— el S

c.a\.:“ b
i )93 (decomposition) &lgSdg
(hyperfunction) J/9aigally

Al 0,5 oy xS al Sy diolall Ay e Lyl e ) A

et e SO sl 0,85 (S Gy a2 D S b

Ol T 0 Y € gl oy 3 n I il D (e alls Oy
it Sy Bl g

Upre a0, O ple lae Bligh elppeill e 3 hedl ) s e
o 5 il Dlaig s gws OF JS2d b 5f €% Jlys sl bt J1pld il
i yprde dihaie o B JSN WG Jhall Byl 06 QLLE Syl &) ezl
Caf (D tidase Joh) ol ilase o i Wb ST (gyndl e (D)
o Re e G § Oopme i uiie e LhI2 A oS 13)
s oo R o giie i piee Uhie g B B ST Wb R !
el Wil s Y NN

ki Tploliiny oS @l gl izt eods bize Lol Ll Lia sl
Slogladl odas W) Ja2z Of Y L s (J o o clglall o Ja2
iyl e W ALN Ghazie B L i T e B Sl oy
e s s Sy Syl e gy clelaiYl jan b B e e dagl
Loyl el

PO VRPRFRCI [N TN W PR i PRESCR U e~ W [P0 PP PO
.r\M"' ) WA (.Lp o s e . (Fourier Analysis) a4y, |
WS ) ol QI A2 248 25 e L ayi plamal 087
e oty Ol Ll 4 Jists Byl Gy L (Sine wave) Lol
el e

fx+D=f(x),

Ll claadl o (pure tones) Ladh ol iyl L sdall  cay

0l & 2r) W )is 3,90 g of byl ey cOS(Y) JT sin(y)

ar | gl

o )80 Sl § - 4

(Fourier)




sin(y + 2®) = siny, cos (X + 2m) =cos
et = cos g +1siny :oi(..lu‘ Lsd,
!l +2m = i of

AW S e Ly dah ity 50 25 O Bpald Sy Sy

:u,'l :Jiﬁ
el@mh  gin (%) s (n_?g)

() Joe 3T o ygog £ay0 Gyl ) 0555 Eom

Ll iyl gomiy 122,34, Oy SS Aol ol a5
(higher harmonics)

55 o Ayps D o el BAST p a2 5 ol il
ad oleadt BN (D

dozny S5 STy L) colanddl oa Calzsae sue Bllin 04K Ly 0 SO
S B Badl SN 0da an Ly = () i S o gl S e
=) e

o—— 2 1

A AN AW A AWANEA
\VAAVARVAAVARVAAVARVAR:

— ———— 1

)

1= 27 \gyy39 Al Slaidl () €D \gayya jihie dgygn &la (1) dgygn Qs - (V%) JSC&

Ol st 13,9000 b Dl o ke s (o1 MRl (o) ¢ (Do pdell Jadh)

2 o
(I= -31[ )U.‘.'"}“L‘:Jﬂtﬂjﬂju‘J

(P DS

i )

q¢




— gy sl S

Wl Joos b oSy — e Y i Sleadl sda Jte s OF oy 4l
o WS AV () i oo a,bay, b, a, by el O 4y
s S el & e s LS L2 Sl
f() =x +a, cos @y +b, sin 0y +a, cos 2wy +

+ b, sin 2oy + a; cos 3wy + by sin 3wy + ...,

.(T—‘\)Jﬁ.;uiwﬁuf

NN Y
./ \/

{<)

S VPRGOS CE RN PN I PRV RTINS ARY ST FYQ B PR TS
oty g
2 . 1 1.
=3 +2smx+? cos2x+? sin 3y (h
oD 1 1. 1
fx) = 7 tsinXx- 5 cos 2y - 7 sin 2y - 3 sin 3y (o)

s adslall fl.b'-\.’..-\.g UM odn ‘._.:.i.J

e™ = cos Ax +1i sin Ax

10 Zagid1 1 3y




fz)=..+ 0, g Hox 4 o, &% + ot + o e 4 103

+ 0, R o, e 4
a =0 +0o_, b, =ia -io_, c=0 il
n=1,2,34, .. [""'EJ

P Mz:eimxg}ﬁ:‘d&z%j)lﬁdtbwlm

2

F)=..+0,2°+0 0

z'1+az 2 3

1 0 3

s

F(z) = F(e"%) = f(x).
F G 0F Sy ) o sy T s 1)y
F(z)=2 oz

(Laurant) o)) ddecs sy Tl Alza CEIJJ! & P Bl oda

ey aldidl e e b OV dldics

Period =/

O oS- s Blylay 3 5 o o 543l (e 2y g AN 1ol Sy (P9 S

.95}1‘5;—1\@5#}]15)\:5)5\4110.1)};#

pZ, A VANPR PN K T P P g PN Uy KPS I N P

(af 1= 2m 5,5t sl

w=1, z=¢% : 03

sdn o Jramiy 27 S0 e 2ad claidi 0,65 G i ede

(8= %) ULL RO S R S ol

+alz‘+azz +0.Z0 + ..

Bi-Jphl AT

12,00 St S

B pla ok JI9adl:Y -4




—_— e ol S

O‘;j.‘rl%:(t—*) J.L‘a
o 2 Al sy -

o i 5 L 35 kom0 8 s

£ La gy pladl ooy Gt
n=5 ¢ DU Eas

o) E el e e ] ap 8,Shay Oy lldeas sl Ciesy
2l July S edgd il Cotnd) Uias Legp 80y dap 130 Lo
& il S 5 s ey gl e g e
Al bl Legh Gaaws
B ot wis A B e Adcll odn ol U b o gl
(annulus) dal> do s OF) ) Aokl Ll g o idogy Lo Sy 5 )l
Al eI 15 kel g 8} ST Gl G i e 6B )
:(_gi
2 3

22 +(X3Z +....

F=az +a
|5! K W W\ L}f H)JLE:J) (A) J.L.; healy HJ)LZJ BJJ!: \.4_‘ Ojg.ﬁ A g
A e Bl e 07

cl i Ll G sl Alal) ed 1l

3 2 1

Ft= ..+ o,z

3 + (I_ZZ

+o,Z

_.))1.5:5 . P 'LBJJJ.J G.LAJ (D=—; _}ALBJ._...-\:.A iyl e @Tmuy
ciat I ALl a5 il G UB ki caai 34 s
o Oy 3,80 il Ciadh g ads gl Al Oley) 350 Gl
ol oo
F(y) = F(e™) = F(@)
F(z) =F" + o, + F : Sy

SOy ot Bl e Yy

V|




ﬂu'o_,jfvl) C.JLA;

st s () ¢ Flo) = Fraa + F Ol ol it s (20— 85
G 0= D) g e ol 8, SH i shsal 105 7 S Sy 857 e
el g 13, s
SN Ll g e OY e 0 e el g da W
M O Al ) Lkie NSy ksl Y i Z = e 0,5
G gl bl s b e S sl 305 e 2 o bt ayyp ded
cidm A s Gl Wl ad5 Eo B< T <AL JUW b2l
Jois s gl 30w OF gy Wdne o lad WY Gl 1 oy o Sy
9 o il ail>
Jos Semy ((C7 D) A2 F(y) 055 Lz pllall yo 1ds us
Sy B pria il e IS R 0,50y F(z) dadl ) F(y) sl
oSNy ety Wb b Gl 06 A2 Y F(y) <ol 1) Sy e ) 8 s
Gy bin g
A S ) i3 F(z) did of az Lz F(z) ¢85 Ls
Fospasdl 28y FY spamdl Lesos]

3 A s Loy Oley, S e aalaia w=—i (Z Sl Llaws

o 5 oYy L (Collan) W B o8 5 ke o)ladh ik colyzaVl Lot skl
s S G Je i sl ciLJl & 2 F(z) Dl Sy § yozms
(- SUS R B W VR LS PEYELLVY RN f’-ﬁlj F i i olss d sy
JS plam pLV s sty et sl Ll 1) . ez 5,50

copdly Jedi Olayy 357 il (@ Lgeslazdly WAl (holomorphicity)

(sl w23 2 | @ b} ; ¥ - 4
gd) 8)

A ) s P

AA




—_— g ol S
CJe RO R B A 2 [V} 5,50l orientation tal#1y sdsid Q:YIJ

olis oSe o2t B sl (LB B S Y) e sboji olE) 4a (standard)
A o e s ((-0) iyl 6 Joze sl A2V LS 1) aelll
e Wl sl ot o o5 (=) UK 5 e gp S La Ml e Yy
S AL o g i 5,8 b oty 1 Jsthor eV a2 Oy, 5,57

uuda;@mn,,duunm (4— 'K)JS_. /_ A}
S 098y (3, S 1z Ly g Jnn alEN) - . '_

C.A) MJ}'.H J’-‘: el 4") U\: '3! el u)u.ﬁ
RVENE RO PRI SR PR PR VIR P72

o s et o all Iy o i LW 0/, SIS

e Juami O Sy Sy il Y pieaST oa B a3 Nyt
0ySSy (t=00) woldll pujlly (E= -00) (oI it cn £l ST Bl
st Jp s oly sy (2= &5 sl el y=m Jyx=-n
St 2=l e 2 ey el Q)L de (Se ) by G o)

yps Jyt OF s 2l (I 1o po) gLV gy ¥ oSV SIS B (V-4) IS8
- 1
t=tan ( > X)

(A—Q) Ji.; u) u:.u 1.“.1.“ a..:Uh LS‘""‘

a9 | Ak




(Papr LS

1 . .
{t=tan -5 X A.H.U‘u.'o\.p (A1) JSJ
.(8-4) J-(J LS' e HIRY] o..'\g.! J:..ﬁ:l‘ u'a:uJ

(1= tan -%x) i Z.a.u.ng,gr.-):(ﬂ—ﬁ)dg
iyl 5 00 Jol, ey Ol 587 e rl:. JLNNEN o Lo Lia 3 jen
SIS k) il b ez sl g

Z-1 -t+1

: 5 . z :
1IZ+1 t+1

ool el an Bl 2o gyl g aam 300 s Of (g 1Sy
LY Oy ot S ppal] Jidl Canadl pa by Bl 30 £ bty ot (5 tnad]
Sl e Sy ot gyl o (00) Taddh e ol e o 0,80 O
J::§" ‘}Pic-‘ﬁl‘ub dLs_J) 3;6
A= e J.Abu'a -t L;'u.:-?‘ lw..\.g_ El,q-)l\ s 2l LS"""";J‘ J;.«.:.H <

Lkt ) g




—_— gyl s
» b udy F(x) W eFourier Transformations ay)p bz  ams b
el Sty gl L

agyp bz (imID g Wl 3 5o 4y Jiy2 OB Ll il
Bua o Dol ode p Ui Y pray oy STy ST ol s 0550
iy ooy Led FOO B Oz o) ol b igyp0 B 0,55 0 3,0
—f‘= iﬂ.ﬂl o) di\_..:g' diugag ME.’ 5)}.1“ w);w (> o) Covu
Snt st 346 O SIh) Cape i sae o 0,55 02
gy bz Jtnd Kol Ol s Shael a5 we Lobaza
S e e T gl r S Y e

S Sl e a9 dhze LS iole

Fz)=Xo 2'

z =¢'®™ S

N Goeo fae dstls QM) 5y s Yol dtld (@ = 20D &y
))J:“ M} t(D’:N-] Ul’:.“ o.l.h L‘»’ ).)J:“ c,...a_a_} lzthN 3_))&“ k.f.) c~d_J
W N LG b (0N) &5, B 0,5 Gpe il a3 Lly (N a5, 15 ool
Jai ¥l ey (r=E0) Lms Gedily 6 L LBlY L) oo Cudndd _as
L@&f&bmi{j’-wdt)p(:.A_AJJr/N)AJ"-TJ:iLGr‘M‘
1SS N saald 25 r..:JJ iy QPN TR VISV T ¢‘.$J1
P=1/N
B(P) ez W J] dddlt 5 L) S N — 00 L S
:(_s'i
o — g(p)

Sy z =Ny, z =" 05, L0 7' gama Jo Joary
: U 35 N = oo butey 27 = N = AP ob

r +°°I ixp
Zoz' - ] gpe*dp

IS o (o) AainS) L Jlts] o Say B ) o i S
IS e JolSal) anSall 5 gl Je a1y (27) 12

Ved | aaa ikl

16 )98 igad -4




(250 Sl S

+o0

= | gpe dp=
+00 -0
@y | e dp
Gl oo clan g.._., i) ye2t 1S e B el f()) 35T A = 52 ! i) : 0:9
o S () 0455y p20 JsI iald Ly g(p)fwi Jus O 13 e 198 92
P00 E o eRP S Lo LS
A
0 -
77 ~
\/ _iu) AN
X \'
/ N
/ il w:.f:;ﬂ; !
\ €= 2r ' /
\
N /
/\\___.// AN

iy =)

3 plbdee O ddg YU S Jypbdss Aol olss 1 326 B 5 (Yo%) S5
(it it 8 gl ool sy (i) L3S 0 o] ik
s Laily il 387 o adis ¥ (7 = -il/2) Al (Q) . (5 yrmedd
s gt Jlagy b Ahdes Jpoy Wl Y U 1T g5 b 00 Al
i e sl dsb o A dem (ZT) yps ey 3 T(Y) Wl
N XVERE PP R 0 SRR JNY RO SRRTRG IRV DRCE R NERN |
Jool AaieS” daiill oda dorlly (X = 0 daddl ke jandl an L e
o Sl e il el bl ST a2 T e V)
z haidl ke WS e als S 1= 200 0,05 590 ey b Adlaz ¥ 3 S0 s
555 jeze 5 40 0,8 (0> 2100 ST5)y5 1Y J.p‘\ll bl de ey =
e e [ 200 085 bkey SN gzl § (C = -i210) dhid) e
Ayt e B Y U s S oy (=0 G i) R
SIS SN RS U | RN R -FC gy I B VP L g W
A B e W s 3101
1]

L ix-1
T &

Wk Jakl | Ve




— e S

shas ol o i g L 00 045 ke Ol ddad ooy 3l S,
JSe 5 WS el 2l Loy Oley, 557 Je s b Je Cas
S e z=00ne Cahidl 00 =00 dail foms bazey (L Ve — 8
.OLGQ)

oo Ll o a3 L2 ety bl o O 2ol e
DL o et Lrhaady e W i iy Bl g U Lk
NV [P VAR N PSPt i YUYV ¢ W N E-P 1D i ¥ JEOSV e PN PO,
Caslall

Ligny b o Sl by ot Al o Al ods oo 0 andl Ui
ardad) o S T a3 game Wil (6 58 AV Jandt W L ai 2dly il
Ay B e pldh DA o g Sl Bl By o L 224
o J‘}J} i.uja Jb: J.{.: LFLG 74.1))3 Y\JJ (Y V-9) J&‘:‘ LS" Sp - 5).:.4.;
UYJJ dl).l.h oda L}L- L}FJ':"‘":M LS’ :L.L_..F L)LE.. k‘-“»’)_}" LS;Y ) )L;..A
:LSi ‘r\:.ll ——) g_.?-.“ J\JJ J)\:— e JJ.bJ‘ 33daze oMdica

s{x)=siny +% stn 3y, +—;— sin 5y +...

.ﬂa).l.;i))bwj(—%))( %)u::u.b.lﬂiufﬂ‘éuﬁfﬂa..\k)

:L-uf s L)Jg.:.'.j Jb.\” o o r.'.g %{sz (YY-4) Jg.; LS’

{a) A / z )
_— L

{b}

)L*_H‘_,..uill.Ubi.uJ.HZJl.Ul(\ \—‘-)JS_’J

Vo v ikt

PPN P Y PR B

-

:d.!ﬂu'




102350 Sl 5

= [N\
f N7/ ‘

Jlyldh par & (S pm (VY- 1) S5
S(yx) sin %, -% sin 3y + % sin 5y +...
A s ) s

S JS e 01, Az ) 091

. 1 . 1 . i 1 |
2lS(X)=- EZS'EZ:;‘Z]"'Z-'-E Z3+E ZS+

Oy sammgll 3 ) il il paSs il 5z =¥
PP VO I VAP S I 11 N CIR ORI I O O v
zh o Al L5T . u...-j oald LS;"B cinle .

F o
S=z+41 B3+l 54 =L jop 1r7
2 l-z
9 1 -3 -1 1 1+z
St = L. 278 20 21 g
5 3 & 12"

2iS(x) =S+ S+
(2 M) laiey i S7 5 S* Ol e il
S =*% :of o
o) cz-)L-J dngpe s o Jrasos 13\1)::/lc..a_,s ol 4
LS
el Lt 13} ¢l S8y 2l iy O Sy

&k N 5 Al




— l&}fﬂ CJLJ)S

t= 2=
1Z+1
simdl STt (ST syl e kel el ) s ST e
e e 10y . i)
- 1 1 .
S = - 7 logt+2 log i

1 1 .
S+=Elogt+ilog1
Olug ($* =02 ) t=-iy, (=0 ) i=t: Y\l
- et 5 .
.S +S+=-§1nul-\4.,JLJ\),§|L;;J‘S +S+=+3 in

AL Z- sl P i g e galalt Canaldl o o a2 s der‘
So=- %l gy S =7 o

age Do NN iy gy dhadeze ol (55 10Kay

st D 0,5 0 59l o W 2l 2aSm periai W S
w;~wu~=~w,-ﬂ'¢i~ﬂ;—auswmuﬁw»;
Of gmy Oy dzg, L el Sy il 300 Jo Dan Dl 04SG
sigd Il Ganadly Com gl Cradl i gl 3000 ) Ol il s
Oleyy 187 G o S LU s ) e IS ¢ pame 33 Al
P[NP PSRN G YO NUSI [ PRI JSSR PR B PR NP PRI
z=1 1 ae oLl 2hii s gy Gl Uny gl Bl am ol 310 ¢ pasma
g iy Bl U oy (ST ) Gl e f g ik o
g% Ul e ) (branch singularities) ¢sshaW ¢ pid) Wi Caf
dide ol 5 20

(D) 3,57 Jo) gl i gl Jo O A Al a0 U gt Gl 13

s‘l;‘-fgL»JfF';F*J&:JiuuU&,;JbCMQJ,&le&.U
. Chyperfunctions) dlui,al » ab-Yl of g - s ol

Y F o FY g g)us” dllode ey S5 of faWl e of sy

i o Gl Jpdteds aas Of S0 Y oV am g of S S

bgr b ool oSy gimn 8 Gl § pames o;u Sy Ldadll 5 W

G Na i i i o gl 53aa) Jray 2 28T 0,8

.a.b-)H ajﬂé P

Jigadgall ¥ -4

(hyperfunctions)

\+o -t iy el




Ll ooy iy cobimin Je Jlydll Chgpns it 2 oda ddll 5,50
lls B 15 0l 0y V10A e 5 (Mikio Sato) jloySw U
OF A \aily glin g o DByl Cagpni 5yp 0l o 00 28T IS,
(gl g e Y (Segment)  cowa deki S P ROV T L P
R yrin Lyams Je ISa0 b D Ga<h) &> by a v S
IS8 6 e on S RY il gl e g laf e 2 W )
L(1P=2)

il o JSKa Je Ll dls Al e e Y Dakadll Jo UMBL1 (VY- &) S
AU N
F, @) bl 5 z3pmi ) Jizly pyeddl Lin (Sato) yiu b

Ly ¢5J5-T

R isgome o T 05 S (f, 2 adls o 45 o0 BgSeo Al (1 -4 S
Yo ol Jlit R e pama o g5 58l Yo Ji St

(o el S

Rk gl

\c




SR - PJ S LW g
LS« ¥ e (amal2D) RY e R Jots A R deyasdt o B h S
(f+h g +h) s (f, @ ol

R 9‘+&ak.kd&ioiﬂw (o — ) K& 4

8 UG pall iy a3 damy &l (Excision theorem) Jeadll i e (Yo%) K
Vsl opisdon e R saf D Y g0f cals b R dideadt Lo
Oy Olallly £, g ol 4S8 de 0455 O Ky (R—p 2k (0)
JSEN LG NN s o
of (e ¥ Ll o 5 e ST Lot eda Jomih @l 003 il g
kel JS7 .y Jlyp Olemdh Ry RY ilans Y ois R 2o peild 2ilaid)
0,0 ¥ g ol b oy B pill Gildll (5,2 Of WY R peilt asladt o
s (o Vo ) S8 e e LS adaly domgzie Liens balf
Al e A Akl b Wl 055 i by a et Al e Y W)
R-v
Ay, 385 Jesihs 2 35S ) Lidaalh 5\S7 13) 1 J Cl“" L yas
e aly Sl S A i 1Sy oty f — at i Je Jea
hos Al gLl ooy 1iSny 2 W e e s Yy 8 1 il o
G, SA g al) poe e Jhyigdld a1 oyt ST ot s g
U623 oy = R R e IS b ISy b ally f, g s o
= (£, g ol Usdll i €F, g ) Uf, g)) O 2 sla LS 13
agdons S0y R Jo e h Dipdl o Lam g - g of - £ 05 (f, gD

\ey Aa.d-t J 5 bl




s ¥ e B g Aol ) Wi a) ol sl

Eo+d.g)=(+f,g+g)

d(f, g) _(if _d_g)
d N dz d

q(f, g) = = (df, gg).
R IRV O P AU B T VR S T TR [ e
Jo e Y 8y 4=(q,0) =0, - @) JS& Yo daipiS i g
A el JSy e
bea RORY 7= R 0y btz Jiptiydll et Dot AY an

) wlhan s ool £l S sl iasd iy oW Ot ol
- 8(x) = dO(X)/dx Em (WA W) alodin — S5 WUy B(X) G5 ylasl

-( L L ;
0(x) —( I log z, 5 log z 1)
= ( L
0=Cxr 75 )
(log 1 =0 G Gy il 28l 3 e Sododl yby Co
o w8 O Sy ol 21 ST e O, @) dlyall e ad
o o e aadsll bt el QuyOD Ll Lo £ Ol il I
el el e )iy
P panll i JoZ Jiptipdl o — Jigdly o2
Jo e e gl SISy cildoal Qg ST Jhti il 5y
& -oandl ] Yean Jltlh adn BLs) e U Syt 5 2 0 gty B(x)
& Sl i GV o] ey 1iSny  lpigs a T Sl IS5 i)
e fats Gl g o S Wb 0T LS Wy Jo Juami 50 JS
ELAN 6 il e SIS L Wy bl 2y C77- )
-Jig4 (dual space) 531!

(P ol S

kb1 e

e




— e clls

S o Bl el b ity Aol Al Gy pudd Lelylows 6 1ISCa,

LS e T g e ot M Vsl = ey sl iy s gay syl

e L JS7 36 s A U iy i Chnn 00 0N o f ke )
o)

Ved | ama gk




analytic

analytic continuation
antiparticle
bilinear

Boson

calculus

compact

complex mapping
conformal
contour
convergence
cyclic group
decent function
decomposition
deformation
discrete

domain

Fermion

finite multiplicative group
finite order

foil

genus

Hadron
holomorphic
homologous
homology
homotopic
honest function
hyperfunction
infinite order

inversion

2 | 1z

T Dt s 3 ) e
sball el

e

C1i¥

T

by

S e e
sl

(5,555 bl o
M

Rpdldl 30

et JI)

» -

Nl

S

O gen

Losball 5ya8 54
(33doa) il 4,
G,

S

Oyl

SR s
UG.QLLT

TP
idde

Gt Uis

N

g Y i,
oMl

1250 bl S

el | w2

L ) 3o ol

Yy




S N T R

irrational number
manifold
Mapping

metric

moduli
modulus
nonanalytic
noncompact
open set

ordinal numbers
palindromic
parity

polar coordinates
prime numbers
pseudosphere
quark
quarkiness

real number
rational number
set

single valued
singularity
smooth
smoothness
spin

step function
topology
transformation
twist theory
unigeness

weak interactions

A A M Gy

Y oue

et
ikl bl
s

ales

Jlas

iz i

b ppuan E

T gtie A6 yares
W INRPRY
oy

S
Lhalt oAy
W sl
a5 S
B8

W S

(.5575‘" Sue
o 3

e

1y s oS
ipol 4l dais
Ll

S

3 gt by

b 31l

J#

S o

>4

gl oYhelad)




