHEAN, FEHERN ny B F DL a 5REL Fo(ni, ne).
e F,(m,n)-Fi_4(n,m)=1

10.2 #=FRHE

¢ B(fnn) = ——

2n*(m +n — 2)

(n>2).

o Var(fmn) =

m n
k B(7+k, L k)
(%) (7 %2)
n 272
10.3 HEMHR
o R X1, X 37, Xq ~ x2, X2~ x2,
EE
m n

° iﬁXbXQa : X ZE_Ll_.I \EN ;u/lyo-l Y17Y27 : Y §$_L|__I \EN(,U'Z,UQ) E.X'L,YQ'E_L J\.J

/ m—1,n—1-

e Vk,n,e N,a € (0,1) : kF},(a) > Fi(a
24


https://www.geogebra.org/calculator/rye3umdm
af://n955

1 NESH

| AHEE Geogebra Eg |  VENII MmitiE

11.1 Bifits
e X ~Be(a,f) (a,8>0).
a—1 o -1
o EEEERE f(z;0,f) = B((la ;)) (0 <z <1)
N , _ Bu(e,B)
o ERDHERH F(z;0, 8) = Blo.f) = I;(a, B).

o F5e£ Beta H# B, (a, ).
o IENF5EL Beta &2 I.(a, B).

1.2 HHHE
- ERSE

-1
o B My = —— —— (ESFINTEHEEALIAE

at+pB—2
o 3B E(X) = %w. (RIS TS MMM ER T & FEEFAIRN)
_ af
o TJ_EVaI‘(X) - (a—l—ﬂ)2(a—|—ﬁ—|—1)'
. ERIEXE
(k) .
o kpEB(x) = COthA) (T adkol gy

B(a, B) (@t BW  a+pfth—1

ps 2(ﬂ—0¢)\/0z+,3+1.

o RE L1 = g

(a+B+2)y/af
g Mo Bll@—B)*(at+B+1)—apla+tp+2)
mﬁg&_ué - aBla+B+2)(a+B+3) '

11.3 HEMHR
* Beta HfBEMASSFISHAILIE IR .
* E(lnX) =¢(a) — ¢(a+H).
o Byg(a, B) == %éf’yy) = 01 z*'(1—2) ' In” 2In(1 - z) da.
o Bio(z,y) = B(z,y)(¥(z) — ¢(z +y)).
o Boi(z,y) = B(z,y)(¥(y) — ¥(z + y)).
e Beta 95 Gamma DHHIXER.

€T

12 I35 %

| A Geogebra Elig | B Mmies

25


https://www.geogebra.org/calculator/m4zjt2yd
https://www.geogebra.org/calculator/tteju7pr
af://n989
af://n1042

12.1 Eifis
e X~ Ga(e,8) ~T (a,l)
o WERBERH f(z;0,0) = B pacrgtn (z >0).

o aﬂﬁjﬁﬂki‘é&
o BIRAYERESH.

o ERSHEH F(z; 0, ) = 7(1?(’5)3;).

o Hehy(s,x) :/ t* et dt HTFAR5=L Gamma FE.
0
+00
o AT (s, ) :/ t* et dt HEF5EE Gamma HEL

T
o EFRRSD

o Gamma 5% Ga(a, 8) B Gamma(a, B), EERSHEREGN L.

o Gamma $7EMB—FEY [, B), HERHTHELN %.
o FAEMHEERE I (z; o, 8) H (X | o, B).
o EARFEE Gamma E# I'(s, z) #1 Gamma &g T'(s).
o Yo e N, BUHRIREAS .
12.2 BFASIE
« HENSH
-1
o ANE Moy = aﬂ (> 1).
Ia+ k) (o) ® _
k RS o, — B(XF) = _ (EFHTR
o kMIRRE oy, (X" ﬁkl“(a) 3 (EFBNTRE)
o HiE u= B(X) = %.
o HEo? = Var(X) = %
o TENSH
o RERH L1 = 5 e
6
o BERES = 2 =
o o
o 1
o TREH cy = — = —.
b Va

)

o ERETHmx(t) = mx(t) = (1 . %) t<B

o YIRS g(t) = (1 —

| &

26



12.3 HEMER
o T{piazs
o Ha € (0,1] 8, f(z; v, B) Bk,
o Hac (1,+00) 8, f(z; o, B) SCIEIER, FERIEREL.
o TENSHEEGIIKRNSG a BX, Bl o FRAFKSEL
o HHIER
o 1585 Ga(1,\) ~ E(N).
B—EXT <1, %) ~ E()). (tMBE—HMEN, 8 T(1,A) ~ E()), Ist230H)

o 557 Ga (ﬁ 1) ~ 2.

272
B—EUT (5,2) ~
. FEpEH
o ¥

» X~ Ga(a, ), WAX ~ Ga (a, é)

= Fit BFRARESHEISRESE, B Bk, MAHE, ERMER v .
o AN

» BX; ~ Ga(a, B) 1 Xz ~ Ga(ag, f) B3 M X +Y ~ Ga(ag + a, f).

o BB (KD E X ~ X2 Xn ~ X2, T X5, + Xp ~ Xiwsn-

= 4560 2 (ESH): X, z@om N(0,1), W X7 + X5 +--- + X2 ~ xz.

B 3 (BT B X, MRS E(A), W2A(X1 + Xo + -+ + Xu) ~ X3,

13 B /R
| B Geogebra B | SUEIEEIFF Wiz
13.1 BitS
ko1 _(z)\*
o BEBERE: (o) k) = ;(;) e (3), 2>,
0, z <0

13.2 BUFHSE
n
° A G- ny — \n i
n WERSE: B(X™) = A r(1+ k)
o HiEE FE. RE. EESFTHEREAEEEEER, FXAEAESIH.

27


https://www.geogebra.org/calculator/hravjbm8
af://n1144

14 KRS
14.1 BitES

o MREERH f(x) = e 27, x>0

o EINHEE: F(z)=1—¢ ¥, z>0.
14.2 BIASE

. kBESIE B(X") = (202)'T (1 N g)

o HBEE: B(X) = 1/ga ~ 1.2530.

— T

4
o 5% Var(X) = o? ~ 0.42902.

15 IHEFERTH
15.1 EitS
o TARIES T (Pareto Distribution) XFRFFAEED T, SEES G IER. &L EE.

Oa T < Tin,
o BEEERL f(z) = { kot
karl y & Z Lmin-
0, T < Tin,
o BEXZRDMES: P(X > ) = { [ Tmin \*
< = ) y X Z L min-

BRI RSN RN LIRS, ForFERE 35 BTS2 MEEREL.
o KEFRMIHEITHFRHIGIF
o NMAMERRIRRIDT.
o AZEFBEXARIK/N.
o XERIKBRYAE.
o BN ERAIKIERIEE.
15.2 ¥F4SHE

00{
« HEEN, XEBSUF: f(2) = —— 2 2 6.
k
° AN kY —
ki E(X") T (a > k).

. B B(X) = % (a>1).
(8

af?

. 752 Var(X) = (a—1)2(a—2)’(

a>2).

28


af://n1160
af://n1176
https://baike.baidu.com/item/%E9%BD%90%E5%A4%AB%E5%AE%9A%E5%BE%8B?fromModule=lemma_inlink

16 1 Z5EHE D
16.1 EitHS

o X~ L(p, 7).

* Logistic pHBETUE-RESHIk.

1
o BIDTHEE: F(z) = i
1+e 7
T
ei vy
o MREERY: f(z) =

o B
o p BAIESE B BEEHL.
o yERESE, TN BAFEE.

o Hu =00, v=+tv, o HERD.
o FRfE Logistic 575 L(0,1).

1
o BRNTREE Fo(x) = e
efz
o WEBERE: fo(r) =

16.2 BIISIE
. $2 B(X) = p.
2,2
o 7% Var(X) = 73” ,

16.3 HEMR

e aL(p,7v) +b~ L(ap + b,a7).
L(p,y) ~~vL(0,1) + p.

e BIHE F(u—z)+ F(p+2z) =1.
o [ElFHEEL:

1
P;

= = 1 Pi
B 1_|_ef(a+bmi) n

o i BT Logistic By = (1 + e A2) 7L,

17 "X ERH

AE Geogebra BH&RYHEE T, 45 mathematica £EAD:

29


af://n1208
af://n1255

1 \[Alphal] = 2; \[Beta] = 1; \[Gamma] = 3; \[Lambda] = 0.5;
2 | Plot[(

3 \[Lambda]A\[Alpha] \[Betal)

4 xA(\[Alpha] - 1

5 )/ C

6 Betal

7 \[Gamma] - \[Alpha] / \[Betal,
8 \[Alpha] / \[Beta]

9 1 C
10 1 + (\[Lambda] x)A\[Beta]
11 )A\ [Gamma]
12 ), {x, 0, 10}]

17.1 Bifits

o X ~ GBeta(a, 8,7, ). BEEHNE, FAETIREARRILIXARL)
o SHEN

o A>0.
(87
o > — > 0.
7B
. EEEERH
NI
y & O, 7)‘ = I:E .
"B B
1, z>0
° H ,_\’ SR & = ’ bt
ECRTRIEES (o) {0, r=y
+00
o (EEBfHL = WA [ fde = 1.

14+ Az’ 0

17.2 $I5HHE

° E(Xk) =

30



17.3 HEeMHR
o BEHIER (FERUTLEESEE t 915 F 9% £k MNiE)

1 1
o tHfm:H X ~ GBeta <a:; 1,2, i, —>,jl'1u |X]| ~ ty.
2 vn
0 Fﬁ*ﬁ'%XNGBeta<%1,m;n,ﬁ)muvapm,n.

HEes%

kit oakiin]
Dirichlet 9573
I\ Dirichlet 5%
¢4 Dirichlet 570
XIHEIRD R
EXfR/RI R
®IRBESD TR
THRFEHST

31


af://n1292

a=0a=1 a=b=1 m="1,0="T2

‘ Zipf(e, n) b n‘Dmcmte uniform(e,b) | b=mn ‘ Bac.t.m.gulu(n) ﬂﬁ_ bi ial(m, b, n) |5= M|Negnti\-e hypergeomeiric{na, na, n3)
E

N om—s oo Ale)=—1log(l— © e p ~ betal p=ru/ng ’

Afc) =€ i
Equa) ‘ w Power sa:riea(u.&[c)) = cn(‘") ;; i n:n 4 M“_";af 2 "Hyparzeomlcim,m.m)‘
oo~ L '. m=n_"s

Afe) = 1—c)" 7 p—m/ﬂs.ﬂ—m‘ﬂa—*w

. -
Gamma-Poisson(a, 3) (¢ 4 ! I'l : :a: Binomial(n,p] n=1 i li{p)
B i C_I—%‘ M, P, X

-(l-n)fr e _,., $7 x: (i)

B=n o= Tp=nfp i —ﬂp(l_l’) m
- Iy ,{u" n— oo Gamma-normal (g, e,
g ¢ ___'1(1_ _EJL“,","" Nurmi(n-, i G
T Ag=1 (iid) (X — I‘)f"'
‘ Discrete Walbu]l{p.m ‘ (Sta.mlard normal| _* + i

Beta Pascal(n, a, b)| g=1s

06’-1

Arctangent(}, ¢) ry

i

mimnﬂte? ;'Jl\_.w
i

[I{yperbollc-aemtj )
v

P
2 f{ndag)

A(X — w)? XY

L

log | X|/= !
p=1

Cauchy(a, o) 'y
¢, 185V ;

Xy /ma

a=10la-+t+aX
=1 /

; Pt ——
i)
1,8V
n=1_3 xa
d=0

Exponentlal{a) |o———

=1 ¥ .
4 m[l XX A ]
_nll = X))
om0 [log{1— lnsil XN/NT=
Standard umformw

logk
Ezpmeutia.l power(A, k)

1=0 J
' Hyperexp

Doubly noncentral tin, 8, v) J'
f
1d—0

i

Nancentral F(ni,ng, §)
&

a—=0 .,

Doubly nencentral Fina, na, 8,7) Rayloigh{ee)
M, 8,V

Properties:

C: Convolution L=>C

F': Forgotfulness L=8

L: Inverse F=R

L: Linear combination

M: Minimum

PB: Product Relationships:

g:: ;?dnal — ;rpemnl cnm \

‘f;é Varili Eeneration j L]:‘I"I:l;‘] [Gmlliud Pareto(d, =, '7)] [Lowtl.c(«\, u}j (Trinng'n]az{a, m]] Kolmogorav-Smirnovin) j

X: Maxdmum - .- = Bagyesian 5V v L Vi-d
A.2.3 SHEHE
1 ZWBH
X = (Xla' o 7Xn) ~ M(N7p17’pn)

N!
P(X1 = ki, Xo = by, Xn = ko) = 2Pl P 1y

SN HHNRG DRI T,

 Xpn) ~ M(N;p1,p2,--+,pn) = X1+ Xy~ B(N;p1+p2).


af://n1312
af://n1313

A.2.4 SHhHELEERY
1 eSS %
2 “HIFSHH
2.1 BRtE
o X =(X1,X5) ~ N(p1,p2,01,03,p).

— p1)(z2 —

p2) N

1

f(z1,22) = (2wo1094/ 1 — p2)*1 exp [_ 0 i 5 ( (z1 (—72#1) B 2p(x1

o HEH p =08, X1 1 Xo JH37.

o 55T X1 ~ N(u1,0%), Xo ~ N(uz,03).
2.2 E=FISHIE

o #8%xE# Corr(X1, Xy) = p.

o #175% Cov(X1, X2) = poi0os.

o H1E E(X,X5) = Cov(X1, X) + E(X1)E(Xs) = po10 + pur .
23 HEtR

o “HIFSHMANENHRIESH .

o “HIFSHHNFMDMRESH .

% (X,Y) ~ N(a,b,0%,03, p), NgE X = B Y DTN
N+ poraoi (@ — a), 03(1— p?)).

o HIFSSMANAS S MAFMINIESS

# (X1, X2) ~ N(u1,p2,02,02,0), MY = X1 + Xo ~ N(p1 + p2,0% + 02 + 2po102).

. HIESS IS D mRESS .
ESD RS D HA—ER _HIESD .
e Y = X1 + Xy RINESD, X1, Xo 137, M X1, Xy BRIEESS. ¥

3 BRIESHH
3.1 EitiEE
° iﬁ(XhXZa X )jjnTUBlﬁjﬂ:_ﬁ_E <

T M1 C11  C12

T2 M2 Ca1  C22
€r = y Il, prnd s C prmd

Tn Mn Cnl Cn2

Hep C AN IEEEE, cij = Cov(X;, X;) = pijoio;.
MR (X1, X, -+, X)) HIERZE RIS

33
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af://n1318
af://n1319
af://n1320
af://n1356
https://baike.baidu.com/item/%E5%8D%8F%E6%96%B9%E5%B7%AE%E7%9F%A9%E9%98%B5/9822183?fromModule=lemma_inlink

e z(@—p)"C (z—p)

(2m)¥lC|t

f(.’]?l,«'IfQ,"',l'n) =

MR (X1, X, -, Xn) REEA p, CHIN TESEE.
3.2 HIFISHE
e A& Var(X;) = ¢
o ihE: Cov(X;, X)) = ¢y
o BXEE: Corr(X;, X;) = pij =

Cij
o HEFHE: E(X; X)) = cij + pipe.
3.3 HEMtR
o nHESHHNBEDHEESH.
o nBFEHHNEHDHRESH .
* nHIESHHILS S HIFEIESH 7.
o nfFEHIER (X1, Xy, -+, Xy) RN n HIESHHNRBERMR:

VI, eR(i=1,2,---,n): hX; +1aXo+ -+ + 1, X, ~ N(u,o?).

« EY1,Ys, Vi BEnNEESHHAE X (1 = 1,2, -+, n) BOSMRE N (Y1, Y2, -+, Yn) R m
HIESITh.

n HEIESH MRS ERENY ARERMEENRRAHER.

4 KFI=ELH

4.1 Bt
e X ~ Dir(ex).
e Dirichlet 5 XFRA%Z 7T Beta 57, BT EE0ED 1.
* %77 Beta RES Gamma EFEHY Dirichlet 2%

B(a) = By, as, -, an) = /.../ﬁm?i_ldm (ix, = 1)

1=

_ T(a)l(a2) - T(ay)  T(oa)--T(an) 2
—F(a1+a2+---+an) - T (ao (ao—Zan

Hrhd (d € NT) 5DER— Y d — 1 SIEREH, RN
(1 0 0)’(07 17 ’0)’ 7(0’ 0’ ) ) @}ﬁ'

. WEEEE

d d d

T

Dir(X | ) = II ﬂ”X?F1 Olgzg a;,d >3
=1 17, T(ew) i =1

- % (HX i‘l)(l S Xy = X ) (X = 1)

34


af://n1392
https://baike.baidu.com/item/%E6%8C%87%E6%95%B0%E6%97%8F%E5%88%86%E5%B8%83/19098398?fromModule=lemma_inlink

Hrf o 2RENN S, d > 3 HMENEERNERE.
&t
o EHAFRFEEGE 1-CEMAE 2-584%
o Dirichlet 537509 d ##2% [F Dirichlet ATUARAIFRZ L.
o MRSl Dir(«), BEZEISE Dir(X | o).
o MEXEn—-14 MaEni
e XI%R Dirichlet 5%
I'(da) -
aye L1
o XJFR Dirichlet SHAES MERZEEE, B9 MESE o EFEHEEERE, BUEHEIRY RESEL

s ARESEY 1 BT, d 4 Dirichlet 2B d — 1 EIFRAR, FRISS S, BIRFRA
Dirichlet $%.

= ZIRESEAT 10, YR Dirichlet DR — N EF07%5, WEIRESEMA, HiFEEEt.

v LIRESEUNT 1B, XIFR Dirichlet Dt R—MEGio 7, LNRESEHGRIAT 0, GialloZ Eik
TR,

o FERDERE

o MRBERM Dir(X | o) =

F(b) / Dir(X | @) dX, (b€ (0,1))
RyN[0,)

4.2 =I5
° ¥
Oli—l
M(X)=—3—"~
° MX) = a2 @t )
Erigtri=l-z— -2 — T~ -1 S TR
Oéi—].
o M(X;) = .
(Xi) = 2 —4

T XEE D EENEIREETHIEE, 2 EXATES.
d _ T d 1 B B(a + d
°%EE<HX;-B’): (Oco) (a 5): (Ot '8):,3022513
i=1

I‘(Olo + ﬁo) e F(O{Z) B(a) i—1
o HE E(X,) = Z—

0
Oéi(ao - Oéi)

o BEVar(X;) = E(X?) - E(X;)? = al(ap+1)

o thhE Cov(X;, X;) = E(X:X;) — E(X))EB(X;) = Oéiz(ao — aj) ‘
(o + 1)

43 HE MR
o XD
o m?%ﬁ:j\?ﬁp(Xz) = Be(Xi ‘ g, 00 — Oéi).
=
» B[ Beta 9970, 8% 2 4 Dirichlet 570.

| FERINSE, SRMERETXR, EXAIBE F(r; o, o — o).
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o BX&DM
p(XZ,X]) ::Dl]’.'()(l,):7 | a), o = [Oll',Oéj,Oé(]], i,je {1,2,,d}

Binssh X 1 X UBKE D00 3 4k Dirichlet 375,
o {EABERS AR
o HipM: ZMHTRAIHIESEILRE Dirichlet 5378 (REFTHIRM).
o ReM: NME
o fhayzf
R (X1, Xy, -+, X)) € X BE5R—WEN (X, -+, Xa) € X BEMT:
Xsi1 Xa

st Xa Xs+1+---+Xd)’
p(X* | X1, Xo,-+,X;) =Dir(a”), a = (1,012, ,xq).

(X1,--,Xs) L X", X*= <X

o Dirichlet 2IRM Gamma £ d 4 iid BEHER T = T(T | o, 1) F—HEMBEEST:
T =0(T; | a;,1), Za=Y4 T
1

X=—(T,Ty,---,Ty_
Zd( 1,42, 7d1)a

p(X) = Dir(ag, g, -, aq).

A3 ERESHRITE
A3.1 REESR R
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0.0
0.1
0.2
0.3
04
0.5
0.6
0.7
0.8
09
1.0
11
12
13
14
15
16
1.7
18
19
20
21
2.2
2.3
24
2.5
2.6
2.7
2.8
29
3.0
3.1

0.00
0.5000
0.5398
0.5793
0.6179
0.6554
0.6915
0.7257
0.7580
0.7881
0.8159
0.8413
0.8643
0.8849
0.9032
0.9192
0.9332
0.9452
0.9554
0.9641
0.9713
0.9772
0.9821
0.9861
0.9893
0.9918
0.9938
0.9953
0.9965
0.9974
0.9981
0.9987
0.9930

0.01
0.5040
0.5438
0.5832
0.6217
0.6591
0.6950
0.7291
0.7611
0.7910
0.8186
0.8438
0.8665
0.8869
0.29049
0.9207
0.9345
0.9463
0.9564
0.9649
0.9719
0.9778
0.9826
0.9864
0.9896
0.9920
0.9940
0.9955
0.9966
0.9975
0.9982
0.9987
0.9991

A3.2 RERHE

0.02
0.5080
0.5478
0.5871
0.6255
0.6628
0.6985
0.7324
0.7642
0.7939
0.8212
0.8461
(0.8686
(0.8888
0.9066
0.9222
0.9357
0.9474
0.9573
0.9656
0.9726
0.9783
0.9830
0.9868
0.9898
0.9922
0.9941
0.9956
0.9967
0.9976
0.9982
0.9987
0.9991

WELES R

0.03
0.5120
0.5517
0.5910
0.6293
0.6664
0.7019
0.7357
0.7673
0.7967
0.8238
0.8485
0.8708
0.8907
0.9082
0.9236
0.9370
0.9484
0.9582
0.9664
0.9732
0.9788
0.9834
0.9871
0.9901
0.9925
0.9943
0.9957
0.9968
0.9977
0.9983
0.9988
0.9991

0.04
0.5160
0.5557
0.5948
0.6331
0.6700
0.7054
0.7389
0.7704
0.7995
0.8264
0.8508
0.8729
0.8925
0.9099
0.9251
0.9382
0.9495
0.9591
0.9671
0.9738
0.9793
0.9838
0.9875
0.9904
0.9927
0.9945
0.9959
0.9969
0.9977
0.9984
0.9988
0.9992
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0.05
0.5199
0.5596
0.5987
0.6368
0.6736
0.7088
0.7422
0.7734
0.8023
0.8289
0.8531
0.8749
0.8944
0.9115
0.9265
0.9394
0.9505
0.9599
0.9678
0.9744
0.9798
0.9842
0.9878
0.9906
0.9929
0.9946
0.9960
0.9970
0.9978
0.9984
0.9989
0.9992

0.06
0.5239
0.5636
0.6026
0.6406
0.6772
0.7123
0.7454
0.7764
0.8051
0.8315
0.8554
0.8770
0.8962
0.9131
0.9279
0.9406
0.9515
0.9608
0.9686
0.9750
0.9803
0.9846
0.9881
0.9909
0.9931
0.9948
0.9961
0.9971
0.9979
0.9985
0.9989
0.9992

0.07
0.5279
0.5675
0.6064
0.6443
0.6808
0.7157
0.7486
0.7794
0.8078
0.8340
0.8577
0.8790
0.8980
0.9147
0.9292
0.9418
0.9525
0.9616
0.9693
0.9756
0.9808
0.9850
0.9884
0.9911
0.9932
0.9949
0.9962
0.9972
0.9979
0.9985
0.9989
0.9992

0.08
0.5319
0.5714
0.6103
0.6480
0.6844
0.7190
0.7517
0.7823
0.8106
0.8365
0.8599
0.8810
0.8997
0.9162
0.9306
0.9429
0.9535
0.9625
0.9699
0.9761
0.9812
0.9854
0.9887
0.9913
0.9934
0.9951
0.9963
0.9973
0.9980
0.9986
0.9990
0.9993

0.09
0.5359
0.5753
0.6141
0.6517
0.6879
0.7224
0.7549
0.7852
0.8133
0.8389
0.8621
0.8830
0.9015
0.9177
0.9319
0.9441
0.9545
0.9633
0.9706
0.9767
0.9817
0.9857
0.9830
0.9916
0.9936
0.9952
0.9964
0.9974
0.9981
0.9986
0.9930
0.9993
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49
50
75
100
150
200
500
750
1000

0.995
0.0000
0.0100
0.0717
0.2070
0.4117
0.6757
0.9893
1.3444
1.7349
2.1559
2.6032
3.0738
3.5650
4.0747
4.6009
5.1422
5.6972
6.2648
6.8440
7.4338
8.0337
8.6427
9.2604
9.8862

10.5197
11.1602
11.8076
12.4613
131211
13.7867
14.4578
15.1340
15.8153
16.5013
17.1918
17.8867
18.5858
19.2889
19.9959
20.7065
21.4208
22.1385
22.8595
23.5837
243110
25.0413
25.7746
26.5106
27.2493
27.9907
47.2060
67.3276
109.1422
152.2410
422.3034
653.9968
888.5635

0.990
0.0002
0.0201
0.1148
0.2971
0.5543
0.8721
1.2390
1.6465
2.0879
2.5582
3.0535
35706
4.1069
4.6604
5.2293
5.8122
6.4078
7.0149
1.6327
8.2604
8.8972
9.5425

10.1957
10.8564
11.5240
121981
12.8785
13.5647
14.2565
14.9535
15.6555
16.3622
17.0735
17.7891
18.5089
19.2327
19.9602
20.6914
21.4262
22.1643
22.9056
23.6501
24.3976
25.1480
25.9013
26.6572
271.4158
28.1770
28.9406
29.7067
49.4750
70.06849
112.6676
156.4320
429.3875
662.8521
898.9124

A3.3 t Pk

0.975
0.0010
0.0506
0.2158
0.4844
0.8312
1.2373
1.6899
2.1797
2.7004
3.2470
3.8157
4.4038
5.0088
5.6287
6.2621
6.9077
7.5642
8.2307
8.9065
9.5908

10.2829
10.9823
11.6886
12.4012
13.1197
13.8439
145734
15.3079
16.0471
16.7908
17.5387
18.2908
18.0467
19.8063
20.5694
21.3359
22.1056
22.8785
23.6543
24.4330
25.2145
25.9987
26.7854
27.5746
28.3662
29.1601
29.9562
30.7545
31.5549
32.3574
52.9419
74.2219
117.9845
162.7280
4398.9360
676.0026
914.2572
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0.950
0.0039
0.1026
0.3518
0.7107
1.1455
1.6354
2.1673
2.7326
3.3251
3.8403
4.5748
5.2260
5.8919
6.5706
7.2609
7.9616
8.6718
9.3805

10.1170
10.8508
11.5813
12.3380
13.0905
13.8484
14.6114
15.3792
16.1514
16.9279
17.7084
18.4927
19.2806
20.0719
20.8665
21.6643
22.4650
23.2686
24.0749
24.8839
25.6954
26.5093
27.3256
28.1440
28.9647
29.7875
30.6123
314330
32.2676
33.0881
33.9303
34.7643
56.0541
77.9295
122.6918
168.2786
449.1468
687.4522
927.5944

0.900
0.0158
0.2107
0.5844
1.0636
1.6103
2.2041
2.8331
3.4895
4.1682
4.8652
5.5778
6.3038
7.0415
7.7895
8.5468
9.3122

10.0852
10.8649
11.6509
12.4426
13.2396
14.0415
14.8480
15.6587
16.4734
17.2919
18.1139
18.9392
19.7677
20.5992
214336
22.2706
23.1102
23.9523
24.7967
25.6433
26.4921
27.3430
28.1958
29.0505
29.9071
30.7654
31.6255
324871
33.3504
34.2152
35.0814
35.8491
36.8182
37.6886
58.7946
82.3581
128.2751
174.8353
459.9261
700.8136
943.1326

0.100
2.7055
4.6052
6.2514
7.7794
9.2364

10.6446
12.0170
13.3616
14.6837
15.9872
17.2750
18.5493
19.8119
21.0641
22.3071
23.5418
24.7690
25.9894
27.2036
28.4120
29.6151
30.8133
32.0069
33.1962
34.3816
35.5632
36.7412
37.9159
39.0875
40.2560
414217
42.5847
43.7452
44.9032
46.0588
47.2122
48.3634
49.5126
50.6598
51.8051
52.9485
54.0902
55.2302
56.3685
57.5053
58.6405
59.7743
60.9066
62.0375
63.1671
91.0615
118.4980
1725812
226.0210
540.9303
800.0428
1057.7239

38

0.050
3.8415
5.9915
7.8147
9.4877

11.0705
12.5916
14.0671
155073
16.9190
18.3070
19.6751
21.0261
22.3620
23.6848
24.9958
26.2962
27.5871
28.8693
30.1435
31.4104
32.6706
33.9244
351725
36.4150
37.6525
38.8851
40.1133
41.3371
42.5570
43.7730
44.9853
46.1943
47.3998
48.6024
49.8018
50.8985
52.1923
53.3835
54.5722
55.7585
56.9424
58.1240
59.3035
60.4809
61.6562
62.8296
64.0011
65.1708
66.3386
67.5048
96.2167
124.3421
179.5806
233.9943
553.1268
814.8215
1074.6794

0.025
5.0239
1.3778
9.3484

11.1433
12.8325
14.4494
16.0128
175345
19.0228
20.4832
21.9200
23.3367
24.7356
26.1189
27.4884
28.8454
30.1910
315264
32.8523
34.1696
35.4789
36.7807
38.0756
39.3641
40.6465
41.9232
43.1945
44.4608
45.7223
46.9792
48.2319
49.4804
50.7251
51.9660
53.2033
54.4373
55.6680
56.8955
58.1201
59.3417
60.5606
617768
62.9904
64.2015
65.4102
66.6165
67.8206
69.0226
70.2224
71.4202
100.8393
129.5612
185.8004
241.0579
563.8515
827.7853
1089.5309

0.010
6.6349
9.2103

11.3449
13.2767
15.0863
16.8119
18.4753
20.0802
21.6660
23.2093
24.7250
26.2170
27.6882
28.1412
30,5779
31.9999
33.4087
34.8053
36.1909
37.5662
38.9322
40.2894
41.6384
42.9798
44.3141
45.6417
46.9629
48.2782
49.5879
50.8922
52.1914
53.4858
54.7755
56.0609
57.3421
58.6192
58.8925
61.1621
62.4281
63.6907
64.9501
66.2062
67.4593
68.7095
69.9568
71.2014
72.4433
73.6826
74.9195
76.1539
106.3929
135.8067
193.2077
249.4451
576.4928
843.0290
1106.9690

0.005
7.8794
10.5966
12.8382
14.8603
16.7496
18.5476
20.2777
21.8550
23.5894
25.1882
26.7568
28.2995
29.8195
313193
32.8013
34.2672
35.7185
37.1565
38.5823
39.9968
414011
42.7957
44.1813
45.5585
46.9279
48.2899
49.6443
50.9934
52.3356
53.6720
55.0027
56.3281
57.6484
58.9639
60.2748
61.5812
62.8833
64.1814
65.4756
66.7660
68.0527
69.3360
70.6159
71.8926
73.1661
74.4365
75.7041
76.9688
78.2307
79.4500
110.2856
140.1695
198.3602
255.2642
585.2066
853.5143
1118.9481

0.001
10.8276
13.8155
16.2662
18.4668
20.5150
224577
24.3219
26.1245
21.8772
29.5883
312641
32.8095
34.5282
36.1233
37.6973
39.2524
40.7902
42,3124
43.8202
45.3147
46.7970
48.2679
49.7282
51.1786
52.6197
54.0520
55.4760
56.8923
58.3012
59.7031
61.0983
62.4872
63.8701
65.2472
66.6188
67.9852
69.3465
70.7029
72.0547
73.4020
74.7449
76.0838
77.4186
78.7495
80.0767
81.4003
82.7204
84.0371
§5.3506
86.6608

118.5991
149.4493
209.2646
267.5405
603.4460
875.4044
1143.9171
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0.25
1.0000
0.8165
0.7649
0.7407
0.7267
0.7176
0.7111
0.7064
0.7027
0.6998
0.6974
0.6955
0.6938
0.6924
0.6912
0.6901
0.6892
0.6884
0.6876
0.6870
0.6864
0.6858
0.6853
0.6848
0.6844
0.6840
0.6837
0.6834
0.6830
0.6828
0.6825
0.6822
0.6820
0.6818
0.6816
0.6814
0.6812
0.6810
0.6808
0.6807
0.6805
0.6804
0.6802
0.6801
0.6800
0.6799
0.6797
0.6796
0.6795
0.6794

0.1
3.0777
1.8856
1.6377
15332
1.4759
1.4398
1.4149
1.3968
1.3830
13722
1.3634
1.3562
1.3502
1.3450
1.3406
1.3368
1.3334
1.3304
1.3277
1.3253
1.3232
13212
1.3195
13178
1.3163
1.3150
1.3137
1.3125
13114
1.3104
1.3095
1.3086
1.3077
1.3070
1.3062
1.3055
1.3049
1.3042
1.3036
1.3031
1.3025
1.3020
1.3016
13011
1.3006
1.3002
1.2998
1.2994
1.2991
1.2987

t AR

0.05
6.3138
2.9200
2.3534
21318
2.0150
1.9432
1.8946
1.8595
1.8331
18125
1.7958
17823
1.7708
17613
1.7531
1.7458
1.7396
17341
1.7291
17247
1.7207
17171
1.7138
1.7108
1.7081
1.7056
1.7033
17011
1.6991
16873
1.6855
1.6938
1.6924
1.6808
1.6896
1.6883
16871
1.6860
1.6848
1.6838
1.6828
1.6820
1.6811
1.6802
1.6794
16787
16778
16772
16766
16758

39

0.025
12.7062
4.3027
3.1824
2.7764
2.5706
2.4469
2.3646
2.3060
2.2622
2.2281
2.2010
2.1788
2.1604
2.1448
2.1314
2.1138
2.1098
2.1008
2.0930
2.0860
2.0796
2.0738
2.0687
2.0639
2.0585
2.0555
2.0518
2.0484
2.0452
2.0423
2.0385
2.0369
2.0345
2.0322
2.0301
2.0281
2.0262
2.0244
2.0227
20211
2.0185
2.0181
2.0167
2.0154
2.0141
2.0129
2.0117
2.0106
2.0086
2.0086

0.01

31.8205
6.9646
4.5407
3.7469
3.3649
3.1427
2.9980
2.8965
2.8214
2.7638
2.7181
2.6810
2.6503
2.6245
2.6025
2.5835
2.5669
2.5524
2.5395
2.5280
2.5176
2.5083
2.4999
24922
24851
24786
24727
24671
2.4620
24573
2.4528
2.4487
2.4448
24411
24377
24345
24314
2.4786
24258
24233
2.4208
24185
24163
24141
24121
24102
2.4083
2.4066
2.4049
2.4033

0.005
63.6567
9.9248
5.8409
4.6041
4.0321
3.7074
3.4995
3.3554
3.2498
3.1693
3.1058
3.0545
3.0123
2.9768
2.9467
2.9208
2.8982
2.8784
2.8609
2.8453
2.8314
2.8188
2.8073
2.7969
2.7874
2.7787
2.7707
2.7633
2.7564
2.7500
2.7440
2.7385
2.7333
2.7284
2.7238
2.7195
2.7154
2.7116
2.7079
2.7045
2.7012
2.6981
2.6951
2.6923
2.6896
2.6870
2.6846
2.6822
2.6800
2.6778

0.0025
127.3213
14.0880
7.4533
5.5976
4.7733
4.3168
4.0293
3.8325
3.6897
3.5814
3.4966
3.4284
3.3725
3.3257
3.2860
3.2520
3.2224
3.1966
3.1737
3.1534
3.1352
3.1188
3.1040
3.0905
3.0782
3.0669
3.0565
3.0489
3.0380
3.0298
3.0221
3.0149
3.0082
3.0020
2.9960
2.9905
2.9852
2.9803
2.9756
29712
2.9670
2.9630
2.9592
2.9555
2.9521
2.9488
2.9456
2.9426
2.9397
2.9370
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Fafige (L0168
1 2 3 4 5 6 7 8 9 10 12 15 20 24 30 40 60 120
1 388635 495000 535932 55.8330 57.2401 582044 589060 594390 59.8576 60.1950 60.7052 612203 61.7403 62.0020 622650 625291 62.7943 63.06086
2 85263 90000 91618 92434 92926 93255 93491 93668 93805 93916 94081 84247 94413 94496 94578 94662 94746 94829
3 55383 54624 53908 53426 53092 52847 52662 52517 52400 52304 52156 52003 51845 51764 51681 51597 51512  5.1425
4 45448 43246 41909 41072 40506 40097 39790 39549 39357 39199 38955 38704 38443 38310 38174 38036 37896 37753
5 40804 37797 36195 35202 34530 34045 33679 33393 33163 32974 32682 32380 32067 31905 31741 31573 31402 31228
6 37759 34633 32888 31808 31075 30546 30145 29830 29577 29369 29047 28712 28363 28183 28000 27812 27620 27423
7 35894 32574 30741 29605 28833 28274 27848 27516 27247 27025 26681 26322 25947 25753 25555 25351 25142 24928
8 34579 31131 29238 28064 27264 26683 26241 25893 25612 25380 25020 24642 24246 24041 23830 23614 23391 23162
9 33803 3.0065 28129 26927 26106 25509 25053 24694 24403 24163 23789 23396 22983 22768 22547 22320 22085 21843
10 32850 28245 27277 26053 25216 24606 24140 23772 23473 23226 22841 22435 22007 21784 21554 21317 21072 20818
11 32252 28595 26602 25362 24512 23891 23416 23040 22735 22482 22087 21671 21230 21000 20762 20516 20261  1.9997
12 31765 2.8068  2.6065 24801 23940 23310 22828 22446 22135 21878 21474 21049 20597 20360 20115 19861 19597 19323
13 31362 27632 25603 24337 23467 22830 22341 21953 21838 21376 20966 20532 2.0070 19827 19576 19315 19043  1.8759
14 31022 27265 25222 23847 23069 22426 21931 21539 21220 20954 20537 20095 18625 19377 19118 18852 18572 18280
15 30732 28952 24898 23614 22730 22081 21582 21185 20862 20593 20171 19722 19243 18990 18728 18454 18168  1.7867
16 30481 26682 24618 23327 22438 21783 21280 20880 20553 20281 19854 19399 18913 18656 18388 18108 17816 17507
17 30262 26446 24374 23077 22183 21524 21017 20613 20284 20009 19577 19117 18624 18362 18090 17805 17506  1.7191
18 30070 26239 24160 22858 21958 21296 20785 20379 20047 19770 19333 18868 18368 18103 17827 17537 17232 16910
19 29899 26056 23970 22663 21760 21094 20580 20171 19836 19557 18117 18647 18142 17873 17592 17298 16988  1.6659
20 29747 25893 23801 22483 21582 20913 20397 19985 19649 19367 18924 18449 17938 17667 17382 17083 16768 16433
21 29610 25746 23649 22333 21423 20751 20233 19819 19480 19197 18750 18271 17756 17481 17193 16890 16569 16228
22 29486 25613 23612 22193 21279 20605 20084 19668 19327 19043 18693 18111 17590 17312 17021 16714 16389 16041
23 29374 25493 23387 22065 21149 20472 19949 19531 19189 18903 18450 17964 17439 17159 16864 16554 16224 15871
24 29271 25383 23274 21848 21030 20351 19826 19407 19063 18775 18319 17831 17302 17019 16721 16407 16073 15715
25 29177 25283 23170 21842 20922 20241 19714 19292 18947 18658 18200 17708 17175 16890 16588 16272 15934 15570
26 29091 25191 23075 21745 20822 20139 19610 19188 18841 18550 18080 17596 17059 16771 16468 16147 15805 15437
27 29012 25106 22987 21855 20730 20045 19515 19091 18743 18451 17989 17492 16951 16662 16356 16032 15686 15313
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30 28807 24887 22761 21422 20492 19803 19269 18841 18490 18195 17727 17223 16673 16377 16065 15732 15376 14989
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3 101280 95521 92766 91172 90135 89406 88867 88452 88123 87855 87446 87029 86602 86385 86166 85944 85720 85494
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8 53177 44590 40662 38379 36875 35806 35005 34381 33881 33472 32839 32184 31503 31152 30794 30428 30053 29669
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12 47472 38853 34903 32592 31059 29961 29134 28486 27964 27534 26866 26169 25436 25055 24663 24253 23842 23410
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29 41830 33277 29340 27014 25454 24324 23463 22783 22229 21768 21045 20275 19446 19005 18543 18055 17537 16981
30 41709 33158 29223 26896 25336 24205 23343 22662 22107 21646 20921 20148 19317 18874 18409 17918 17396 16835
40 40847 32317 28387 26060 24495 23359 22490 21802 21240 20772 20035 19245 18389 17929 17444 16928 16373 15766
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41774
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5.6378
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48351
4.7852
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46591
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5 6
9218479 937.1111
392982  39.3315
148848 147347
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714864 6.9777
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5.2852 5.1186
48173 46517

4.4844 4.3197
4.2361 4.0721
4.0440 3.8807

3.8911 3.7283
3.7667 3.6043
36634 3.5014
35764 3.4147
35021 3.3406
34379 3.2767
3.3820 3.2208
33327 31718
3.2801 3.1283
32501 3.0895
32151 3.0546
3.1835 3.0232
3.1548 2.9946
3.1287 2.9685
3.1048 2.9447
3.0828 29228
3.0626 2.9027
3.0438 2.8840
3.0265 2.8667
29037 27444
2.7863 26274
26740 25154
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5763.6496 5858.9861
99.2993 99.3326
28.2371 27.9107
155219 15.2069
10.9670 10.6723
8.7459 8.4661
7.4604 71914
6.6318 6.3707
6.0569 5.8018
5.6363 53858
5.3160 5.0692
5.0643 4.8206
4.8616 46204
4.6950 44558
4.5556 43183
4.4374 4.2016
4.3359 41015
4.2479 40146
4.1708 39386
4.1027 3.8714
4.0421 38117
3.9880 3.7583
3.9392 37102
3.8951 3.6667
3.8550 36272
3.8183 35911
3.7848 35580
3.7539 3.5276
3.7254 3.4995
3.6990 34735
35138 3.2910
3.3389 3.1187
3.1735 2.9559
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23055.7982  23437.1111
199.2996 199.3330
45.3916 44.8385
22.4564 21.9746
14.9396 145133
11.4637 11.0730

9.5221 9.1553
83018 7.9520
74712 7.1339
6.8724 6.5446
6.4217 6.1016
6.0711 5.7570
5.7910 54819
5.5623 5.2574
53721 5.0708
5.2117 49134
5.0746 47789
4.9560 46627
4.8526 45614
47616 44721
4.6809 43931
46088 43225
4.5441 4.2591
4.4857 42019
44327 4.1500
4.3844 4.1027
43402 4.0594
4.2996 4.0197
4.2622 3.9831
42276 3.9492
3.9860 37129
3.7599 34918
35482 3.2849

7
948.2169
39.3552
146244
9.0741
6.8531
56955
4.9949
4.5286
4.1970
3.9498
3.7586
3.6065
3.4827
3.3799
32934
32194
3.1556
3.0999
3.0509
3.0074
29686
29338
29023
28738
28478
28240
28021
27820
27633
2.7460
26238
25068
23948
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5928.3557
99.3564
276717
14.9758
10.4555
8.2600
6.9928
6.1776
56129
5.2001
48861
46395
4.4410
4.2779
4.1415
4.0259
3.9267
3.8406
3.7653
3.6987
3.6396
3.5867
35390
3.4959
3.4568
3.4210
3.3882
3.3581
33303
3.3045
31238
2.9530
27918
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199.3568
444341
21.6217
14.2004
10.7859
8.8854
7.6941
6.8849
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5.8648
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5.0313
48473
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45594
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4.2569
4.1789
4.1094
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3.8501
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3.5088
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145399 144731 144189 143366
89796 89047 88439 87512
67572 66811 66192 65245
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48993 48232 47611  4.6658
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12.9035 12.7802 12.6556 12.5297
9.5888 9.4742 9.3582 9.2408
7.7540 7.6450 7.5345 74224
6.6082 6.5029 6.3961 6.2875
5.8318 5.7292 5.6248 5.5186
5.2740 51732 5.0706 4.9659
4.8552 4.7557 4.6543 4.5508
4.5299 44314 4.3309 4.2282
4.2703 4.1726 4.0727 3.9704
4.0585 3.9614 3.8619 3.7600
3.8826 3.7859 3.6867 3.5850
3.7342 3.6378 3.5389 3.4372
3.6073 35112 34124 3.3108
34977 34017 3.3030 3.2014
3.4020 3.3062 3.2075 3.1058
33178 3.2220 3.1234 3.0215
3.2431 3.1474 3.0488 29467
3.1764 3.0807 29821 2.8799
3.1165 3.0208 29221 28197
3.0624 2.9667 2.8679 2.7654
3.0133 29176 2.8187 2.7160
2.9685 28728 27738 2.6709
29275 28318 27327 26296
2.8899 27941 2.6949 25916
2.8551 2.7594 2.6600 2.5565
2.8230 27272 26278 25241
25984 25020 24015 2.2958
23872 2.2898 21874 20789
21881 2.0890 1.9840 18709

60

1009.8001
39.4812
13.9921
8.3604
6.1225
4.9589
4.2544
3.7844
3.4493
3.1984
3.0035
2.8478
27204
26142
25242
24471
2.3801
23214
2.2696
22234
21818
2.1446
21107
2.0799
2.0516
2.0257
2.0018
19797
19591
1.9400
18028
16668
15299

60

6313.0301
99.4825
26.3164
136522
9.2020
7.0567
5.8236
5.0316
44831
40819
37761
35355
33413
31813
3.0471
29330
2.8348
27493
26742
26077
25484
24951
24471
24035
23637
23273
22938
2.2629
22344
22079
20194
1.8363
16557

60
25253.1369
199.4829
42.1494
19.6107
12.4024
9.1219
7.3088
6.1772
54104
4.8592
4.4450
41229
3.8655
3.6552
34803
33324
3.2058
3.0962
3.0004
29159
2.8408
27736
27132
26585
26088
2.5633
25217
24834
24479
24151
21838
1.9622
1.7469

120

1014.0202
39.4896
13.9473
8.3092
6.0693
4.9044
4.1989
3.7279
3.3918
3.1399
2.9441
2.7874
26590
25519
24611
23831
23153
2.2558
22032
2.1562
21141
2.0760
2.0415
2.0093
1.9811
1.9545
1.9299
19072
1.8861
1.8664
17242
15810
14327

120

6339.3913
99.4908
262211
135581
9.1118
6.9690
57373
4.9461
4.3978
3.9965
3.6904
3.4494
3.2548
3.0942
2.9595
2.8447
27459
26597
25839
25168
24568
24029
23542
2.3100
2.2696
22325
21985
2.1670
21379
2.1108
19172
1.7263
15330

120
25358.5735
199.4912
41.9895
19.4684
12.2737
9.0015
7.1933
6.0649
53001
4.7501
43367
4.0149
3.7577
35473
3.3722
3.2240
3.0971
29871
2.8908
2.8058
27302
26625
26015
25463
24961
24501
24079
23690
23331
22998
2.0636
1.8341
1.6055
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