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126. n=m=1

127 5) 29353053 AB-BA=1 G@mds Bm33(%@)m(4)°o;] x99

8:5‘?815[2(18‘56’A F0gy 30 95Axgboesb. dogowgdm BAB-B*A=B ©o>

AB? — BAB = B .59 Gmemdgdol dg3Mgdom dogowgdm lA,BZJ:2B.

1.29. bemyopoE Ny 3037300 9d96. 353> 0M>®, P, M3gASGHMIA0

3M3930Mgdl x s P, M3gHSE™MAJOmsb, HMImgdoi gOMNISEbgnmsb 5@

3M3IB0Mgdgb.

137. (A-28)" = S 0 (B4)
n=0

139. o) 2ihp,; &)2ihx;

140. &) 2iA(xp, + p,x) &) 6x+x2di

X
144. a35J3L

wlera)= 3 Lt Con)=3 L 1) jrage) ¥ o= Flapets)

n=01M- dx" n=0 n!\ h

98



Gbowos, @m3  T(a)=exp(ipa/h) @@OELErosEool  ™m3gBoGM@0s,bowss

f?z—ihdi 03379ebol  M3g@s@m@os.  sdo@m3d  JoMEsdo®  dgodmogds
X

hggbgds, ™I

ks i |0 0
2m
beygoe
[Fla) W) = Tl (e () -V ()= o
= V(x + a)t//(x + a)— V(x)l//(x + a) =0
ook 53mEobol  30@mdolV (x+a)=V(x). (1) ©> (2)-psb 53z@op
BBl 3580m@mB0s60 3dn@octgdl G@sblmosgool T(a) ®m3g@s@dm@nsk.
148. @

149, - Lgpep
n

1.50. {i, f(x)}=i£
dx

158. A" =-—

159. 4" =(-1)

160. T+ =T
1.61.

162.  @opyobs  f(x,7,2)  g96J300L  BsBgommds  60Bbogl, Gmd

LEPEEgds 30Gmds f =17, s808™3 ©s8F30(3gds (3bowos.
L72. @ogdgom Lods@oaosbos

L=A+iB (1)
3>dob

L' =A4-iB 2)
53 0G0 BoEedowsh dogopgdm

A=L+L;é:L_L+ 3)
2 2i
173. Boghgmem L= A+iB bsopsbss
=2 - B> +i{4B + BA) (1)

Gboos, BMd L2 w3gBsGm@o goddodamo ofbgds (4 s B m3ghodm@gdol
9030 g mdols gomngsmolifobgdom), dm3s AB+BA=0.
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12 Logyoms®o g9bJiogdbo s 360Tdgbgenmdgdo.  LsTysemmls
(369%5.30m3J30gm@0 ©s YboBodYmo M3gASEBMAJd0

L76.5)Loggoms@o g9bJ30gd0s w(x)zeiﬁx, bows B bgdoldog@o bsdpgoeo
@o@ibgos.

3) Loggomsto ga6dgogoos w(x)=e™, Lopsi 4 6gdoldogho 6sdpgoano
@o@ibgos.

®039 Igdmbgggsdo L3gdd@o 9Fyg9@0s.

P
177. boggmsto g46d3ogdos w(x)=ce 2, Lopsg ¢ ws 1 63d0Ldog@o
@0oi3bggoos. gl sdmbsblibgdo 533sgmBoagdgb LslOgmmdol,4Fyz9@ ™ol
s 3ombsbmdols Immnbmgbgdl. L3gJe®o 4Fyzg@oes.

2m

1.78. v = Ce“x; A=—-n=x112 ..
a

1.79. Loggoms®o ga6Jcogdos w(p)=ce™, bopsg m=0,1142,...
180. 03olLomgol, Gm3d godmgmm SImblbs  Lognmosto  g9b6J309d0L
3ob@megdols

siniw = Ay (1)
do

353 mm sindi M3g05@mao 37 36ogow
»

_d d 1d° 1d° e (<1 g%
sm—y =|————+———F—...lw= 2
i ( 3 5ldg? }// ,E)(zkﬂ)!d(ﬂ“w =

(D-ob 53mblbs (2)-0b gomgseolfobgdom 9bps ggdgdbmm dgdpgao Lobom
p(p)=e" s @ubjgool @ombsbmdol  3o@mds bgogbop  Fobs 179

53m356obs  Bmgg3gdl @ =im(m =0,£1,42,..).08  58mblbol  BsLdom (1)
356@™M 43570 Jogowgdm Lsggmsmo 360Tgbganmdgdls

=5 V) sin(im)
=2k +1)
1.81. sbogmmgondsw 180 sdmsbols gggd6gds

1//((p) =e"?;, A=cosm; m=0,%x1+2,...
1.82. sbognmpogmdsm 180 sdmi3sbols gggdbgds
1//((p) =", A=a""; m=0+1%2,...

183, w(x)= CSI;Iﬂx ,JLosi F bgdoldogHo bsdwgomo Gobgos.

184. 4=-9

185. &) ™ &) e o sinax

1.86. Loggms®o g9bJ0ss coskx +sinkx, boam bsgnoms®o 3603gbgmmdss
—k*.

187. 5)A=4;3) A=1

188. A=-a’

189. A=k
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190. v =Cs1n( > ( j ;n=%x112,...
191. ») f(x y) p(k ) d) Aexp[z(k x+k,y+k, Z)J 3) f(y,z)exp(iikxx)
sd k, =%; y=x,9.2, bogoer [ Bgdobdog@o ggbiGoss.

197. boggmsto gabjgoss w(x)=e“f(x), bopss o bgdobdog@o 6sdwgogno
bowopygs, bogem f(x) 6g50L30g@o bsdpgogo gubioss.

L100. 5) w, =4e™;y, =Be™; lLowog k*= 2;:1215 , bogoem £ gbgdpos-
n’h* . nmw

boggoms@o db0dgbgemmoss. d) E, = 2—2; v, =Csin—x; n=123..;
ma a

Gomg® g9bjiost gJbgds n—13gs56do.
LI0L &) fi,=%c; 8) f1=0; f=c59) f=0; f23 =*c

1102 Lognomsto gnbjiEoss ‘Pf(x)=CeXp{ i e } boe Lsggmsmo
' a,

db0dgbgarmdss bgdobdog@o bsdpgomro f @oibgo. L3gde®o 9Fygados ©o
dORTFOOISgE0.

105. &) ™3305@®Agdol 5@A53MINGSG0YAMdS 5@ b0Tboglh,0dsl HMI >
>Obgdmdgh olgmo dpamdsmgmdgdo, @GMmgddoz Ygbsdsdol Qobogy®
booggdl ghmpE@mygmse 5Jgn goblsbpgdgmo 360dgbgmmdgdo. Gxgo
Sbgmo  Jpamdsmgmdgdo sOLGIMdG6, Josmo  Eomeado K96J3ogdo  S@
539696 LEyPm LolEgdsl. sgomomsr, @mam@i3 I msgdo gbsbsgm
0337eLol  3m3g6Gol  m3g@ms@mmol  3m33mbgb@gdo  gHMBsbgmmsh o@
3039300gdgb, do3@od L =03dpamds@gmdsdo  0d3gmbol  dmdgbdol
30330696390l goohbosm L, =0 gs5bLsdbogtgaro d60936gemds (obog gm
530gmgg 1105 53m369)

d) 9 M3305mAgd0 3mIB0oMgdgh, gl o>® bodbsgl, ®™3 oy A-U
aoohbos  3oM33g9gmo  dbodgbgemmdgdo, B-bsg  oJgb  ao033990
36033bge0™d9d0. 3353MdE Vgodmgds omgsl Bgdwgan: Bpamds@gmdgdo,
Gmdgedogs A @5 B-bL goopémgmse  5]J300  goblsbpg@gmo
d60d3bgarmdsbo  5ALYOIMdG6 > SdageMo  BEyM3s@Mgmdgdol  Fogy@o
396J30g00 Spgbgb LEPw LolEgdsl. Josgsmomo: gHMASEDBMBogn gdosbo

~2

dmd@omdolsl p= —ihdi 0339gmbol > 3obg@ogsa®o gbgmdyools T = 5
X m
®39055MB80  3039E0Mgdgb, 8o3@sd  w(x)=Csin p;; 3356 gmds o,

30690047960 9bg@g0sl a55Bbos 5bLsbmgH o d60dgbgereds,033 7L go
50>, 0930 A M39058™m@ol  Loggms®d  360dgbgemdsms  L3gJ@eo
3O G5Mgdge0s, d5Tob A M39058MO0b  gmdynGodgdse bgdolidogd
®3905¢mAal ¥, dpamds®gmdsdo  sbggg  aodhbos  adblLsbmgHgmo
d60dgbgermds (obogogo 1104 5dm(3560)
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1106. (4B +BANY,, = (ab+ba)¥,, =2ab¥,, =0. oy,  ab=0 o
530@m3 56 a6 b 6ymos.dsgsmomno: X+ k=0 s s@Lgdmdl Fbmgmo
9000  Gomeyudo  gubjsos WY, = 5(x), AmIgEo3  JONEOHMY@SE
boggmetdo  g9bjzoss X ©d> fmSgéo@)m(f)abob, 535gRAMYE S©
300AE0bsE0L Lyggms®o 3bodgbgmmdss x, =0.

2
1.1.09.b5>370m5(0 396J30ss ¥, (x)= Cexp{@} 9L 39630

bgdobdog@o ULoggms@o 3b0dgbgmmdobmgol /', gbsbEygmme obeAwgds
x = too-mgol. sbgmo g9b6J3ogdo go godmo@oibgds asbbogmgoesb, @ols
3odm(3 omgmgds, @md Im3gdygm fmSa(‘;o@)m(f)b Logoome 56 goshbos
boggoms®o g96J30o.

2
1.110.s 300560 B96J3000 ¥, (x)= Cexp{— @} L53900560

db0dgbgeomds f bgdoldog®do 3@33g 9Jly@o @obgos.bLbgopslbgs
boggme@o 360Tgbgemmadgdol Igbsdsdobo @omeydo 896J30gdo 56 56056
0O0MYMbsgg®o.

L1 o) b =9 3) b~ 4,

J1—a?’ 2-2d

b a’h’
1112, (x)=—; (E,)=——
()=2; (B)=2
L113. ) ki 8) 0 ) O
1116. &) (x)=0;(p,)="rk
L117. ) ci=j¢;wdx; d) |ck|2(;m31306036(?)360 A4, goboggmo Lowowpol
3mg60ls Sadommdgdos ¥(x) ppmdetgmdsdo.

2 |24 _ 2N 2 Lo o b
1.118. A _\/;, (¥)=a; (x*)=a Ry

1.119.A=\/#;<U>——Z—0

1.120. 4=+ <x>=o;<x2>=#; zeﬁ;b;mbommbo W=l-e?
1121, Az\g; <x>:é; (p,)=0; <Ek>:2f;;2

1122, A2=é %; (x)=0; (p,)=kn; <Ek>=%(ai2—k2j

1124, (x) = xo <x2>=§+x§; ax=§;<p>=po; <p2>=271—22+p§; apzz’l—zz

1.125. 5) A:\/%; 3) b6oFogms30lL 3mgbs ygzgmsby oo Sendsmmdss x =a

102



Fa0BomBo; p) sewdsmmds Gmaos P = .[|‘P|2 dx = %; 09 b=a, P=1l.oy
0

b=2a, P=1/2; @) <x>=2“4+b;

L127. o) <x2> :<x1>—a; <Pz> :<P1> - %) <x2> = <x1>; <Pz> :<P1>+Po

L30. (P())=|c,

35830 ¥, gabjiogdee V= ZC,(‘Pfk
k

2, boosg € 3098030963900 dmbsFoamgmdgh ¥ -obs

1.131. P, z%; P 2%, bops(s I 309094 ©0bsGNS 0bgg®@Lools
M3905@™@0s.

1133. U =1

1134. |c|=1 sb%y c=explia), bopsg @ bsdwgomo @ozbgos.

1136. godangds o U’ =1.5bgn g@dodgm ®3gosdmel  bsggmso
36093b9e0™3930 5Jgl Fbomme md@o: 1 s -1. S3Gopase Yy 9HIoG
39058mAL Lsggms@o 3b0dgbgermdgdo gl +1, 35Tob ol gbods®ymo
03905GMA0(35.
~ A A AVH cos(ﬁ/2)+isin(ﬁ/2)
1.138. U =expliF |=expliF /2 Jexpl—iF )| = R R
p( ) p( p( )] cos(F/2)—isin(F/2)

2.1. @oligdgdaymo L3gde®o. LEsEombsmy®o 3ramdsmgmdgdo

22. 5656mBI0@gd gm0 Gomea@o  gubJGoss ‘PS)(x):Ag)exp(i%pxj,

oo p=v2mE @5 E20. mogobygsmo 3md@smos 06gobodaos, @olb

253m3 U33d@®o 9430600 335J3b L3gJ@®ol mOxg@omo ao@opgsmgds.
24. o) o3 JgPobggzesdo o6  a35Jgl gm0 Jpamdstgmdgdo. &)

g0mbgggzodo x > —0dbodgh E -V (x) godgmgomos ©d> o3 sbod3Gemda®
5M930 FdgeobagHol gobGmegdol mGo oImyzogogeo  S3mblbowsb
Ibomeme  gomo dgglodsdgds ddygm Jpamdsmgmdsl g) agodgl ddgmo
dppamds®gmdgdo. oy V., =V =V, 85306 3ol 03dgemo dpamdstgmdgdo
ogq Vy>E.

2m
e

26. 5) wl(x)=4e™ +Be™; k* ==(E-V,); bspsg 4 w5 Bbgdoldogdo

d9doggdos.

i i 2m
3) v(x)=Ce™ + De ™; 2 =h—2(V0—E); boo C s D 6330805960

d9doggdos.
a) wlx)=Lx+M; bos3g L > M bgdobdosg@o d7wmdoggdos.

2 2 2 2 . mx

b
2ma’
0, x<0,x>a
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x=al/2 (gHBomol 303500 0639GOLoolsl  Gomeado  gubios Sy
3>M50Jdbgds
v, (X) =Y, (X') =Y, (_ X+ a) = (_ 1)’1 ¥, (x)

n

56 o0B60s godaggamo (—1) @ufmds. o swgdegmos olgmo 693gGo30s
©mbggdol, @m3d LolLEgdol doGomoe Jpamds@gmdsl dggbsdsdgds n=1.

0dogAmygmse n—19dmbgggs ¥, (x) 9963300l bgargdol Go3bgl.
2 2
a 2 a a
29.(x)=—; =—
()=3:04)=73 227+ 1)
2

O (10 N P S

2
210. £=""[,"(0)}
m

212. m=

2.13. dN =—,|—dE.

214.5) F=2"_: 3) 4=

X2
215, w=2 sinz(ﬂjdx _ %+£ ~ 0,61
a

2.16. a=

217. w=

97?

2.19. Ygogmegds IJbomwme  dmomo  bsfomo  LOgmo  Gosmeygdo
396J300L > @oEaobs Bobogygdo s s5Jgl Ibmmme  Fogey@o
396J300l  ImEymol  33oASGL, OMono 3sdBsgmol  (3gEomgds oG
3>dmgaobgds.

220. ¥(x,t)=Ae ) w=E/k, k=p/n

222.%(x,1) = W'(x', 1)’ ) = mv2 12, kg =mvy/h.s] gdb3mbgbiosmeaGo
35305ga0  >Fgedl  bofoasgol  3md@smdsl K LobEgdslomsb ghmsw

(K Lob@gdol d0ds®rm)
223. 533594mgzog 9ol dbmemp O gobagdhols H®mom gobEmen gdst.

2
224, A:@; (=25 (p)=0; ()=,
a 2 ma

222
225, <x>:§—16lcos[3ﬂ i tJ

972 2a*m

226
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w,=Be™;x>a
t//(x)= v, = Csin fx + Dcos fx;

x| <a
)

vy, =Fe™;x<a

335J3L @G0 Bodol S3mblbgdo, @MIgemms Lsgnmsdo 8609gbgemmdgdols

35bGmMagdgdos
S) eafo s3mblbgdo C=0; B=F

prgfa =a; 2
m 1/2 'm 1/2
Lopsg  a= (h—2|E|j >0; B = (h—z(r/0 - |E|)j >0 €))
d) 3960 Sdmblbgdo D=0; B=-F
Petgfa=-a; 4)

2 © (@) FODbLEIbrgbEYmo A5bGMmgdgdol  SImblbol  Vgogyoe
g3mygmdn 9bgagool mbgygdl.
228. 5) a’V,=x’n’/4m;
12 252
d) a2V0 =M, n=2.3,..
2m

Embgms Goigbgo 3560LobmgMgds Fgdmgyo YHMEMdoEsb

w/2ma2V0

n>————->n-1

7h
hggbl dgdmbgggsdo n =4

252
229, B =2
18ma
2,2 2 2
230. U(x)= 24X p_ah
m m
2 242
231 U(x)=-2", p- %1
mx 2m
2.32.
w,=Be ™;x>a
w(x): w,=Csinfx+Dcosfx; 0<x<a (1)

wy;=0;x<0
boggmemdo 360dgbganmdgdol obGmamgdss
petgfa = —a ; 2

. 2 o 1/2
Lopsg  a= (h—2|E|j >0; B = (h—z(r/0 - |E|)j >0 €))
(2) BOSbL3gbPgbB Yo  obGHmmgdol  SImblLbol Tggase  g3myYmmdm

9696200L ©Mbggdl.
2.33.
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w,=Be ™ x>a
w(x)=<w,=Asin(kx+ ¢}, 0<x<a D

bosg
om |2 m 1/2
k= (h_zEj s b= (h_z(Vl,Z _E)j 2
boggmemdo 360dgbganmdgdols obGmengdss
nr—aqé& =arcsiné + arcsin((f cos 7/) K))
ooy

2 /
(mVl —, COsy = 1 O<}/< 4)

3 @)(4)5615(3365936@)'3Qo 566@)«);{)36015 onbbBob 'HaQ;]g)osp 3309 @MdM
9696200L ©Mbggdl.

234.
A;sinkx; O<x<a
w(x)=1{4,sink,x+ B, cosk,x;a<x<bh §))
Ay (sinkyx —tgkyccoskyx) b<x<c
ooy

1
k; = Bl’” (E-, )} L i=123. ®)
boggmamo 360dgbganmdgdols obGmagdss
ky cosky(c —b)k, sinkyacosk,(b—a)+k, cosk,asink,(b—a)|= 3)
=k, sink;(c —b)[k, sink,asink, (b —a) -k, cosk,acosk(b—a)]

(3) BM6LEgbEgbE gm0  gob@mmgdol s3mblbol Jgpgyse g3mgEmdm
969600l ©Mbggdl.

235.
y, =Asink;x; 0<x<a
- i 1
() _ 4 SR G (b-x) a<x<b M
sink, (b —a)
Lz _aj,_sin 2ka N 2k, (b - a)—zsm 2k, (b _a)sin2 ka @
A> 2 2k,a 2k,asin® k,(b—a)
@ a sin2k,a
[ sl (R ?
1R 252
236. ¥) I°U, :W; mnbo ©mby.
m
I\ymU
237 5) N0 3% ay e 2y o2
h 4 2k 3 4437

239. 3) Ygbododolow 1°U, <2,06h% /m s 2,06h% /m<1*U, <12,1h* /m
241 W(x, —0)="P(x, +0); ¥'(x, —0)="¥"(x,+0)
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242, ¥(x, -0)="Y(x,)=0; P(x>a)=0

243, A¥'(x,) =¥ (xy+0)—¥'(x, —0)= 2;"—2“
244. 335J3L 9o Hm0 ©mby
2
mao
Fo=m

Om3gelbs3 dggbsdsdgds bm@do®gdbamo Gog@y®o g9bjios

#ole) =7 expl ol 4o =2

245. (T)=-Ey; (U)=2Ey; ®y(p)= /2l
o " O Ty nR)
246.¢c09F0 53mblibgdos

2mE
72
boggmamdo 360dgbganmdgdols aobGmengdss

2

tgka = _
mao

W(x)= Asinfk(x|—a)} & = >0

3960 sdmblbgdos
¥(x)= Bsinkx
969629003900 L3gJd®o o >@ob
n’n’n?
— n=12,.

E, = ;
2ma’

247. )

B Ae™ + Be™; (0<x<a) i = 2mE
Fe™ (x > a) h
Lobsbegtm 300mdgdosb k-mgol oogds asbEmengds
.ma ika
lﬁ(ez ha _ 1) =1
[N
nk’
2m

3) Bomeu®o ¥16J30s 56 5@l be®IseoboMgdaeo.

E =

248. E =———;n=12,..
2h*n?
S
n 2mE
v,(&)=e 26X a8 E=2x |- T E<O
k=0 fi
249. E, :[nJr%jha), n=012...
l mao -
mw\4 1 X mao
()
7 2" n! h
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2 d"e”"

boog H,(z)=(-1)"e’ 9®30Fol 30aobmdgdos.

250. E, =(2n+%jha), n=0,12..
[72
2 dp 1 T 2 2( P J
251 |a,(p = e mohH " dp
| ( ] 27 2" n!\ mmoh mah
5| =2

), <]
252. E, =|n+— ho- R n=0,12..

2 2mae

mc S nirinf o B

253. %) v, 3pymdstgmds @afos, v 30 39b@o. mmogg dpamdsmgmdsTo

()={p)=0

wo(n=0) —3o gag5JgLb

h
()= a2

v, (n=1) =80 335J3L
RY/} 3mh
)= P70
3) ¥ (n=0) —Bo agodaL
0,0, :%; bos 05 =<x2>—<X>2; 0,2) =<p2>—<P>2

v (n=1) =30 335J3L

lha); n=0 —hw; n=0
2 2

Eif‘za); n= éha);nzl
4 4

2.54. <x2>n =i(n+l} v =M= E,

2 2
1 1
255. (Ty)= Eha)(3 + E]

256. H=ho &+&+1j ho Acf—l]
2 2

258. E, =(y, |ha)[a a+ j|‘/’"> ha)(n+%j
2.59. 2.57 53m(35b0L dggeol msbsbdow
i, =0 M
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booesbss

Vo= Co‘e_ﬁx2 2
n-g 9pamds@gmdol Gomey® KubJ3osl dogowgdm, mg (2) KgyubJooby
nyg® 30dmJdgegdm a’ aohgbols M3gASHMAOMm s Jgmsg 3sImgoyggbgdm
257 s3mzobols Ygogal a'y, =Vn+ly,,,.
265. H,(E)=8E> —12&; H,(&)=16&% —48£7 +12;
Hi(£)=328> —160&° +120&; H(E)=64£° —480E* +720E% —120;
266. Hy(§)=1:H,(£)=2& H,(£)=45" -2

PX, &

267. y=Ce " e 2H, (&), bowsg &= % ©> p=
P2

mm,
M

>

1

E= o o) + (n + Ejha) (n=0,1,2..)

2.68. (n[xfkc) = ;

yggeos bbgs dgdmbgggsdo <n|x|k>:0

(rlplk) =

2
2.69. E, = —A[l— \/%(n+%ﬂ ; (D)

(D-30 n bgmopsb  ©ofygdgmo gdgmemdl dmgm  opgdom
3609369e0™393L 03 ds>JLodsern@  Ib0TgbgerMdswyg, G@Iol PAEMLSE

X0 30L0I3
2mA >n+ l 2
oh 2

5byy oligBgdgmo L3gJe®o IgoiEsgl ©mbggdol LobEdymem Gsmwybmdsl.
OIOTEN
2mA 1
<— 3
ah 2 &)
olgMgd o b3gJ®®o LogBhome 56 >aLgdbmdl.

Gom@ygto ggbjiEoss

£
w=e 28 F(-n2s +1,&) )]
ooy

109



N=2mE \2mA 1
= ; n= —|s+— 5)
oh oh 2
bogm F 3505335030900 3039690395090 g967300s.
2.70. ogoato g9bjioss
t//=(1—52)2F[e—s,g+s+1,g+l;1_7} (1)
boos
N=-2mE 2mU, 1 &mU,,
&= e ; Py =S(s+1);s=5 -1+ 1+a2h2 2

boaom F 303g0390m3g@ogmo g96Joss.

2
2 .2
E, :_hgz {—(l+2n)+ /1+%} 3 n=0,12... €)

>OLgdmdl Lol@gmo GomEgbmds Embggdols, GmImgdoz gobolsbrg@gds
300MdoEsb £>0 oby n<s
271

V V
E2n :ﬂ(l—o_l)(l_'-zn)z’ E2n+1 :/1(2—0_1)(14‘2”4‘1)2; n= 0,1,2

W, = cos™ axF(/i + n,—n,%; sin? axj;t//zm = cos”* axsin oaxF(/i +n+ 1,—71,%;sin2 axj
ooz F 303963 9m3gB 090 g9bJG0ss.

2 2
M s av ) n=02..
m

272. E,
. 2 |
v, =sin” axcos axF(n+l+n,—n,77+§;sm oaxj

ooz F 303963 9m8gB 0900 g9bJG0ss.
2.73. gbgdaos a560Lsbwgdgds 990930 3obGMmgdosb

n’ h? 1
\/_En +\/U1—U2—En= U, + > 5 n+5,n:0,12...

8ma 2ma

z“Fle, B,7;z)

y=c

(1-z)

bood a=pu—c+na;, f=pu—e—na,n= (—2mE/h2)5; y=1+2u,bogoe  F
3039090393090 g76J305°.

274 gbydpaBogamo  L3ydpde  aFysadosbome  Gomeygdo  ggbjgoss
w (&)= BAi(- &), bopsg Ai(z) 95.9060L ga6jgoss.

1 i P’
275. w(p)= L Ep-£-
v(p)=—— exp{hF( P }

F
Y oo )
2.76. ¥(z)= BAi ( _m_gJ( gj Lowog Ai(z) 9.5.9060L ga6dGoss.

h2

110



3
242
E, =[mg2h J Ayt s =0,1,2...

oo @, godol g96J3ool boyen gdos.

2V, 8mV.a® 8mV.a’
277. B, =20 2o, L1 \/ dd +1—\/ e Wy =0,1.2...
a m 2 4 K2 B2

| .mV 2
w,=C,x"e \ W< F|_p v+l' /zm—VOxz
n n ? 2’ h2a2

bopo F opaggotgdygeo 3033(4)63(1083@)0'3@0 3963000,

222
278, E, =(n* +4n2-22)"" 120123,
2ma
o\ n n 1 x
W, =C,| sin— F|——=22,—,—:cos’ = |: n=13.5...
a 2 22 a
o\ o n ln 13 pns
W, =cC,| sin— COST—F| —=—2A+—,—+—,=;co8’ = |: n=02,4...
a a 2 22 22 a
k \ i ik
279. (E)=,|—n; |(P,) =
M r

22 4093980 U133J@®ol  dpamds@gmdgdo.  3mEgbEosm Y@
3500969330 boFoanszol goligans

280. W(x)=4a’sin’ kx; x, =" p=135..
8mE

2m(U, - E

281 x, =L;U=M

- 95093d®®m™boLosngol x, = 0,163

2.82. 3) W(x<0)=2a’(1-sin2kx); k = 2;:1E

2 -E
W(>_ 0)—— 2afe™™; 77—@
by —k,)? N2m —
2.83.R_M~k _N2 E;k2 2mEh U, :

(kl +hk, )2 o
4k k, .
(kl +hk, )2 ’

2
2.86.5) R~1-4 |23 r~| Y0
U, 4E

-1
U, sin® k,/ 2m(E+U,)
2.87.5)D=[1+—°Sm OJ k= VT o)

4E(E+U,) h

D=

111



3) D =095

2 222
7 °nh
2838. E-= e -Uy,  Lowsg n obgmo  dmgmo  Gogbgos,
®dgmosngobss E>0. E.. =1493. (n=2).
2.89. 1=(2”+—1)”h
J8m(E + U, ]

.2 -1
L2m(E-U,)
290. ) D=|1+ oS Rl VEETO0) s E o> Uy 35906
4E(E-U,) h

5 -1
p=|1+" Y

2n*

z°n*h?

2)) D=1 (4)(7)60 E:W—l—UO Qo E1:11,583, E2:1683.

-1
Uosh’nl J2m(U, - E)
291 )P =|1+——| ;7=
4E(U, - E) h

d) D<<I1, @3> nl>>1 @ 53 dgdmnbgggsdo

E E
D=16—|1—— |exp\-2/2m\U, - E)/h
U ( UJ p( 0 )

0 0
3) 953J5®M6gdolomgols D = 0,27, 36m@mbgdolsmgols D ~10~Y

292.
w(0) e +e ™ 2m(U, - E)
w@l) - 2 T
2
Shz(kl _kz) 1 1
293. R=|—%— | ; Kk :g‘/sz’ k, =E4/2mIE—UOj

sh™(k, +k,)
(04

E=Uj-ogob R=1, bomm E—->wx-0g0l bgmolsggh doobfHsxggol
g30gp0 gobmbom

R ”UO 22_77’! —Z—Z\/ZmE
ah E

boge gaoslogy®d bpgs®do R — 0 Gmam@E Inbsgempbgeo oye.

sha(n — k) ’ N2mE w/2miE+V0i
294, R=|—/F—H | k =S ——

b 5

shma(n +k) h
it ™ 8mU
295. D= d ; BoEgy —— <1
sh? +c052£” 8mU0J e
2 2
a h o

112



sh? ™
8mU
D= a 5 OmEs —n; 20>1
shzﬂk ch? z 8mU0_1 ¢
a 2 h2a2
296. D~ FE
297. R=|4’; 4=—1% k= ]2"E oo
ikh —ma
)
D=|B; B=’;‘L.
ikh —ma

298. gbg®0s, MMImol EEMLSE bofomsgo 56 so@ggmgds ds@og@oEsb
3obolobmgmgds Igdrgao asbGMegdopsb
kh? 2mE

teka=——1: k=
& om h?

>0

23. ®53pgb0dg 0530bgx@gdol bos@olbols dJmby LoliEgdgdo

222 2 2
299, =EMIM M, o3
1M 2m a2 b2 >

Y, ., (x,y,z)zwfisin My |sin ﬂy
1 ab a a

2
2.100. W = l—ﬁ =0,038
3 4r

222
2.101. E=258,10, % 96099950,
m

ab

2.102. dN ="~ dE
27
222
2103, ="
4m
452
2104, B, =—— "2 o012, | =02,
2h2(n+|m|+

boos(s l//nl(x) Qo l//nz(y) 900356bmBogngdosbo  mlLGomsGmAgdols

5dmbsblbgdos, boam = 1/ﬁ; N =n;+ny; n,=0,12,..
m

113



2106. E, =h k+“( 1j+h k_a(n2+lj; ny, = 0,12,
& 2 2 :

m

2107. E,, =h ﬁ(nl j ‘/kz( ) n, =01.2,..
1772 m

2 2
2108 £ =T ( 2+”2+”—;j- 3 =0,1.2,.
a C

n ny n3 2m b2

¥ o (nyz)= ‘/isin " x |sin ﬂy sin| 223
e abc a a a

222 222
2100, £ =" Laus
2ml? ml

abem®

2110, dN =L J_ EdE

2%
2
211L E,, =ha| m+ | +hofny + 1 bogeg 0= |- oo @ = 2k
" 2 2 2m m

Won, =Ce > H, (&)e 2 H, (), bops(s H 9®3o0dols

n

3. 0339 bol dmdgb@o

31.0) L, =mh;m=0+1,2...; v, = e™?

2)) Li — mzhz; m=0,+1,+2...; V=

310. |£, . |=24L,
3L |L,, L |=+ni.
314, ) 35}3;@0 3©393>5¢™M0 bygaos
d)  4ggmes  3mIRBHIGMG0 @)mgmoo[ii,ka:igiklj},,bogpoG fr @39658™@0
s@ob k—9@0 30mgjios gbsdsdobo ggJ@memgmo m3gHs@m@obs.

) [ fi]=ley 80 ) msbooi i m3ghopmGo  sob  Bgbsdsdolo
dgmeg GHobaol Bgbbm@ol 3ma3mbgbdo.

3.20. Wom = i5(7’ -1 )Y,m (9, (0)
o

321 ¥, (F)= Q) e 2x) 2™ f(p), Lows  f(p) BgdobBogdo

396J30ss P 33Esol oobp@ym Jmm@Eobs@ms Lol gdsdo.
322. 5@ dgodgngds.

323 (12) :%

114



325. A" =hI(l+1)- (m+1)
321, (%)= < > [ +1)-m?]2

328. >

¢
329. ((Ap) > <¢>2=”——1;<(ALZ)2>=<L§>:7@2
L

331 > 212

4.1. pobgdgdymo b3g@®ol Ipamdsmgmdgdo

ﬂ'zhz 2
4l E, =20y, ()=
e (r)

42. 1 =1y /2; W=1/2

43. <r>=r0/2; <r2>=§(1—%j; <(r—<r>)2>:<r2>—<r>2 =%(1—6/7r2n2)

1 sinkr

2mry ¥

27°
44. R(r)= ROI (r)= riz[kr cos kr —sin kr],boggog A bo@docdgdols Igedogss.

45. bogams®o  360d3bgemdgdol  aobGmagdss  tgkry = kry, Gm3mols
dobodogng@o 5dmbsblbos kry =4.5,bsopsbsg E|, » 10%% / mry =2E,.

4.6. d)sinkry =+ U - Ukr,
2mr,
212 232
3) T°h ozUo Or°h
8m
37,

47. 1., = TO; W =0.34.

4.8. Lygnmsto 3603369 mdgdols gobEmengdss
h’n 5 2mE,

B0 _y_e2m po |- :

ma ¢ 7 n?

maa

(D aob@memgdsl & = o2

>Obgdmdl  ddygeo  JpamIs@gmds,bmmem  Gm@Es & =>1/2,35T306 @353l
Ibmerme gB0m0 ©mby.
4.9. boggms®o 3609dgbgarmdgdols gob@megdss

8mU0a2 2mE,
JZna[ 72 \JO: =4~

M

5@ 2o5h60s Bgliggdo s> 0™ oG

Lo Jz,m(x) d9bgeols g9bgioss.

115



n* ) > P
410.E, =—— A" —(n, +1)7 | ,bows . =012.., . <A-1;
0 Smaz(nr +1)2 [ (n, ) ] RG " "

1

ﬂ:[ZmazUOJZ.
h? ’
2,2
411. o) E= hk
2m

;3 8) bofomszo mogolbygomos.
4.12. Zn,,z( ):CJ1+1/2(’7;1,1’”): Las J1+1/2(x) 3gbgemolb ggbjiose.

na’ "
E, = 5 et , bosg a,, >0,n-g bgaos (bdol dobgrogom, x=0

ma*
FaoHomBo bgmols Bogmgmamom) Ji,i2(x) dgbgeol gabgoobs 36y
Jran(a,)=0. 396dmew, doMoms© dyM3sMgmosls

(n, =0,/ =0) dgglboodsdgds o)y =7 [‘]1/2 (x) = \/zsin xJ.
o0

ah®  sin*(pa/h)

p? ( 22 _ p? 2)2

4.14. Ls390560 860'3353@(063601) 256G gdss

4.13. dw = dp

fi
; E,, =———<0
r 2m

olgMgdgmo ©mbggdbol 3mgbol 300mds> bgdoldogHo [-mgols dgdgp0

3000300 dIM0399>
maa 1 N<maa+l
2 2

bopsi N olg@gdygero b3gj@@ol pmbggdol @oibgos.
A 2m|E

4.15. o) R(r)zlefm; n= h| |; 3 R(r)~

r

2

4.16. o) a:a:—zi,boggog r1=h— dm@ol  doGggmo  Gopoglos &)
i

2

me
A=—1
872713

(n+2)' ! 62 e’

417. 5) (") 5 (J 3) (1)=2-:(U)=-""
. hm
A8, =Jo =05 Jp = oWl
2 2 2 2 2 2
419. B, =ho|nel| A mam oo 4 mo 1 615
e 2 Sma2 8mb2 ab \ hr 2"n!

116



PR
421. @ommado gabjgoss v =F(R.)D(r), Lowss F=e 7 s O(r)
Fyomdo@ol  os@mdol  Gogey®o  ggbj3oss dodmgol  dmddsmdols
3>9gmgomolbfobgdm .
P? ,ue4

E = - 1
mP2m+ M) 21’ ®

(1)-9o ﬁﬂ$‘333®0 (3§ >0, ,uz% ©5ggobogoo Isbos, beogem m s
m+
M g0 9dB®@bol @s doAmgol dsbgdos.

2 4 32 pll-4p? 128 :
2 )= (3 el )
+p +4ap +ap

424. 5) p,=3-5~0,76; p,=3+5%524 ;) p,=2
426. W =0,01

1 1

[S—

w} = L2 (i=123..)
m

428. ¥, (xy.z)=v, (W, 0w, (@) nos =012, bespsg w, (x,);i=123
II 5390 gobboggawo g@masbbmdomgdosbo mbEoms@Gm@gmo @Gomemeg@o

396J(309000.
Ey =ho(N+3/2), N=n, +n,+ny; N=012,..

©mbggdol 255350930l X gHSEMIS GEEos
G(N) = (N+1)2(N+ 2)
429. E,, =ho(l+2n, +3/2)=ha(N +3/2); N=2n,+1=0]12,.
¥, m (r, 0, (o) =Cr! exp(— maor? /2h)F(— n,.,l+3/ 2, mar? /h)Y,m (0, (p) oo F
20333509110 303963 9mIgHHogmo 39bd3oss.

-2
2B’m 2, 8md
431 B, =-—5 |:2p+1+\/(21+1) +h—2} 5 p=012,..

432. E, —h |2 4n+2+\/(21+1)2 A o1
2m h?

4.33.bsggm5@0 3603gbgermdgdols gob@memgdss

AR _ —tg{kR - Z(arctg% —2arctg ka H )
nR el n n+na

bos
1 1
2m 2 2m . |2
k= 220 -1e) s 0= 22|

a << R bpgs®do gromgdon ds®Eogpgds.
4.34. dg- N -mbols gohgbols 300mdss

117



5) ©> 3) —mgol =

2mU a*
a) fH%:zN

4.35. 3g-N @webol 256960l 300055
1

2 2ma )2 1
b) s — 2 (hZ s—=2 j = xVN; V= _ 2 s bebG va b({)Ob JV (X) 68153$Q01)
a N

396J30ol 3g-N byevo.

)

2-s \2
) 2(V+1)[2m:—?J =X, v=—1+21 , bowsg Xy stob  J(x)

dgbgeols 96700l 3g-N byeno.
436. 5) gHmoEgdno [ dImdgbGol 3Jmbg gohgbols odmdss

2’:5“’ =2/ +1
N2ma/h?
3) 5w Lo@SG3 X14p/0n @OL Ji2(x) 3gbgemob gabjgool
dg-N bygavo.

42. sJbosgoy@o Lodg@@ools dJmbg LoliGgdgdo

440. ¥, () me s m = 0,+1,42,...

1
=——e¢
N2r
h*m?
E, = T dJoMomsEols  o@Es  gggmes  ©mby  MEORINDOSS

B 35M o0 0.
__ o P
441. W(m)Z”(Zn—l)!!{C } , mM=n,n—2,...,—n
W(E, )=2W(m)
n’h?
-0: (E\=_""
(m) =05 {E) 212n-1)

2
442. E, = h ’(211“); ¥, (0,0)=Y(0,0); 1=0,],..;m=11-1..—] doGomnspols

3OOES Ygges ©mbyg 2/ +1-xg@os 35053350 gd 0.

443. Am@s@m@ol Imdghdds Tbmeme ™@o dbodgbgammds  Igodengds
dooml /=0 s [=2 Tgdpgao Sardsmmdgdom
4n*

w(i=0)=5/9; w(=2)=4/9; (E) 3

118



4449, (x,y)=w, (X, (v} n, =012, bspsg v, (x);i=12 II 0szdo

3d>bboggeno 900356bm30g0gd0560 o bEosGm@ gm0 Gom@a@0
396J(309000.

Ey =ho(N+1) 0= %; N=n +n,; N=0,12,..
mbggdol 2558350930l xgHsEmdss N +1.
445. 0339ebol dmIgbGol 3MmgJ3osd Tbmemme ©c@o  d60dgbgermds

dgodgmgds doopemlb m =+2 3&)0)0;9006033 W =1/2 sgpdsmmdoo.

2
446. E —E o+ P
mobnle. = Enlol T
B 1 [P,z
Vo, = exp{’[?”ﬂ”ﬂ'hpm(f))

boos(s Enp‘m‘ Qo l//np‘m‘(p) gbsdsdolo “aobogo” dmd@smdol gbgHos ©s

HomEg@o Bgbjcose.
na?
n,+1

_ P
- s
n,|m| 2ma2

60{]@06 Jm (akm) =0.

447. E bosi  ay, >0 dgbgaools J,,(x) g96]E00ol  k-g@0

2H1En ‘m‘
P

Vol (P)= Ll i) 5 1,10y =13

o -

Csz(\/M‘En m‘/thj; p>a
P
bowsg J,(x) s K, (x) Bgbodsdolow 3glgaol s sgembsmplols

396J30900s.
boggmemo 360dgbganmdgdols aobGmengdss

mjnz(J2ﬂ(Uo - )ﬂz/hszK'm(\/zﬂ “2/"’2):
xJ'mwzy(Uo - }zz/hzijmwzy

2
ma“U
. 0 «<1 ®@&Iml 399mbgggeTo ggodgl gOmsEg@mo

448.

E
”p‘m‘

)/thj; p<a

(p)=

npm

(D

E,,

E
”p‘m‘

m

@)

= U, -|E E E

o az/hzj

p‘ n m‘

p‘ n ’”‘

/ol

33009 Lop@dol & =
by
Egy = =2Uy¢™ CXP(_ éj A3)

mazU0
)

449. 3306y Lop®dol <<l ®@dol Yg8mnbgggsdo m = 0-mgol 5@

23531 ©mbggdo. @olgBgG o L3gd@®ol >@lgdmdols 30GmMdss

119



2
U
J\m\—l(\lzf)zoif = mahz <]
4.50.

/h* 1

Cllm(nn,)mp>p<a nnm _ ZIL[E

G, K, (nnump) p> d v

np‘m‘

z,,(p)= {

bowsg 1,(x) w5 K, (x) gbsdsdolop dmpoEo@gdgmo  3glgmol  ©s

35> 3mbsgmelols g960gd0s.
boggmemdo d60dgbganmdgdols aobGmemgdss

2
K, (ﬂnum a )lm (n'iuma) - 2Zaa

2
maa
33007 LoAdwdol ™@3dmTo é::h—2<<1 335JgL  mby

1
2n*
Loy x——e : A3)

La

bome @63 06dndo &= ”;Oz‘a >>1 ag5dgb @by

2
L

4.51. olig@g@amo 13gJ@®ol 5ALJdMdol 300Mdss
uaco
72

>|m

5. 3 mds@gmdols (33e0mgds ©OMTo

56. ﬁzi(ﬁ—fzj
m C
2 A 104 - -
\%

; :£5+L \%ﬁ]— Hﬁ]}; e=-Vop———H=rot4d
m  2cm c ot
s12. Lo av =-§7d5 + 2 [U,FYREF av )
dty S hy
(D-56 BsbL, @m3 U, >0 bpgds bsfomszgdol @mogbgol gosb@es, boee
U, <0-mg0l geogds.

. 2 . 2
S13. W(x,0)= %exp(_ ihr ;]{3 i exp(_ din t]sin 3ﬂx} |
a

2ma ma a

2
ma

2
90O 7bgds.

5.14. ‘I’(go, t) = ;{1 - exp(— ?j cos 24

Omolb  Jgdpgy  LobEgds  Lofyoll  dpamds®gmdsh

120



T=%[ EOmol  Jg8pgy  OmGIGMA0  LoFyoll  dpamdsmgmdsl

90609bpgds.
5.15. ‘I’(H,t) = ?{1 + (3 cos? 6 — l)exp(— %)}

T:% EOmolL Ig8pgy OMGIGMA0 LoFyoll Ipamds®gmdsl 1dG9bpgds.

5.16 ‘P(x t)—A[1+ ith }—1/2 exp[—mazhz(x—vot)z+ih3x2t+ia4m2v0h(2x—v0t)
’ ma

2 2m(a4h2 +t2h4/m2)

517. ¥(x,1)~ Z@O(mxje 2nt

520. i(t)=5+"p; plt)=p
m
2
521 #(f)=5+Lp+ D00 ()= patot
m 2m m

522. x(t)=Z%cosawt +——sinwrt; p(t)= pcosawt —maksin ot

523. 5) mogobyggsmo bsFogsobsmgols
() =5+ 225 0= s (0 ) = 5 250 | l0) =2
m 2 m*a* 2a*
d) 900y3560™Mz56 gge 3o Imddsgo bsfomsobsmgols

2

e P B ) = 1 ),
=0+ P = s B ) =1 2

72
2\ _ .
[ )=
a) ®bEomsgm@olbsngols
<x(t)> =X, coswt + Lo gin wt; <p(t)> = p, COS @t — max sin at;
mae
2 2 02
<[Ax(t)]2> = a?(cos2 ot + h”sin” ot 251n2 i)t]

m- o a
2 2 2 4 .2
<[Ap(t)]2>:2h—2(cos2 or + @4 S a)t}
a

>

72
525. ) 0o30bgxs@o bsFomszolsmgols

[5(0). %(e)) = —in

3) gOM350™gsb ggendo ImdMogo boFoesolomgols

[5(0). %(e))=—in

a) ebgogsGm@obsmgols

[p(2),2(¢')] = =i cos w(t —1')

121



$26. (Bl o) ~(E(-) = - (pl-) | ﬁ(t)mL[_

527. 9bods@ygmo ™m3gAsGmos

U = exp{iS(x,t)} D
bosg
mVx mV’t
Slx,2)=— 2
(o) =-—=+= @)
Gompa®do  g9bj3os  JMMAEobsGam  [o®dmwagbsdo  gdwgabsodsw
3>M50Jdbgds
W(x',¢) = expliS(x,¢)]¥(x,¢) 3

Gomea®do  g9bjgos 033gmlbygd  [oddmpygbsdo  gdwgpbsodsw
25M50J369ds

. 2 .
d)’(p',t) = q)(p =p'+ mV,t)exp[— lm;l ! + lpthj 4
528. 9bo@o@ygmo Mm39@sGmMA0sS
U = expliS(7,1)} €)
bos
S(F.0) =1 (1) @
he

s f(7.1) g0 gdB®H0353608100  ggmgdol  gomodBum 8565650
dmbsfog g96Jz0ss Sby

I = — ' 10 =
A= A+NfFa)y ¢ =p-——f(7.1) 3)
c ot
5.29. f(t):)%cosa)tvtﬁsin a)t+&(l—cosa)t)
mao mao
ﬁx(t)= D, cosa)t+ﬁy sin @t — m@x sin wt

A A

(t)=y— xsin ot +&(cosa)t—1)+ p—ysin ot
mao mao

~>

py(0)=by: H0)=2+ 05 p. ()= p.
bos
eH
mc
530. oy sbodbygmo LolEgdgdol 3dsdogr@mbosbgddo H(t)=H(p(t).%(2))
Boglgsdm  p(t) o () ™3g@s@dmegdol @gbop bsbgl, 8ogomgdm, @G®d
H(t)=H(0)
531 o) yggeos Lowowyg 0bsbgds p@™Jo
3) PEA™MTo obobgds E,p.,p, @0 L,
d) ©O™TBo obdbgds E,L,,L,,L, ©> r’
©) EA®To 0bsbgds p.,p,Es L,

533. Ygogeegds Ibomwme  Logmo  Fomeygho }9bjgool  @@momno
353053600 S MoEydShbs3 Bobogado sHHo o3l Gogydo gubliool

122



doEgmmol 335005¢L, gl Emomgds 5@ sSolobgds (EsbY  ©S350MZggdsE
bowopggddy.
534, ¥(x,t)= Ae @) ) — E; k=%,
/] /]
535. ¢, = fsm(ﬂxj‘l’(x,O)dx
a a
1

536. 5) A= (i;mj 3) V(x)=2ma*x>

537. <x>:0, <x2>:4:m, o, = <x2>—<x>2 = 4:m’ <p>=0, <p2>:amh

c,= 1/<pz>—<p>2 =~Namh; c.0,=— 5by Jdsgmgommgds 3g0bgbogdyol
0565g5O©MS.
1
539.8) A=—;
TR
3)W(x,t)= L (x)elilt + (x)e”;"’zt _ L e {sinzx + sinz—ﬂxe_3"“”}
’ \/5 L4 ¥ \/Z a a s
nirx’n? 7’
Lows E =—n=12 S W= ;
RG " 2ma? R 2ma*
| X t] {sm ( j+sinz(z—ﬂxj+ZSinzxsinz—ﬁxcos%ot}
a a a a
3) <x> = g{l —%cosfﬁa)t}; Lbobdomy y = zfz) 437zh2  sB3m0@ s
c=222_03603%;
972 2 2
d
() <p> = m—é? = %sin 3ot

9 (H)=[¥" H¥dx = %j(\yl +¥, ) H(Y, + ¥, )dx = %(E1 +E,)

o9 gm@Igmsdo gbps Yggzodsbmm 2.7 sdIm3sbol gbgdgool gm@dges ©s
dogogdm

12 +22 )22 5 2202
<H>:§ 24> 4 2
a m a m

L o] 27 i
540. W(x,t)=——e"'|sin 2 x +sin == xe 3’”’el¢}
a

Ja | a

|‘P(x,t)2 :l{sin2 1xj+sinz(z—ﬂx}r2sin£xsin2—ﬂxcos(3a)t—4
a a

a a a

123



<x> = g‘:l - 93—22008(3a)t - ¢)} 053  60dbogl, M3 EEA™mOlL  sogmsh
z

3074900 Ubgs 9mIgbBowsb. 3g@dme, @m3s ¢:%, (x)0Fggds %-QoS,

bome Gogs ¢ =7 ,(x) ofygds %{ 322 } — ©ab.
7
30
541. boddodgool Igedogs A= |—;
a

¢, 3M380(30963go0lL Lodmgbgmsw gbs®agdmmdm 535 5dmi3sbols gogaom
RS 3RYSYMd0

0; n=13,5...
c, 4\/_ [cosO cos[mz]]— 8415

[n;z] [mz]3 n=0,24..

boge Gomeygdo g96J3os 0Jbgds
i( +1)27r2ht
30(2) & ma®
P (x,t)= ;(;j n:§5 en—351n%x
1 1 2 mo % £ mo

542. ) A——2; 3) \P(x,f):Ee-lwf (—j e 2(1+\/§§e Wf), £= Rt

2 1 Imo h
|‘P(x,t) :E ;e g (1+2§2+2\/§§cosa)t); 3) <x>: Fy cos at ;

S 0@ oSS 1/ZL > LokJodgs ®. ©) <p>:_1’hn;a) sinat . g63689LE0L
mao

0gm®gds 53 Ipamdsdgmdolsngol bEm©gds.
5433)(H)=E+ %mvz :

544. o) |l//(x,tj2 = 1}m%we_h(x_acoswt) ) <x> =acosat ; <p> =—mawsin ot .
909689LF0L mgm@gds 3 Ipamdstgmdolsngol LEm©gds.

6.1 d9dxgmngdol LEsSE0mbsgy®o Mmgm@os

619 EV =1, v L HE) L o
2 g 2(n+1)

3) Er(ll):VM:E{a_zbJr a Sin27z(n+1)b}
a 7z(n+1)

a

9Ig8m;gdols mgm@ool 3odmygbgdols 30GMdss
22
|V0|<<h T _(n+1)
ma’

6.2.30©053000 EsMgmom SpgomswE gohggbgdm, MM oo n-bmgol

124



S @0l sdmoegdgmo n-by.
6.3. LESbEIAG Yo Fgdgmmgdol mgm@oomn dogowgdo:
ela’s?

2ho
SdMogor 3gm@dg @ogdo dowgdgmo Fgrgao gdmbgggs baLE gwgal, Gol
353m(3 9g98mmngdol gRGm ds@smo Moagdol gsbboggsl sbG0 s@ >Jgl.

EW=0; E®=—

2
64. E,gl) = —%; E,SZ) = _ﬁng »  boog By oMol doGomswo
g mdsMgmdol 3mmsmobgds
B, = 1024 ma‘e? i (k+ 1)2
xSt Sk 1) 2k +3)
2
65. E, ~E® +EW 4+ E©) _m{%+lj1+f1—fl-
20 2k 8k?
A7 3@030L 3BgdsEMdOL J0GMdss |a/k|<1
6.6. E(gl) =%; E,S]) =%; n=12..
—%,n:O
27,2
EP = 9'”6" 22’2 ~1, n=1
7
2 nz2
n(n + 2) "

938m:gd0l 0gm@ool sdmygbgdols 3o0Gmdss
7272
|V|<< d ——(n+1)
ma’
m2a*v;
10247*n*
68. EV=E® =0 e n g9680s;

67. EY) =

EY 2% neg n @afoos.

2ma’
FO e o
ﬁzhz(n+1)2 g =y
Y93gmmgdol mgmeool 3odmygbgdols 3o@mdss

2
g <<%(I’l+l)
a ma 7w

69. dgbs@hbrogds.
6.10. 3mas®0bgods Gmeos

21d?
hz

Qy =

125



6.11. 3meEs®0obgds Fmeos

21d*

3n*

6.12. (©mby MORIOSESESS  AoEYFOMYdmo,  bommm  3oMggeo

2

o bbgdygmo  mbol asbanghs  0Jbgds ?%.QQWS(‘]{JBOB A MO TN
oblbgdo.

6.13. by LoIxgASEIPSS A3EYGMYEPmo, bomam dgmeg S bbgdygeo
Emboll  aobaoghs  0gdbgds Eéll) = —aa’; EQ; =0; EQ; =aa’. mbggdols

aO:

60;90630(4)360 oblbgdo.

6.14. E =-—ﬂ0 oG fy =2 SosmaBobgbes o 77—";—“
n*

615. £V = —dg+h,/d] (’”;j n=0.2,.

1
1 ¢’ ¢ n’ o4
g (0) =X ——— H, | — [ ¢, =| — b H
" Jreir L 200 ) e ) T ) > P06 (#)
903080l 3 0bm3gdos.

1/2
616. EV) =—de+no(N+1), o= [?j ,N=012..

2 2 \a
‘P() =C,C, exp —9— H, iHn l;n1+n2=N; 90=h— ,
mn, 1 2 2602 1 90 2 90 Idg

Lowosig H,(0) 3(630@)01) 3meE0bmIgdos.
h'r

2
8

2

617. £\ =

mazUO
o

6.18. E!) = {———[3;1 —ll+1)]}n—n Fl+l; &=

6.19. E) = { L B2 v 6n (1+1)+(1+1)(21+3)]},n:n,+1+1

n,l

2
6.20. R’EO)(r):;exp —(F_FO) }Hn (r—roj;
1 ’2nranr!\/; 2a2 r a

_ 2
E;SOJ) = __0((2 p)ro_p +h\/a 2p—p ro_p_z (l’lr +1j;
4 2 m

1

h2 p+2 4
a= .
mai2p —p2 )
6.21. 3m3gdgmo SdmEsbol sdmbsblbo doowmgds Fobs 620 5dm3obsTo my
398539mgdm dg33egdl  a - -asv o> v

126



V Vann 7(10) an
622. y" ZZ e ,(no)—Zh”z - i) - W—Z'—

a)nk WOy 2w hza)’fm
Oy = %(EEIO) - EIS’?))
623. E ZZ hanmGan _ Z | |2 - :%(E}EO) _E’S?))
@y Oy m mn

3 2
624. E, =ho, — 1547 i n 4+l +iﬂ SN | (B
2 4 heo 30) 2 \mow 2

625. EV) 1[V11+V22+ha) )], vora 1ol = (77, ¥y, + 44|

02y

, bd@s
1

I
©0_J "o 1_,_V11_V22} 2, (0) _ 4 Vay {I_VH sz} 2
i {2|V12|{ T ol 2 2|V12| o) ’

(2) _ Vnm an
626, £ =T ey

W

6.27. E,EII) =—§—ma, oo m 3ogbodgdo 3gobGa@o @oibgos.
U

629. gggmos gbgtgool  mbg  Foobsigeegdl ¥, /2 Logogom,begeem
Gomeyu®o ¢96j(30900 5@ Ygozgeegds.

630. EV =0
272
631 EV—o; p@)_maAt 1
" " n* o 4n® -1
630, E(l) __4a (1) _ —4qma3 (0) Zmn(<:os7zmcos7zn —1) (0)
n > m 432 2 mn
7'h m#n (m2 _nz)
4
(1) mZe
634. E 23
2
0 ©mby obaohgds 2O G5M g e
By~ EY [l_% = J ©d Lodx oo dORSYFOOIO Y
1
Ey o ~E (I_T - J @by
6.36. n1 " —TC oo L @3l Logsbgs.
o’ 2
637. £ =12l _mea
0 5 exp -

127



62 go®osiEogmo dgmnmeo

1/3 2.2 1/3 2.2 1/3
h*F, F,
6.39. 5) E, :(243j [ 0 J z1,966(h L J

32 m m
U3/ 2 \1/3 5 o\1/3
F, F
> oo (2] (22 el )
4 m m
dma’
640. 5) E=— pErE ~ 0,81E,
256ma’
0) E=——""——"~x0,74F
) 707 h> 0

641.F = \/gha) = 1,73hew; o= \/E . bgbEo dbodgbgmmodss £ = %ha)
m

2 2 2 2
642. S)E = Shz ~1,013E,; 3) E = 2n ”2 ~1333E,; g) E= 6h2 ~1,21E,
ma 3ma a
2
643. E = 21h2 ~ 1,064,
ma
2812 572h?
644. E="""_~1064E; bybHo 360Tgbgmmdss Ey= .
ma 2ma

645. 3370 EMbol >@Lgdmdol Logds@olio do®mdss
o) hZ

U 2,26 g L s

max{ﬂj(] (r)r e r} o

o0 geEdPmsdo dobodsgy@o 860dgbgmmds  Tgglodsdgds 35®5dgHHols
033 0d>a09® 3603369 mdsL.

646. 5) E="2 < 071hw; w:\/E
m

V2
3) E:ﬁhsz,SBha); o= |k
5 m

bgULEo dbodgbganmdss E| :%ha}

137, 2,2\1/3 2.2
647. ) E=[ 2B [ g K|
16 2m 2m

U3/ 9.9 \1/3 PSNTE
3 E:(ﬂ) KON IREPE VY LI
2 2m 2m ’

128




k2h2 JIB

b9bEo dbodgbgmmodss K :2,338( 5
m

oa

648. o) &= 26Xp%2€/4z0,68; y=2na
y

m
72
523\/;&2 23 27zez0,77; y? =na’
16y 16
bgULEo dbodgbgenemdss
50 = 0,5
2
649. 5) E =

2 ;

hZ
3) E=292—"— ;
Ha

2
bgLEo dbodgbgammdss Ej =2,88h—2

h2
6.50. EOl = 7,5_2;
La

2
Bgbio 360Tg6gmmdos Ey = 7,33 —

2
651 E, = \Ehw ~1,22hw

bgLEo dbodgbgemmdss Ej =hw

2 2
652. 5) E=— 4% _ _g4™¢
372. hz h2

5 ma’ ma’*
o) F=—— ~—0,31 ;
) 16 hz hz

.
b

2
maoa

2n?

gbBo dbodgbgemmdss E, =—
2

e )12 r .
653. Eyy =~ v, = (872’ ) (I_Zj 2,

654. 5) E=-Bho~1T3hw; o= L3
m

o) E= ZFhwz 1,6%9%w ; a):\/Z
7 m

bgULEo dbodgbgemmdss E :%ha)

655. E= 2\/§ha} ~1,575hw; w= \/Z
7\N2 m

bgULEo dbodgbgemmdss Ej :%ha)

129



2 2
657. E = 33”3 h—k”3 = 1,082h—k”3
4 2m 2m

661 E=— U {1—2(ma)+§(ma)2}
2ma* 2

6.3 dgdgmmgdol s@OSLGSEOMbsE GO MgmA0S

6.62. bsfogms3zol >abbgdym amdstgmdsdo gowslgmols Sendsmmdgdo
LobOgemm dmdsgogTo (1 — —0) Goaos

0,; n=2k; k=12,..
$) W0 - n)=1 64a*F2(n+1)

z*n? (n + 2)47&12

I; n=2k+1

bos

2 2
[=+rt exp(— a)”ZT J; w,o = ha*n(n+2)/2ma’

0,; n=2k; k=12,..
3) W0 n)=1 64a>F2(n+1)

z*n? (n + 2)47&12

I; n=2k+1

bos
I = 27(1 + a)forz)_l; W, = hﬂ'zl’l(l’l + 2)/2ma2
dopgdgmo  gogagdo  LodsOo@osbos  @m3s  LEygmegds  dgdwgyo
9EO@MS
ma’Fy << h*r*

221 (n+1; k=n+1;
6.63. W@)(n—>k)=@{"+ P A= U
2h
bos3 15) s 8) g8mbgzgggddo Geeos

2_2
2
o) I:\/;z'go exp(—a): J; o) [ = o

n; k=n-1 mao

1+ w’c?

dogdgmo  Fgrgagdo  LodsGmemosbos  GmEs LOgmpgos dgdrgyo

YEHOMS
easyNn+1 <<hw
2 2172
e‘a"|l +1; k=n+1;
6.64. W(l)(n%k)zi " " a= |
28 |m; k=n-1 mao

boo@ 1) s 8) Jgdonbggggddo @Gmeos
o) I =rreg, exp(—|a)r

.
b

3) I= %\/;reo{exp[—%(w— @ )272}+exp{—%(a’+ a’o)zfz}}

130



domgdgmo  dgpgagdo  Lods@omosbos  @m@Es LbEOygmegds gdwgyo

9EOMS
easgNn+1 <<hw

6.65. byaoliopsb goblbgsggdnemos Fbmeome n  Ipamds@gmdost n+1
s> n—1 3pamds®mgmdgddo gowsligmol sSendsmmdgdo

W(l)( +1)_ ngg ( +1)€—2a)z" W(l)( _1)_ ‘]233 201

n—>n+l)= P n ; n—>n—-1)= e ne

domgdgemo dgegagdo Lods@meosbos GmEs LEYmEgds dgdregao 30MHMdS
W(])(n —>n+ 1)+ W(l)(n —>n- 1) <<1

6.66. byaolopsb goblbgsggdgmos Ibmeome m  dpamdstgmdowsb m+1

s m—1 3pamds®gmdgddo gowsbgamol Sadsmmdgdo

2 |w 2
W(l)(m —>m')= j_z jg(t)exp(ia)mrmt)dt (1)
(1) geEIgmmsBo
a)m’m :(2’”2—4]_1)}2,(4)(’066 m' =m+1 Qé a)m'm :(2”12—;1)7/2’ éme mr =m_1
t p
667, =L 3 | Vel 1ol b 0

Loldgdol 3y -n  Lofyolo Ipgmds®gmdopst Lsdmeme  k-9@
IpamdsMgmdodo  goslgmol  Sedsmmds  (dgdgmmgdol  odm@mngols

F99a3) HOos (k= n)

Wn—k)= |akn (t= +oo}2 = ,(Cil)(t =0)+ a,(j)(t =)+ ‘2 (2
> 09 a,g)(t =+20)=0, 85306
W(Z)(n - k) = ‘a,((i)(t = Jroo)(2 3)

ooy Fo@3momagbl glsdsdol dpamds®gmadsdo LolEgdol gopslgmols

SE0d50MISL FgIgmmgdol mgmdools Igmeg GogJo.

6.69. Ygdgmmgdol mgmmool doMgge @oaTdo Ygbsdmms GMGIGMGOL

adEslgms 08 pamdsdgmdgddo, GOmIgmmsmgolsy  m=x1 b9
2

E1=Z—18Q5m8o(¢)3m65'30. t >00—=Fo 030l SEdsnMdS, O™ AMESBMAL

E, gbgo0s, 9d696> 3930ga0 05b5x85O©@Md0m 3mo(39ds

, eXpihbT
_1{qQa |7 21y
W(El)—z(hbvj I ) dr M

(D yodmbobymgdsdo dgdsgsgmo 0b@ga®omo 3o Geomos ©s3sGJosTo
3563503 gd a0 (C.3.19) s gmbsgrols g4bliools

exp inbt

o nb

f—(l f)lsv/z dr =2pK,(B), P=7r @)
“oll+7

131



b2haomv?| v %

6.70. W(El):M{w—bKl [“’—bﬂz

. ®)T

(qg)z sSiIn——

671 Wl =
2mhaw, | @y

2
1 7(E0_Ek )2 Tz
6.72. Wy, =5 2n

2 44,2 222
673 =" V0 G2 27T
47°h ma

71 9bg@3aB0gammo L3gdH@ol ©s3356H3>

71. E, :ha)(n+%] {Jgga0 gdmbgggs byl dgegal.

2
2 2ma’U
72. E, =——" P B .
2ma 7] 2

2v

vz 2
73. E, = M Uy+ €Y
242mC,a
ooy
1
C, = [N1-t"dt )
0
(D-56 dogowgdor 0dol gomgsaolifobgdom, @md n >>1
AE‘n =E‘n+l _En ~ 8En ~ Enzv (3)
on  n(v+2)

olg@g@geo b3gJ@@ol Lodgg@oggs

1 av+2)
E)= = E 4
dE)= i =" 4)

n

74. 335bogmsbogn@ol gs3mygbgdol 300mds 53 53m(3565T0 Sbig
359m047H gds

n |x—x0|%2 <<1
2\2ma

v =2-bogol 3gsbogesbogn@mol as8myggbgdol 300mdss Vma >>h
75.  3g>bogmsbogn@ol as8myggbgdol 300mdss

v=2
hv r7<<1
2\2ma
da 27h
76. E, = ——expy— n+3/4)-2
a’ p{ \/2ma( ) }

7.7. 630%069301)06‘2](4)01) 35dmygbgdol 3o@Mdss

132



3 —1-v/2
L e (X_OJ «<l1 (1)

\mU,a* a

y:

bosg

2
X0

@oEysby(3 dspogo mbggdolosmgol  E, — o, Ygbsdsdobse x, — o, (1)
3>dmlobyemgdoEsb 33916905,0m3 v >0-mgol Tgodangds asdmgoygbmm

335bogesbogn®o dopamdol LFSbsGE Mo gm@I g gdo.

b
78. OF, zl 5U(x)dx;

77 v(x)

b
bos v(x)=\/%[E,£0)—U0(x)] ©o> T=I% ,  beoaem E,(lo) boFgolo

969mg000.

\/E m3/2
BEYERE
03 bofog Do, Losiz U <O0.

m
7.10. N = prey [(=U Ydr

79. N

_[(— U)3/2dV. >3 gmAdgmsTo 0b@gymgds bpgds LogHEol

n+3/4

711 E_ —E =V,In
n+l n 0 7’1—1/4

72. 335bogmsobogyg@o Gomeyg®o ¢9bl0gdo, Sadbsmmdgdo ©s
L5TYsemgdo. 3mFb3osE @ d5M09Mgddo goligems

\/ﬁj’- F(x)dx )
I(E,).JE,-U(x)’

<xz>=az(n+%j; <x4>=§a4[nz+n+%} at=T

7.12. (F(x))=

2\ _ L) a\_3 2| 52 1),
<p >—mha)(n+5j, <p >—2( ho) (n +n+4j,
L
7.14. doboggolomgol y =rt , bogm gobbowgolsmgols

_% jpdr} = expl 22ma qu

o

(s _2;5 4

y~ eXP[

b
715, [ p(x)dx = 2h(n+3/4) n=0,2,..

133



716. D =exp = 2—m(UO—E); X, =a 1—i
hn\U, U,

717, D~ exp| —24N2M (7 _ gy,
3U,h

7.18. D= exp{— ‘;—a\/2mE{1 /% —1—arctg, /% - 1}}

719. D~ exp{— 27”“\/% U, ~-VE ]}

EU,-E

720. D=4

) exp( I|p|dxj U, =U(0)
721,  D=4Y E(U, ~ ) exp{— 4a~/2m U

3
0 —E)z} 385bogesbogndmdols
4a\/2m

U, E)z >> 1

[2m | Er, /E _E
722. W = exp{—— {arccos o ro }}
7.23. D = D, exp M \/ﬂ_ —arct _0_1
h E E

8. L3obo

35dmyg6960L 30MMd5S

8.1. s, =i%; 59 360dgbgemdgdol Iglsdsdolo Lsgams®o ggbiogdos

1 1
v | = L ; v | = L
sx=+5 211 sx=—5 21(—1
1 (1 1 (1
Sy:J% \/E i Sy:_% \/E —1
s, = i%; 53 3609gbgemdgdol glodsdolo Lsgnms®o 3967309805

"o =ilo) =l
s=y A200)7 21

1(cos@ sin Ge™?
2|sinG® —cos

sb0dgHoma@o 3gmbggdos, GmImgdo aoblsbogmasggh N goHmggmmgsbo
39J®®®ol 803500 gdsl.

J, bosz € ©5 @  3o@s@yPmo  ©o

134



86. f=a+bc M39058m@aL  goshbos @m0 Laggmsdo  3603gbgamds
fi=a+b @5 f,=a-b

87. Gopaobs3 L3obol 3dmgjisos bgdoldogd gddby Tbmmmep @
+1/236093bgemdsls  ©gdgmmdl,  L3obol  3GmgJ3ool  33oE@SEL

(6900L30g® ©g@Adbg) 6330L3oge Jwamds®gmdsdo gmggammgol ol 1/4
db0dgbgeomdas.

88. L M39@05@m@ol g@doGygmmds dobo IsgBoige dgdpgy dgboypgsl

SgdL
i=| b (1)
- b® ¢

oo as ¢ bsdpgogo @obggdos. 9bods@dgmo godesJdbgdom (1)
35@3®M03> osgmbsea®d babgbg dgodergds 0Jbsls oggsboano

I 2
o °

boog [, s [, L M3905¢m@ob  Lyggms@o  360dgbganmdgdos. (1)
I5@3Moiol  W3gdol o  ©gHIM3obsbBol  0635M056F™Mbowst o
960@>GH9m0 g5@EsJdbgdols dods®m, dogomgdm

_atc (at—c)2

2
L, = + +1b 3
N ®
8.10 |6.|=+/62 =1, 3‘=\/oi'2 =31
8.11. &{65|=6il
2y |a”, n=2k; k=01,2
8.12. (aO') = R
a"il(o?)> n=2k+1
e ory . . . 01 s
813. 5, =s,+is, = L s_=8,-is, = 00l §5=5"=0
8.14. P 1:l(li6'z)
s,=t— 2
2
815. P | :l(liaﬁ)
Yn:ig 2
8.16. Y= %’ = exp igooE ‘I’:(Cos&%risin&&q:j @)
5 2 2 2

(D-seo6 Booggds ©° =|pf, 03| LlobemGmo BbGool 3oGrsgdbob go6mbo
o = @'[cosﬂ—isinﬂéﬁj 2
2 2

"
820. W, :coszg; W :sin2£ .
2 2

135



—

%[F(aer)—F(a—b)].

821. A=%[F(a+b)+F(a—b)]; B

823. 5) A=/l +[p" ; 3) A:é.

2

8.24. (SlSz)th GO03m 936 3ymdsmymdgddo.

8.22. exp(i@s)=cosa +isina G

Q|

(S,S,)= —%hz boba g Ipamds@gmdgddo.

8.25. <21> -0

9.1. og@ydo B4blizogdol Lodgddos.

91 x, 04ol  3om3gamo  bofomszgdol  bm@Iodgdgmmo  L3obyeo

396J30g00, G@Igmns3  s.-0l  aoM339nmo  360Tgbgeomds  goohbosm
s, ==5,—5+1,..,5.LobEgdol  L3obydo (5GsLodgGHobo@Mgdgmo  130bgdols

dobggom)  ggbjgogdos X = ;(S(l)zs(z) .83 g9bjaogool  gdwgao
3™dd0bs30900

) X =aln?

3) X1 =%{ yD s 00l s, %5
o) x0) :%{ A P

z

900056Dgs brA0dgdgmo s a55hbosm go@gggnso Lodg@®mos L3oby®o
(G305 gdol a5osldol 30356 0. (X§+S) Lodg@@ogmo, beognm
XS(_S)Z Sb@olodgd@ogmo 59bJ3oss). o) Ygdnbgggsdo 2s+156Lbgoggdgeo
153(;6"3(4)0 IpamdsMgmds  0d6gds, boge b)) ©s ) dogmIs®gmdgddo
C3. =25 +1)25/21=5(25 +1). gbsdsdoboge Lodg@@oygmo Ipymds®gmdgdol
LogBom @obgo 06985 (s+1)2s+1), beme s6@0Lodg@@ogmols s(2s+1),
bogom dpgmds@gmdgdol bsghme @oibgo, GEamOE 9bos ymgogoym,
0d6gds (2s+1)°.

92. {obs 9.1 3m3sbol  Tgogagdol  gomgsgolfobgdom  dogomgdm
dmbmbgdolsmgols

¥ =<D(;71,F2)X(+)

bogem g9Gdombgdobomgols

¥ = 05X )
s Loghom  @ogbgo  3mbmbgdolsmgol  s@ol  (s+1)2s+1), Lopsg
sdmgmo  Goibgos, Qg@dombgdobsmgol 3o s(2s+1), boog s
bobggo®dmgano @osbgos.

136



93. d3mbmbgdols s BgHombgdolsmgol gl Gogbgos (25 +1)
95.9) oy fi=/fo=fi =1 8806 ¥ =v, (&, (S, ()
6) (7)"{] _f1¢f2:f3, 86'306

¥ = % Ve, (&) 1w, @, G (&) v G (G (&)

a) L #Sfo#f3# [, 35T0b
wo L{l//ﬁ (651 )‘/’f2 (52 )’/’f3 (6:3)7”//_,‘1 (981 )’/’_,g (652 )‘//f2 (53)+‘//_,f2 (51 )‘/’f1 (52 )‘//_;g (53)*‘}
- J6 TV, (51)9”f3 (fz)'/’/i (53)"",//]'3 (fl)‘ﬂfz (éz)V’/i (53)""/’]'3 (51)‘/% (fz)Wf'Q (53)

96. 5., =5.,=5.; =1—mgob 339690

1N (1) (1
W= 0 o o )20 2P 2 = o7 ol o) 0| 0] | 0
O 1 0 2 0 3

s.1=5,2=15,;=0-mg0lL 339J690>

W10 = (7 o7 ol )%{ L L Y O s S M Py P Y
3 3
1Y (1) (1) (1) (0) (1) (0) (1) (1
ollol]o]| +{o||t|]o] «[1]]o]]0
0o)lo).lo). lo)lo)lo). lo)lo] o

1INV 2\P3 1INY/2\Y 3 1INY/2\Y/3
Sdmgfadmm  (s_:s.,:5.3) bowowggdol ggges Ubgs 3b0dgbgenmdgdo,

03 gdbsi doggsgs®m LolGgdol ©sdmyzogdgee  dEgmds®gmdgdsdwy:
(L1-1), (1,0,0), (L0,-1), (1,-1-1), (0,0,0), (0,0,-1), (0,-1-1), (-1-1-1). Ly g35J3L
Loldgdol 10  @odmygoegdgeo  Jpamds®gmds,  GMdgmmspsk 7
dggbodsdgds S =3 bolggdolb bEge L3obl, bomam 3 §=1LAgm b3obl.
9.7. 53m356> [obs 9.6 53m(3560L Sbsgmyoygdos. Lym a35J3L Lobdgdol
10 sdmgjopgdgaro dymds@geds.

99. aw = 2|¥ (7,7 )| av ,av ,
9.10. &) W = [[|¥(#.5 ) av,av,
3) W =2[[[W(,5 ) avav,
9.11. dW:%{vll(?]z +|wz(7)|2}0’V
o) W=1/2
2) W:%{1+4|S|2}, bsog S= [y (Flw,[F)dv

z>0
9.12. szé{wl(f)lz +|Wz(7)|2}dV
) W=1/2

137



o) W =%{1— 4ls]? } bsasg S= [y (Flw,[F)dv

z>0

0.3 dW =¥

N | VY

N2
5 5 T 3p.g3
(R"‘_aR_E d"Rd’r boFogs3g9dl dmdol dsbdogools

dobgregom asbsfomgdol g4bJis0s 0dbgos

91§_i]
2

(D-ob gomgsgrolfobgdom ”‘I’ r,?)|di7 5>@0b bofomos3gdol gho §g@EoeTo
dmbgge@ol sSandsmmos.
9.15. L=0,2,4...030L S-35 dgodengds dgdwgao 360dgbgamdgdo doowmls:
25,25 -2,..,0.,  beogen L=135.mg0b §-35 Tdgodangds  Dgdega0
3b0dgbgarm™dgdo doowml: 2s5—1,2s-3,...1.
9.16. L=024...030L S-35 Fgodargds 3gdgpo 3b03gbgermdgdo doopmb:
25-125-3,.,0., bomem L=135.mgob §-d> Tgodargds Tgdegao
3b0dgbgarm™mdgd0o doowmb: 25,25 -2,...1.
9.17. bsfomsg39d0L 00390Mdol gomgsmolifobgdom dogowgdm
Ey=ho(N+3/2); N=n,+n,+ny; N=024,.

2

’r (D)

dw = f(F j‘ Y| R+

o | N

9.18. —%(ff FR2 4R

920. dw = |1//1 )|aiV|1//2 dV—f-‘l//l W, (F x (dV)
35blbgoggdgmo bofogmsgzgdol dgdmbgggsdo
dW =y, (7Y dVlw, (F)*av

obyy 56 235J3L 0b@gOx8gMbBoYgma Fgg@o.
921. 6sFoas39d0L LoFgogmem LodggHogg dgbsdsdolbo m3g@sG@M@ol

i) =2 6(F-7,)
3oL Tgoamgdom doowgds, LopsE sxodgs gggms bofogmsjzomn bpgds.
7(7) =2, () 49 (7 + AG)
basi AF) =y, (Fls (FXwi wa) + v (Fwi (FXws v
3obLbgoggdgao bosfos gd0l dgdmbgggsdo

A(F) =207, () + v, ()|

1 1
9022.5) A=——3 8) A=~
V2 2
222
923. 8) yyy = —sin“bsin 2 B =2K; K =2
a a a 2ma
d) v, :Q[smﬁsmzﬂx +sin 22 sinﬂ} E, =5K
a a a a a
2 2
a) v :%{sin%sin 7:(2 —sin 717;2 sin le} E, =5K

138



2 2 2
924 H :—h— d—2+d—2
2m\ dx;  dx;

2 . 2m . 2 h?
925. ) v, =—sin 1 gin 222 E,, =8K; K=
a

a a 2ma’

dORTFOOIS 0.

.oy . 3m,
W3 =—sin—-sin
a

a

2 . 3m
V3 = —sin
a

0 Ej3 =10K; o0 g6ho@o@ 3505235093900,

sin 22 ; E; =10K;
a a
2.2 .2
d) ¥y = —_sin le sin szz E,, =8K; 3505923509392000.

NI m, . 3
W3 =—| sin—-sin
a

2 4 sin P2 i 24 }; E; =10K gop593503dgm000.
a a a a

3 3
AV 13 :g{sin%sin 7262 —sin 7122 sin le }; E;; =10K 250593350 90ge000.
2 3 2 3
Vo :—2{sin 1 §in 722 _gin =52 gjp 20 }; E,; =13K 250593350 9098000.
a a a a a
1 1 (1 1
926 b) <(x1 —x2)2>:a2{g_2ﬂ.2 (n—z-i'?j}
N o1 1 (11 128a*m*n*
%) <(x1 x;) >—a {5_2”2 (n_2+FJ_ 4( 5, oW
z°\m”—n

92. dgm@oEo ©s3356@30L Bm®Iseobdol gangdgb@gdo

927. |4.B|=i/2, bowsgs 21:%(A+&+) B =%(&—a+);
i
928. a=ak+fp; a=a'i+pB°p. aps L-L sébygs oG séob
3o Lobs.godgds Sgomm, dsadmoms©
1 iL
a=——L ; B=-=
RN

x2

h

Y, (x)z (7sz )_Zeiﬁ
929. ©9630mbgdolomgol @ M3gHoG™@0L bsgamsGo gubzoss [0) s

Loggome@o  360Tgbgemmdss 0,  bognm  a" m3g@sdmaol  Lsggms@o
B96dGoss [1) s Loggomsmo 360836gemdss 0.

30bmbgdolbsmgol  a’ @3g@s@m@Gol  Lsgamemo  gubjigogdols

Q5
bsggoms®o 3607369emdgdols gob@memgdsl 56 5Jgl 58mbsblbo.

139



dmbmbgdolomgol a m3g@s@m@ol Lsgnms®o 360dgbgmmdss 6gdolidog®o
333 gJlgdo Gobgo.
931 3g@3ombgdobomgol a* =0, dsg®sd a'> =2ad+a’#0 ©s 53ofmd
domomgdygmo  a30wEsJdbs 5@  >Aol  PboGodymo.  dmbmbgdolsmgols
350©5Jdbs 96oBS@Ymos ©S PboGodPm M3gMsGMAL Fgdwgao Loby oJgL

U ea a-— aa
932. gg®30mbgdolomgol a==%1, f=0 s a=0,F==I1
3bmbgdolomgol  9bps  LEymEgdmEgl  3o@mds: o’ -7 =1.

SAobmsb B2 /a’ <1 w5 a’>1
9.33. 39®3ombgdolsmgol Fgodewgods, dmbmbgdolsmgols sEo.
934. C, (o@3moppagbl aoblobogmggmo  Ipymdsdgmdol  Gommyd
396J3zost f Fomdmoagbsdo.
935. F = [¢" (") fo(F)av

9.36. aj =§C(fl-’gk)agk; ay = c(f, gk)agA

booi C(f.g,)= [V, ¥, dr
937.m%9 f, % f,, 3530b |2> afaf|0> bm®3omgdgammos ghmdy, Omame3
30bmbgdolsmgo,olggg ggMdombgdobsmgol.

bem®do® gdygmo Gom@y&o 2396J(309000 3OMAE0bSE
Fo@8mpag65do

(51952) \/—{lr//fl (fl)wfz (682) Yy, (é:l)wfi (52)}

booi + o — glbodsdobop Yggbsdgds dmbmbgdl s ¢gg@mdombgdl,
bogom &=7,a; ab3obydo (33205005.

09 fi=/fy, 3306 bo@dodgdgm  @@bsFomsgmgsh  dmbmbym
I mds®gmdsl dgdmgao Lobg ojgL |2>=%(a;)2|0>, boge g9630mbygeo
I mdsMgmds 5@ sOLgdMIL.

bem®do® gdygmo GO @A 396309005 3OMAOE0bSE e
Fo@03m©a 96570 dmbmbgdolomgols

Y& &)=, (G, (&)
938. oy fi#/fo#f3, 3506 [3)=a;a;ad;|0) be@Iodgdamos gHnd,

00363 30bdmbgdbolomgo,olggg BgMdombgdolsmgol. dmbmbgdolomgols
Gomey®o g9bJi3os bsdmgbos 9.5 sdm3565To, bmanm gg@dombgdolsmgols

239690

. l//ji((:l) lr//ji((:z2)‘//_fi(§3)
\PZEVUQ(@) ‘///'z(égz)vffz(é

l//fg(é:l) ng(éZ)l//jé(é:B)

140



10.1. g s ™mOggd@d®mbosbo SE™Igdol  LESEGombseado
damdsMgmdgdo.

10.1. dg3xgmmngdol @m3g@sGm@os
0, r>R

V(r)= Ze*  Ze* {3_ r? J <R D

r 2R\ R

boge doMomspo 3pymdsdgmdols Igydgmmngdgmo @smmado R9bjEoss

e 1/2 52
¥, = (_SJ o2/ 5 ay = TR 0,53- 10719 )
7a m.e

96908 3o Aol

Zez)2
E(O) :_me( 3
0 42 3
z2 2
AE, = Eél) = .“V(r]qjo(l”lde :2_”Z€2R2|‘P0(0}2 2224[£J e @)
3 5 ayg ) dg
EW 2
%=izz[£j ~8.10710 78/3 )
E; 5 a,
1/3 10-13 (()1) 4
(R=15Z77-107713). Z=1-00g0ob (5)-sb gmgdaemdm E(()O) ~107".
Y 1 1
102. EY) = (H)="2 | < _
" n? \he) 23 \U+1/2 j+1/2
4rehys, (21 + 1), (0)
103. AE 5 :EHFS(J:I+1/2)—EHFS(J:]—1/2): e ,Uo(3md] 0( )|

104.  gangd@®mbgdl  mGol  O®MogAmJdggdol  9anggdgeegmgolsl
S®™IY@ 90099 gddo dger0ydolbdsggsdo ombols d0M0MS©0
g mdsMgmdol Bommado g9bjiEoss

3
W=y () = e 0 0

V3

Om3@ol glodsdobo mbgs
EY) =-7° @
96903000 gLFemagds 93gmmngdols mgmdool 3odgge Goado 0bgds
2
b4
£ -1 M avar, ©)
7 =7

©> (1) - 3)-psb dogowgdm
E,~EV +EV) =—2%+52/8 @)
10.5. 3g3xgmmgds 0J6gds

V:L—(Z—Zeﬁf{l+iJ 1)

|’”1_’”2| 1

141



s Fobs (104) 5dm3560L Sbosgmpgoyg®se dogomgdm

EV=2,0z,-22+5/3) )
boge E(gl) = 0-p5b dogowgdm
Zy =Z-5/16 )
> Lodmmmeme
Ey~EY +E) =~z -5/16) ©)

106. E(Z,)=2,,(2,; —27+5/38)
53 333mbobgmgool Z,, 306030b5(30000 doGomoEo mbol gbgdos 0d6gds
Ey~minE(Z,)=—~(2-5/16)
0060b5300L 3@ 9630000 Femos [=-Z>/2—Ey=2Z"/2-5Z/8+25/256
2, p2 2 52 3 23
—Z(a+,8)+a +p N aff L@ p 2+20a ﬂ3
2 axf (a+p) (a+p)
+ 640 B aﬂ—Z(a-g,B)
(o + )
bowsi bmmdodmgdol Igmdogs Gmeos
3377)
o[y, s’
2l (a+p)
108. ®mOnm Ipa®mds®gmdgddo gmgld®mbgdol RsBrmdomo ImdBsmdols

dmdgb@o ©gogE Mol 3960 db0dgbgemdgols, begoem 35@
da™35Mgmd9330 9§ d60Tgbgemdgdl.

107.  E(a,p)=2C?

- 5 _, 5 137
109 E =§Zeﬁf —ZZZeﬁr +@Zeﬁr
o3 godmbobyagdols Zeff dobodobsi00m 238 Embols 96g®05 0J6gds
2
E(2’S)=minE = —é(z —@j ~—2(2-0,150)"
8 7290 8

564 Zy = Z-0,150 QS 0mbobsz00L 3mBgb(305e0 GO0

5 , Z?
I1=2(Z2-0,150) - =—

8 2
10.2. 3h5goegem 9]@®mbosbo SE™3gdo
10.10. N) ]Pl; 1Po,l,z 3) 1S0§ ]Pl,; ]Dz; 351;3})0,1,233131,2,3 2)

Ip .l . 1.3 3 3
B3 Dy F5Fy 105Dy g3 Fosa

Ig .1 .3 L3¢ . 2 .2 .4 . g .1 .3 .
10.11. o) 'Sp; D, "Fyyas S150) B23/25 Dyjn 5o S3/2:8) Sos Da; Foias )

5), 8) s ) 9990bggg9090 bEGIseato mgBdgdos Py 'Sy, ws P
1012.  5Bm@ol  os@m3ol  dodomswo  Jpamds®gmdol  geg]@®mbamo
3068039053055 (1s)* (2s)* (2p) s 6mGIsmeydo 0g@dos *S;,.

142



Jeom@ols >@®dols doM0mS©0 damds®gmdols 909J@O™bymo
3068039053055 (1s)2(23)2(219)6(33)2(319)5 > be®Isgy®o mgMmdos ’P,,.
1013 o)/ =+1 8 I=(-1)" g) I=+1
427 +1),

3(2/-2)
10.16. F=C,z""
(NGNS

1014. N =4C],,, =

0

> 2(x) @odsL-gg®dols dmegaol gbogg@lsgado gubjgoss.

3
3 3@3 2/3 \
10.17. dn(p)=——1 || 22— d
n(p) o g[3222J p
ooy
X
xX)=
) x(x)

1018. n=>2b7'" j,/—l(x)dx oc 7!13
Vs oV x

10.19. 30bg@ogz9to 363(4)600 SGols

3 2R3 ¢ 5/3

3z dv
r=2 62 [
9209J®®m™bgdol gH;m85690msb YHMogHmJdgregdol gbgdgoss

_Z ”(’”) . (37[2)2/3 5/3
Ul_zj Ay - [n>7(r)av
9209J@®™bgdol doBMgmsb PHM0gHmJdgrpgdols gbg@yoss

U, =—2j#)dm

1020. E[n(r)]= MI ay - Zj dv + jj| (|)dVdV

103. e&5@™dosbo dmengzyes

1022. ») Z+° 3) 2,5 9) L0 X,
1023. Bglsdgoem 0gHhdgdos: 27 Xy 275t 2H VT, . 30860 2 Loddwm -0l
fob  603bogl, @3 b(ﬁba?)m?)b 0G0 15153&;9&151‘)35 0g®do  YgLlodsdolbo

33°639®0 Boibggdom.
1024. Fgbodgnre mg@dgdos:

) N, ot ¥zl sy
2) LiH-o Pz*
3) HCl-oL Px* 11

143



4) NO-ol 2465+ 2467

1025. 5@ s@ol dglodangdgeo.

10.26. 56 >@ol dglodan gdgano.

1027. 8) (Iy)p = 4593 3) (1)), ~4.5493.

V3 1
6) (ha)e)HD zT(hwe)H2 = 0,46 J3- (ha)e)D2 zE(ha)e)H2 =O’3883
3 1
d) (Be)HD :Z(Be)H25 (Be)Dz :Z(Be)Hz
a’ 1 o
10.28. EO(R,a)=F—E[3—2(2+a)e ]

1029. R, =197 s@md.gohm, E,~-0,47 5@md.gohom, W;=0,008 s5&md.goho.

5% godangds Eogoligghom, M3 s@lgdmdl H; bsdogydo ombo.
AE\AE,

2(AE2 _AEI)

103LAE = ho(l-2x)=0,514 935 33,7-x36 3@0o.

1032. 13 mby.

1033. 339J690> @G0 o gegd@®mbo s meb-mnbo 7 ©s I gag@Bmbgdo.

1034. 5) '258) 'S s T35 9) ' s M5 ) 'Z, % s A3 g T, Z,
'A ©S A
1035. M, =Qh, bowsg Q @Gomos: 0 'Z-ogol, 1 *T-og0l, 1/2 ws 3/2
2H-m3015.
1036. A=01;S=1/2,3/2. 339d600> gdgao mg@dgde: *Z, %1155, @

1030. E, = = 0,3 993

4
1_[5/2 93,2 21/2 »>—1/2

11. dmdBomds 3360 y®d ggendo

111 39J@@Oge 3mEgb3osml gogos 9.f. Jammbols gomoddgds

div4d =0
A ieh A in
112. [Via"k]:_zgiszli [Vioxk]:__5ik
c 7
1 —eH 0 e
113. X, =x——v,, Lbowsiy o= S vV, =—ih———A4
0 ® y 59 (3 Q y ay c y
B = Pih, @ B, =—ihL %4,
w ox ¢
i=iiesi = lien)

114, |A.% |=|A.5, = 7. 52 |=|.5*]=0

[%»JA’O]:_Z[—;; [/aozapz]zo

115. o) Yo p. (x,9,2)= ﬁexp{

(p,»+ pzZ)}‘Pn” [x - ] ¢)

i
h el

144



elhH 2
E,, =||—0 "+l)+p—z; n=0,12,.. 2
e 2) 2u

Lo P, 90masbdmdoggdosbo mloms@m@ol Gosmma®o g96g3oss.
3) ¥, (0.7.2) = ﬁexp[% (pox+ pzz)}laf“ (y o J ©

9696205 3bowos 5@ 0d6gds SIMogdgeo ggJ@mBgmo 3m@gbiEosmols

goe0dMHgo5bg s 530dmd olgg (2) gmdIgmon Imo3gds.

of] |
11.6. ‘Pnpx ’. (x, v, z) = exp(— l;—cxyjj‘ C ﬁ } (n)‘I’npy ». dpy

oo Cﬁj 3000093530 50b0Tbgeo gsdemol 3mgx03096GJo0s.

[m| : 2 2
P . i P P
17 v,,, (p, o, z) = C(;) exp{zmg& + Epzz - M—Z}F(— r, m| + l,g] (1)
oo m=0x112,...35pb0@ 00 33563900  Gogbgos, a= | r;; >0,
€ty
bogoe 7 obobsbogHhgds GmemdoEsb
2r+1+|m|—ﬁm=2n+1, n=012,. 2
e
2 H
E=hay(n+1/2)+ L=, a)0=|e|—0 ?3)
2u e

D Powegdo  ggbdgos  Sefgal  bsfomsgzol  LESEombsmg
g mdsMgmdsls 9O 35O™MZs6 353608 9® 3980 3o, ®39e00(3
@ 3om0bgdamos 256030 dodsBHmymgdomn s Sdo@mI Ygbsbeoms oo
bo®dodgds x,y Lodb@GYgdo.

118. ,33 -0l bsggoms®o 3609gbgemdgdos

(), = a>(2k+1; k=012,.; a® =<
el
P’ -0l Loggmsto 3608369m 039605
(p2), =a>(2n+1)y n=012,.: a® =<
[elH
119. 117 s3m3s65Bo dopgdgmo (1) Gomeag@o gubJ3oosh doowgds
m=—"n -mgol
y
2n 7/372
|\Pn|2 = Cz(ﬁj e 24* (1)
a
boosbsi (1)-0b g@ndg bem@do®gdol 3o0@mdosb doomgds

1
ma* 2" T(n+1)
beygoe <p> ©> <p2> Lsgogmmgdobsmgol 239]690>

C? =

@

145



T(n+3/2
(p)= 27zj,0\‘lf\ pdp = a2 (n(++1)) 3)
(p?)=22 ', dp = 20° (r+1) @

P Lowowol  dobgogom W:27rp|‘Pn|2bQ6bmm6ob bodggmoggl  3dsJlbodxdo

53t Fgo@oedo
pmaX:a'2n+1 (5)

L_ﬂc_]

eH() 6H2

1 i osc
11.10. ‘Pﬂpypz (x, v, z) = %exp‘:% (pyy + pzz)}‘Pn [x -

c 2 2
E :hwo(n+1/2)+§—2—ﬁ— ”CH‘Q n=0,12..

Lo W, 90masbbmdogmgdosbo mloms@mmol Gosmeado g96J3oss.

1111, oy z ©y6ds  dogds@msgm s@omgmado  gmgl@oygmo  ©s
35360@ M0 ggewgdol  aobfg@og, 35Tob  bosFomosgzol  3sdog@mbosbo

Ibomep -ez  ©ISGHIdomo  [gghom  goblbgsgogds 117 s3m3sbols
35d0§Mbosbologsh. 53537 ©O®ML bo@bybogds bsfomsgzol “asbogo” o
ZaolfgP0g0”  ImdBomdgdo  bosfomszols, mpmbr  osbans 9ol gmMogo
dmddomds  gglodsdgds bofomogol gHmagzsdmgeb ggedo Imd@smdsl,

3oblbgoggd0m  mogolygsmo Imd@smbols 117 sdm3sbsTo. sdo@md 117
2

993G3omm0  E,

aob{gtogo  Imd@smdol  9bgHanom  gBmygethmgsh ggendo, beowm 117
sdm3sbol (1)  ge@dgmol godmbsbymgdsdo  d@FYgmo  Gomms

exp[%pzz} Y (z) 9000l g96j300m (0b. 53m(3565 2.74)

1112. @ogemag@o g96J3oss

1 lm osc
\I]Emnz =T (qu ( )fnlm( ) n, =0519'-- (l)
bos
a P _
”1m ( j € 4 (_nlﬂm|+1 2a2} n; =0,L,... 2
969Mg05 go 0Jbgds
2172
Enmn :_ehHm+h a)2 +e—5[2(2n1 +|m|+1)+ha)(n2 +lj; w= E (3)
e 2uc 4usc 2 U

bglbo ggergdol dgdmbgggsdo, (f)m(go <<a) (3)-5b doomgds

146



~ ehm ' ezh(an + |m| + 1)H2 @
2uc 8u’ctw

4)  a5dmbobyengdsdo E](\(,)) =ho(N+3/2)  spfgdl  dg93gmmngdgm

obEoms@m@l, sdsbmsb N =2n, +|m|+n2. H -0l dobgpgoon {@Ogog0 Fgz@o

TggLodsdgds mbEoms@m@ol  dspbodg@o 3mdgb@ol  YHmoghm Jdgogdsl

3526089®  ggmmsb, bowe H253o;géo@)ﬂ@0 Fagdho  goblobmgmsgl
96963000 Fobs33e0 900l ©0535360@ 9@ boFomb.
H
bgb@o ggergdol dgdmbgggsdo, @™ ﬂ>> ®, (3)-©5b doowgds
Lc

2

 ~E,, +hi(2n1 +|m|+1)+ E,, 5
wy w2

53 9g8mbgggeTdo L3gdd@ol ’asbogo” bosfogo do@omswsw gsbolsbrg®gds

dopbodgdo  ggoml  dmPdgogdom s  E,, =ho(n+1/2)  mobpsygl

nymn

©OMMbgd05, Lows n:n1+@—%. dgmarg Fagoo (5) go3mbabymgdsdo
e

Fo@dmowpgbl  IgLfmegdsl, @mdgmbs3  odamggs @ o0  dosgols

%990 Jdggds  boFoasgol  gobog BmdBomdsby, dmaem  Fggdo 3o (5)

3>dmbsbyen gdsdo E, = holny, +1/2)  99b5853g8s  mogolggsmo
@bgzg00l gbgdaosl dsabodydo ggaol asb§gmog.
1 .
11.13. VY (p)=——e"?;, m=01£1,12,... 1
()= M
2 2
=hm —ehHm;1=,ua2 @

" 21 2uc
11.14. ©539dg50 >ALgdmdgb @ gomobgdbygero bEs@Eombsgg@o
dMdsmgmdgdo. 35Tob 3500 9690300 E>0, Goy565(3

H= (f)—e;l/c)z 3530gBMbosbol  Lsggme®mo  860Tgbgeomdgdo  ©s©gdomo

Lowowggdos. 5335605 300@mdol Mmobobdse H(F) >0 wop 3s6dogmgdby,
530@m3 ggJ@mtgmo 3m@gbcomoi olby dgagodmos sgodbomm, @M olog
beolggh  Boomegl QLGP MdSTo, @0l godmE  FMgLobygmol
3ob@mMagds doomgdl Fgdwmgy Lobgl
By =Ew 0
7
Om3gmoi3 Sofgol mogobygsmo bofomsjol dmddsmdsl 569 56 3353

0m3o0bgdgmo LHsEombsmy®o dwgmds®gmdgdo, @53 gfobssmdpgagds
boFgoll odggodst.

IL1S.  @ogeyg®o g9bjgoss

¥y, = (27[?1)3/2 e’ Xs. (M

bowsi L3obyg®o g9bjogdo Gmeos

— 1 ) — 0 2
ZS;:+% _[Oj ’ ZSZ}% _(lj ()



boaoem gbg@aos o 0dbgds
2
E=2__2u,Hs, 3)
2u

1L16. @ogog@o g9bgizoss

= f(p.0)z,. Q)
booi %, b3obg®o ggbjioss ©o f(p, @) B96J00L goblslbEg@sgse
sdm 3565 ool FMgrobygHol gob@mmgdsby dgdpgy MMS6bMBomgdoshb

30do

—2uyHs, =-U,; p<R
Ulp)= {0 ° ’ M

P>R
boo3 4y bgog®mbol  3s5abodg@o  3mdgbGos, R o Lemamgbmogwol
@spoglbo.  bgod@mbobosmgol 1, <0, s3o@md s, =+1/2-mgolb (1)
3mEgbiEosmo Fo®3mopagbl 3m@gbosmy® ds@M0gdl s 5@ ggdbgds
©ob@gdamo L3gd@®o. s, =—1/2-mg0L U(p) 3m@gbEossmo 3o@gbEogeo
R @opoglbosbo  m@dms U, = |,uOH| bodwdoo.  LEsEombsgnyg®o

dEamds®gmdgdo  slgm ®@3mTo  YgbFsgmogmo agodgl 448 s 449
53:(35698do.
1117. Bomomgdsdo Im3gdgmo  300mdgdols gsdm  Gomead  gabJsosh

9J6905> gdrgyo Loby

B 1 " D,z
Popms, == eXpM o+ ﬂf (p)x,. )

bosG %, L3obgdo  Gommgdo  gabjgess s f(p)  gabiges
53954mgoagdl a5bGmagdsls

APl1 o o m :
——[——p———}f 245, H(p)fz(E—p—Jf 2
2ulpdp” op p 2u
11.18. \Pnp)ps LP”P Pz (X V.2 ) Sz (1)
h|e|H
—2410H s, 2

IL19. Ubgs s=1/2 b3060060 60?09{)033601)000301), @mdgnsmgobse
ﬂo;t;—h,m 560l bodsGogmosbo  3s8omEmbosbol s3mEsbol 306¢dsTo
Lc

dm39dgeo Laboo hofg@e.
1120. Ubgs s=1/2 UL30bosbo bofomsgzgdobsmgol, GmIgemmsmgolse

o ize—h, 5@ dgbo®baybogds gl dgogyo.
e
1122. 130bgd0 @omemaydo §ybj3ool H™DY Mo damgosl  slg

359m047H gds
0 wt
¥ie)= (C 0 J ()

0%

148



boos CLZ(O)H@QHO%E’)O 3560Lob@Agd0sb  Lofyolo 3oMmdgdowsh s

GO @A 996J300L  bm®@Bodgdol Jmnbmgbol godm 5395gmagoam gdgb
3060Md51

af +lef =1 ©)
L3060l ggd@meol gmd3mbgb@gdol Lodygsmm 360dgbgmmdgdo Gmeos:
<s)c (t)> = <sx (0)> cos 2wt + <sy (0)> sin 2t
<sy (t)> = <sx (O)> cos 2t — <sy (0)> sin 2t 3
<SZ (t)> = <sx (0)> = const

boowobsg Bobl, @m3 5(1) gddm@o 30939bo@mgdl Bspbody@o  gganol

0030003 20 ggobygdho Lobds@om.
1123. UL3oby@o @Fom@y®o 396J300b ©OMbg ©5IMoEgdgmgdsl  sSbg

3°9m0yg @ gds
C,(0)e™
P() = 1
! (q(owj ?
ooy
£le)="" Hipds )
0

bogoe  L3obol ggJ@mdol 3m33mbgb@gool LoTgsem  3bodgbgmmdgdo
obgg Fobs 1122 sdm3sbol (3) gm@dgmgdon Imogds, mwmbe wf gbos
Vg3Ggomn  E(t)-mo, sy @md 53 FgdobgggeBo  5(f)  ggd@mGo0
30939boMgdl  Isabodydo  ggmol  oMagmog  bmgse  FgdmbgggsTo
NONONTIGN

1124. be&doGgdygemo 130by@o Gom@yudo Bubjgoss

lP(Z‘): L [(a)+ yl)eiW[ + (a)_}/l )e*iwt Lfiwot/z (1)
2w 21']/2 sin ot .eia)ot/z
borsg
yl:ﬂ[f;lu%; 72:%;%\/@ P

530@™m3  L3obol gosd®9bgdol  sSandoscmmds  obyg ¢ dmdgb@do  0dols
SE0ds0mds, O™MI L3obol 3Mmyg3os ogml s, =-1/2 0]bgds

W = gsin’ ot 2
ooy
2 2
7 (%j ) - hay \’ ©
HE+ (HO “’0]
2u

1125. (u)= ;;’c (1)~ 2;; ([F4)

2 o= ehm_ezHOp
" 2ue

b4

nmp.

b4

2
nmp, ‘

1126./, =0, j, = L=
7,

149



1128, AF) = -pl(5)vr ()] O
bosg
1) :1—[%1) @)
SQO
a= 2 3

dogbod o H = rotd ggeolomgol go Lomsggdo ©s o dsbdoangdby
233d69%>

-\

.\ 3 _
s (@) H(,,)z(ﬂr)—s/“‘r (5)
r—®0
0030603 (5) BoEIgEoEsh BS6L  sGmBopsb o 3s6dogngdby  ggeo
Fo@dmoppgbl  dspboda@o  odmmol  ggml  fi=u,(5)  dspbodu@o
33963 00.

1129. H = 87;“0 (5w (o)

—

fi(0)=2()

5357 gdd

A. bma0gH0m0 256L>b@gH @0 © 25679 bpgdgemo
06 gpM o0

3ohggbmm, Hm3
[e*dx=+x (A1)

—00

aobgobogmmor  ®m@o  gAmbso®o  0b@gadsmols  bsdBsgmo,  GMIgendogs
66;9630;9300 30 >@ 7)o dmm&)QOBo@);]&“oa 63336365
je dxfeydy jfex+y)dxdy Idwje rdr =21~ Ie_' (r )=7r

boo;goBoG doo@gds ggobo%]@)doG{]BaQo (A.l) moBo%oémeo.
S99 SEgomsE dogowgdm, ™I
Vs

_[e_”xzdx =.]—; a>0 (A.2)
- a

3bowos, @m3 bgboldogHo dmgero k Goibgobsmgols

150



sz"“e*xz dx =0 (A.3)
@5y565(3 05(8)86‘%@(]3{_]%0 396J30s 3gbdoo.

sz"e*xzdx (A.3)
G030l 06 gy@omgdo _%30693360 5go@M®  a 35M5dgBMomn  gofs®aImgdals
390mR0m. BsBomas, asbgobogmm Te_”xzdx 068 gaGHomol Fobmgdamo
a 3565396600 h

0 % _,2 C o _a?
— |e™ dx=- “d A.4
o 7J;Oe x 7_[Ox e x (A4)
dgmegl db@og
0 |« 17
= 2o N2 A5
oa\a 2 3 (A-5)
a2
(A4) > (A.5)-5b 3o dogowgdm
[x2e dx = 1 */3/;2 a>0 (A.6)
a

—00

Sbggg a 35@53gBMom k-xgd asfs@mImgdomn dogowgdm

© k
.|.x2ke_“x2dx:(—1)ka—k[\/z]:(2k_1)!' Jx a>0:k=012... (A7)
a

- oa R 5
bos@ n!! 5@bodgbs bodbogl -0l @gfmdol ygges @oibgol bsd@sgml
1 56 2-ob n-3gg.
(A7) a53mbsbymgdsTo 06@gadoedzgds g9bjiool @yfmdol  asdm
3396905

I 2k 7x dx— J‘x2k 7x (A.s)
0
530@¢™38 bgdme yobbogmeygmo 06@)36(4)0033601) oBosXQmao‘géoQ dogo@gom
o0 5 '
[xtee dx—%,a>0 k=0,1.2... (A.9)
0
sbggg Sgomse omgmgds dgdrgao 0bGgatemgdo
o0 _ n n [ee] _ ”
i dx 1:( 1) 52 f 2dx : _z(2n 21)‘1',a>0 (A.10)
oo (x2 +a2)”+ n!' da ”,w(x +a ) 2"nla™™"
b
Il X—a x—bdxz%(a+b—2\/g} O<a<b (A.11)
CX
[Flax=Z (A.12)
b X 2

151



231 n=1/2
. 726 n=1
[~ B 12405 n=2 (A.13)
pe —1 4
7" /15 n=3
249 n=4
0,225 a=1
o I8 a=2
[~ E _1rs6 =3 (A.14)
0¢ =1 1401 4=
6,43 a=10
J'xsinz(kx)d _ ﬁ_ xsin(2kx) cos(22kx) (A.15)
4 4k 8k
fsin(mx)sin(nx)dx _ sinlm =m)x] _ sinl(m + n)x] ;o m® #n’ (A.16)

2(m—n) 2(m—n)
B. 00@540L @gem@s 396J300L bmaogdmo mgolgds.

©o®530b  @gmds  ggbdgos  gfmmgds  gabigesl, GmIgmoi  Sbg
3560356 ® 905

5(x) = {O x#0 (B.1)

o x=0

(B.1) 3odmbosbymgdsdo o6 @0l sygiEomgdgero 06@ga®gdol Lsbwg®gdo
QLalOgaem  0gmb.Lsgds®obos, @m3 06@gadgdol Lodbrg@gdo Igoi3oggl
x=0 (go@oml. @gmds gubJos o0  [o@Imopagbl  g9bjiosl
350935803570 35635MFgogmo  ¥ubJzool  Sb@om. JgPdmE, EEES
396J300 356035@F gds >MS CIGPNGICTES 501396 0L 4gge0s
db0dgbgeomdolsmgol dobo Lopowol dmizgdon (Gmamei3 hgggmgddogo

3963(305), 565330 3moigds 0bGga®dsizool Faloo 9Fy398 B9bJ305L;SE
3530530 g30LsL. 5d0@™MI geBS BN6J305L 539369396 256DMAS©d e
g96Jzosms geosll.

bgdobdog®o 4Fyg39@0 f(x) g96jcoobsmgol LsdsGmmosbos GMMdS

Té(x —a)f(x)dx = f(a) (B.2)

—00

50g603bmn  @33gb0dg  mobogsAPMIS, @AMIgalsil Sgdsygmuzomgdl
RG> BIbJGo

5(x)= (- x) (B.3)
x8(x)=0 (B.4)
f@)3(x~a)= f(a)s(x~a) (B.5)

T 5(x—a)s(x —b)dx = 5(a—b) (B.6)

152



5(f(x)) = zl% (B.7)

dx

boos3 x; d0@Gogo ggbggdos f(x)=0 3ob@magdol s 1 byegdols
G5mEgbmdss Ingm x @gddby. dogomomsw, (B.7) 0sbsgs@mmdols 39@dm
dgd;nbggggoos Ugdpgao gMEIYmgd0

5(ax) = ﬁé‘(x); (B.8)
5( 2 —a2)= 5(x—a)2-|;|5(x+a); (B.9)

(B.3)-(B.9) 05bsg56pmdgdoll s@bo 0d5do  Ipamds®gmdl, ®@m3d olobo
900bso Ygogagdl 0denggzosh, M9 53 MbsgsBEMdgdol m@ogg FbsHgl
35063 ga®gom.

©IBS> g9bdaos 5Jab Fgdpgao 0bdgaBomamo Fo@dmppgbs
5(x)=l [e ™ adk (B.10)
2r -,
(il 396J00b Fo@dmgdagmgdo aobolsbmgHgds Gmmmdon
[ x) f () = (=1)" £)(0) (B.11)

bos 7 bgdobdogHo dmgaro @ozbgoo.

V900ga0  mgolgdgdo  I3o3aMo®  Tgodegds  0dbsl  ©SIF 03O0
256DMps©gdnmo g96430960L Mmgm@o0l Fomge gdTo;

s"(x)=(=1)"s")(-x) (B.12)
T5<m)(x—y)5(")(y—a)dy = 5(m+”)(x—a) (B.13)
x"150(x) =0 (B.14)
3o6ggen [omdmgdaeml o'(x) gdwgao mgoligdgdo >3l
[6'(x)f (x)ax =~1"(0) (B.15)
5'(x)=—-0"(-x) (B.16)
j5'(x—y)5(y—a)dy =0'(x—a) (B.17)
x8'(x) = -5(x) (B.18)
x*5'(x)=0 (B.19)
5'(x)= - ke dk (B.20)
2r =,
Go035653 J g9bJEos @ufo g9bjioss, s80¢m8 LEYPmEgds Gmamds
[ &(c)dx = /2 a0 (B.21)
. |=1/2;a<0 '

EI@Bs B9bdios godmgds Fomdmeagbogn 0dbsl, Gmam@ i3 bogs@o
hggamegd®ogo B96J30980L d0dpggHmdols.3g@dme

153



xZ
olx)=lim ex B.22
(x) = lim fg p( aj (B.22)
1 &
5(x) = lim— B.23
()= lim ———— (B.23)
5(x) = lim~- - (B.24)

eS0T £+ x

153p,56%mogngd0560 & §16J30s I(7) 356035GFgds HnE@dom
5(F) = 8(x)s(y)s(z) = (2x)* [ dk (B.25)
Lops  0bBga@gds  Hodmgds ki, k. k. (33memgdol  yzgms
3609369e0md9%00. () 3‘36;](30615 990920 mgolgds goshbos
[[6(F)F(7)d’r = F(0) (B.26)

09 06393090 [503mgdl 08 6(4)3'30, OmdgmoE Imoisgl 7 =0 FgHEomb.
sbggg Lods@mmosbos Fgdpgao msbsgs@omdgdo

e 5(r)
5(F)= ) (B.27)
S(F —7)= %a(ﬁ' —7)o(r' —7r) (B.28)
r

bosi 7' s 1 ghoggemgsbo ggd@m@gdos 7' s 7 80ds@m g gdoom.
C. L3gioomy®o 596 J30g9%0.

C.1. I-g9bj3os

['-g96J30s Fo@dmowygbl gsj@mcosmol a56bmysmgdsl

n'=1-2-3..n (C.1.1)
B5J@MA0sEo 3ob635M @ 9o gm0 dbmenm dogeoo ©5©45000
@03bggoolomgol s 5335480 gdl Gmmmdsl

(n+1)=(n+1)n! (C.1.2)
BoJOmGosgmo  dgodagds  [odImgopaobme  gogng@ol  0b@ga®omols
boboms

nl=[e”t"dt (C.1.3)
0

09 993056b3gd00, G™3 0!=1.

I'-g96J300 LoTogmgdsl a35dmggl gobgsbmpswmm  (C.1.2) s (C.1.3)
05658500Md560 bgdoldog@o 3mddmgdly@do z =x+iy Gogbgolsngols

F(z + 1) = ZF(Z); F(n + 1) =n! (C.14)
I(z)=[e”t" dt (C.1.5)
0

09 Rez>0. sbg go6350@gone I'-g9biosl 5zl 3manaligdo go@gmazom
bodpgoe  @gddby z=-n(n=012.)Fg0B0mgdd0 ©> 633mo 53

(1)

a6 @0 9330 -0l Gewos.

154



290der_dbo Z’gb’gggmc};zdo

o=t fdilevz o3 2(L) ¥,
r()=0-=1; r(zj_‘/”’ r[zj_(zjl_ S (C.1.6)
3 1 2n+1)!
F(n + Ej = (n + 5]!: %«/7[ (C.L.7)

bbgsobbgs o568 339603930l T -296J3090L Iacol 03 Jodo

T(z)r(1-z)=—z[(-2)0(z) = —= (C.1.8)
sin 7z
1 2z-1 [ lj
IN2z)=—=2""Tz| z+—
)= 2 (s 44
1 3z-1/2 1 2
r(3z)=—3 F(Z)F(z + —jr(z + —j (C.1.9)
2r 3 3
@33e09/ba%0 Gogbgol
C(x+iy) = g™ (C.1.10)
35dmlsngm gens® godmgds gobs®agdmmn gdwgao 3o>mgdom
. , -2
E=T()[]| 1+ (C.1.11)
o|  (x+n)
S
(11 y
n=y-C+>|———arctg (C.1.12)
e\ 1 Y x+n-—1
bos
C=[e" ln%dt = 0,577215... (C.1.13)
0

goeogols dgedogss. 3g@mdm dgdmbgggsdo, dm@Es x =1, agsdab
2 =M+iy) =2 (C.1.14)
shmy
s bodsBed aGo goRsJpI3e-
zZ[>>1 s |argzl<7-0gol  Fgodmgds godmgoggbmo  bHoGmobyols
Q0AOIE0S

InT(z)= [z—%)lnz—z+%ln27z’+0(lj (C.1.15)

z

>b

r(z)~ |2 et (C.1.16)

z

155



C.2. 200593509090 30396 9mIgdHogmo B9b]ios.
bm090000 06@gaMom0 25©5335Mgd 7m0 039G gm3gE Moo
396J30gd00,.

2O05335M9d 90 3039Magm3gdMogmo gubd3os gdbodsm@ges gdwgyo
df g@og0m
Flaz)=14+ 92, 20D 2
cll cle+1)2
bosi a o ¢ bgdoldog@o 35@53gGMgdos, ao@ps ¢ =-n; n=0,L2..Go3Es
a=c, 3806 F(a,c;z) g96Jgos gJb3mbgbosma® go6J305d0 gowspols
Fla,a;z)= e’ (C.2.2)
39053350 gd 0 3039 gmdgd@ogmo B9bJios Fo®dmopygbl gom-gom
39Mdm  sdmbsblbL  dgdpgao BgmeAg  Gogol oxgHgb3osEY@o
3ob@megdols

(C.2.1)

d’®
dz*

+(c— z)di) —a®=0 (C.2.3)
dz

o6y @, =Fl(a,c;z). GmEs co® ool dmgmo Goigbgo, 35806 (C.2.3)
3ob@magdols dgmag 53093009090 5dmbsblibos

z

®,=z"Fla-c+12-¢;2) (C.2.4)
59 98:b3gg350 (C.2.3) 35bFmagdol bmyswo 53mbsblibos
® = AD, + BD, (C.2.5)

bosg Ao B bgdobdog®o d990d0ggdoo. Fla,c;z) 396J30o

@9 ametamos  z=0 Fg@GomBo > F(a,c,0)=1.0L s38s9mx50mgdls
9V-0299900b 95b585O©MISL

Fla,c,z)=e"F(c—a,ci-z) (C.2.6)
Fla,c;2) ga6d305 53859050435 993pgs 00565850 0m3g8bse:
(c - a)F(a -Lc; z)+ (2a —c+ Z)F(a,c; z) = aF(a + l,c;z) (C.2.7)
(a —c+ l)F(a,c; z)+ (c - I)F(a,c -1; Z) = aF(a + l,c;z) (C.2.8)
iF(a,c;z):ﬂF(a+l,c+l;z) (C.2)9)
dz c

09  05bdodpgzemdon asdmgoygbgdm (C.2.7) - (C.2.9) gm@dygmgdl,
dogogdm
d" Fla,e;z)= I(c)(a+n)
dz" F(a)F(c + n)
oy a=-nn=012.., 85806 goEsa350gdgmo0 30350y gmIgE Moo
396J30s ool 1 @ogol 3meEobmdby

Fla+n,c+n;z) (C.2.10)

F(—n,c;z):1—25+Mi+...+(—1)”ﬂz” (C.2.11)
cll clc+1)2! (c+n-1)
OO 3>M O Y00 3039639039300 39633090 (C.2.11)

0535330090 9m0d  gobdmgoEgdae @sggmol  Smarobmdidmsb  gdpgyo
GMEMd0m
F(c +n+ 1)

e+ 1) F(-n,c+1;z) (C.2.12)

£ (2)-
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35bbmyoEgdbygm @oyg@ol 3m@obmdgdl ¢ =0aml gfmpgdbsm @syg@als
3mm@obmdgdo > 5@0608698056 Sy L,(z). (C.2.11) s (C.2.12)-ps6 go

530dbgoe
L,(z)=¢" j—n(z"e_z )= C(n+1)F(-n,l;z2) (C.2.13)
Z

35335 gd gm0 3039MgmM3gdMogmo B9bjiool gmxsiisggs dEo®g z-
9%0Lmgol gsobolsbmgmgds (C.2.1) 3F3Mog0L 3oéggmo (9309300, bowe

oo z-gdobmgol 235J3L

Fla,c;z)= 11:52;2”_662[1+OQZ|1) 09y Rez > (C.2.14)
F(a,c;z)z%(— z) ™ [1+OQZ|_1) 09 Rez > - (C.2.15)

dmpgbs Fla,c;z) g96J3ool 6939600 2z Fg8mlsdbo@amos, bmge
900-ghmo  35@053gd@0  YLobEymme  0bOEYdsygeJg  dgdrgyo
SL033GMG M0 25T gdo

Fla,c;z)=1+ 0([c|_1 ), 09 z©s absbEgmems,bogem ¢ — o (C.2.16)
Fla,c;z)=e” [1 + O([c|_1 )J, 0y c—a ©> z bsbygmems,bogmem ¢ — o (C.2.17)

3053350 gd 0 J03gHagmdgHBogmo R9bjiool @owo 3boTgbgmmds
g0b0gsdo 035L;sbss ©s353d0Mgdmo, G™3 53 gybiool Lsdygsmgdom
353m0babgds  ddsgogmo  [@gogo  gohmagzeommgsbo  ©0x9@Mgbiosmgdo
356G gdols 53mbsblibo. dogsmomsE, gsbgobogmmn gsb@megds

2
(agx +b, )% +(ayx+b, )% +(ayx+b,)p=0 (C.2.18)
OIUTEN ag=a;=a, =0 >d 35b@megdols >dmbsblibo

35dm0bo@Ggoogamgdgb@dodygmo  9bJ309%000 s  Sdo@md ol 5@
aobgoboansgm. (C.2.18) asb@mengds

p=e"®, x=Az+u (C.2.19)
holidoon gy aobEMEgdsby ool
2
(ayz + B, )d—? gz + 8L a2+ B D=0 (C.2.20)
dz dz
bos
a = “70 a, = A, ay = Ay (C.2.21)
aj+b +B
po = R g ARy ity + By (C220)
A =2ayv+a,, 4, =aw’ +av+a,; (C.2.23)
B, =2b,v+b,, B, =byv> +b,v+b,; (C.2.24)

09 ALus v 309803096030l oly asbglsbmgmsgm, Gmd LEOmmgdmgl
3003950
auu+by =0, ag+ A4, =0, A, =0 (C.2.25)
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35706 (C.2.20) 35b@memgds gdmbgggs (C.2.3) aobGmengdsl. sdo@md (C.2.18)
®o30l bgdoldogco 3ob@ M gds EsEols 3ORSYGOM o g0
3039090393 Moo g96Ji30g00l (C.2.3) aobdmemgdsby, o9 dJmbg@dbos
A s v 309803096@g80L olg dg@bggs, @I 3dsymgzogmgdmogl
(C.2.25) 3ob@mangds, bogwem dgdwgy a5dmgoygbgdm (C.2.19) hslidsb.

c Z

D=z 2e2W, a=%—k+/¢, c=1+2u (C.2.26)
holidoo (C.2.3) pob@memgds ool B0dg900b 35bGmen gdsby
15
2 ——u
aw |1 k_4 W=0 (C.2.27)
dz* 4 =z z?

90H0ggo0L W, (z)  ®96dgos G@Igmoi  ogdsymgomgdl  (C.2.27)
356@MEgdsl, 3obolsbmghgds gdwgyo 0bBga@smon
z I
k _E 0 *k*l+ k—7+/,l
Wy (z)=—— [ 2 ”(1 +5) P e s (C.2.28)
1 0 z

k@5 u-b gggems 360dgbgemdsbomsgol, bomam  z-mgol  sbggg
olodggdos  gggmrs  dbodgbgmmods,  aoMes  badpgomo  Po@YMmBomo
3609g6gmmds. oy W, (z) ggbdaos (C.2.27) sbdmmgdol s3mbsblBos,
35806 W, (-z)-0 (C.2.27) 356@mmgdol 53mbsblbos, @opysboi k s
z-0gol ghnEamgmmse 60dbgdol dgiEgmobsl 5@ 03gmgds asobGmagds.
Wk#(z) Qo W_kﬂ(—z) 396J30gd0  opagbgb  (C.2.27) a5b6@megdols

5dmbsblbms §9bps3gb@omadm Lol gdsl.
ddsgsmo  gygbjzos  Ygodgmgds  gsdmolsbml Wk#(z) 9093960l
g96Jaoom. sbg dsgomoms  @ogg@ol gobdbmyswgdgmo  3meobmdgdo
Fo@dmowpgbgb 790333900l 19bdiogdol 3g@dm Fgdmbgggsl, o9y 8s50To

5300930
k=n +l(c ) u=< (C.2.29)

2 2

564

c+l z

L(z)=(-1)'z 2e2w _, (2) (C.2.30)

22

c=i% AOML @spgHols 3meE0bmdgdo gos®osb 9HdoBol 3me0bmdgddo

H,(z)=(-1)"e? d [62} (C.2.31)
dZn
Oedmgdoz Fomdmowygbgb Fgdwgao aobGmengdol sdmbsblibgdls

£—2zi+2n H,(z)=0 (C.2.32)
dz? d " o

y4

3960dmp
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I
H,,(z)=(-1)2"L2(z?) (C.2.33)
1
Hopo(2)=(c1)227 212 (22) (C.2.34)
903939906 g96Ji300L  SLoI3FMEPHo  REOIPms oo  z-gdolomgol
(Jarg(z) < 7) 803985 BmE3gEom

W (z) e 27 (1 + O(Z_l )) (C.2.35)

83 mogol  dmeml  3mgodobmn  ©sIBIoEgdol  asMmgdy  bmaogdmo

06 ga®omols 360Tgbgmmdgdo, @mEglsi 0bGgydsmdzgds g9bjiEos s@olbs
dOROPFMIOPEo 03963 gmIgHBogmo FgbJi3os

S) Jy, =[e 2" Fla,y,kz)dz =T(y + )27 F(a,v +1, 7,%} (C.2.36)
0

(C.2.36) o0bdgatsmols 3@ gdsemdolomngol Sy3omgdgmos  dmgonbmgmn,
©®md Rev>-1;Red > |Rek|.

3) J, =

v

e 2" F(=ny,kz) dz; Rev >0,n=1,23,... (C.2.37)

S — 8

sgogo Lahggbgdgmos, G™I
n—1 _ _ Y — o — Y _
J, = (v)n! {1 ns nn=1).(n=s\y-v-s—1)y-v-s)ly-v+ s)}

K y(y+1).(y+n-1)| 3 [(s+ D r(y+1)(y +5)
(C.2.38)
a) J = Ofe*ﬂzz%lF(a, yikz)F(a',y;k'z)dz (C.2.39)
0
5>Jo3 dgodamgds hggbgds, Hm™I
" _ o kk'
J=Ty))A* 7 A-k)*(A-K)“F Yy C.2.40
O s P I

OmEs a=nn=012..(56 a' =nn=01.2.), 35906 (C.2.40) 35dmlsbyegds
godengds doggsbogr 0Jbol Igdwgy Lobgdwg

TP +n=a) ar (v e o
TTrenp—a) | GTR@R)

(C.241)
, , A —k—k")
xF|-na',—n+a' +1-y,7————5
(A-k)A-K)

C.3. 3glgemols s godol gubjiogdo.
39bgarol g9bJ30980 Fo@3mo©agbgb dglgeols gobBmagdols
I 1 [(122); o C.3.1
t———+|1-=J, = «J.
de z dZ 22 P ( )

53mbsblibgol. >3 3ob@mangdols 9Om-9600 396dm >dmbsklibo
3obolsbgdgds Jgdgao 37 3@0z0m
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J,(z)= ii(ijwk (C3.2)

kT (k+ p+1)0 2
s gfmegds p  @ogol  3odggmo ggo@ol  Bgbgerol  Pabiios. 09
P oS®SImgemo  Gobgos,  35Tob  J, (z) oo J_, (z)  $ogogow

539 300g0gmos  sdmbsblbgdos. 838 Jgdmbgggsdo (C.3.1) 2ob@mengdols
bmad©o 5dmbsblibos

J(z)=A4J ,(z)+BJ_,(-z) (C.3.3)
bosg 4 > B bgbdoldog@o d9pdoggdoos.
69yl B9bdoo 05353 30@gogmos 3OROPFAJO Y
30390390393 ®0ge g96J305L;msb g0 MmobsgsHEMd0m
1 (zY . (1
Jz)=———=|=| e“F| =+ p,1+2p;2i C.34
AN o RS R

my p=n dmgmo Gogbgos, 3Bo6 J,(z) s J_,(z) 53mbsbLEgd0
900356900mb Sy 5M05b6 ©d353T0Mgd a0

J_(2)=(=1)"J,(2) (C.3.5)
oo z-mgol Jp(z) 396J3ost  Igdpgpo  SLOA3GMGYG0  gMRSJ(395°

3oohbos
2 T a1
J,(z)= /Z{cos(z—7—2j+0(z )} (C.3.6)

07  pos®3dmgmo  @oibgos, 85806 (C.3.1) a56@megdols  ghm-gH»
Sdmbsblibo 0@gdgb p Goyol 6g0ds60b Rab;05L (b9 dgLgaols dgmey
23560l 396]30sb)

N,(2)=

Np(z) 6godsbol o Jp(z) dgbgmol 960980 SlLggg Fo®Imowagbgb
(C.3.1) 3563 megdol ™6 ©s3mygopgoge 5dmbsblibl.

(C.3.1) 356@magdol ™6 ©5dmgz00gdgee 5dmbsblbse slggg obogsggb
dsbggeol 3o@gg9ao s dgmdy s5500L RHb7;093L (569 3gLgemols 3glody
33°600l 896J(30930)

(Z):in(Z)e .1’ _J_p(Z)’Hl(jz)(z):_in(Z)e.p —J_p(z)
sin pzr sin pz

835 oy  0d  ggbjgool  (C3.1) gobdmemgdol  @sIMY300gd e
Sdmboblibo  s@Ahggel goblobmghogh o3 gubjsogdol  gmysd3age

sM939600L oo  d60Tgbgmmdgdolomgol. oo  z-mgol  35b3geols
396J3090L Fgdgao SLod3GMEPGHO Yyngsdigge adoshbosm

J, (z)cos pr—J_, (z)

: (C.3.7)
sin pr

HY

(C.3.8)

(C.3.9)

NO)(z)= \/%e_i(z_p;_z] i+ ol (C.3.10)
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d9bgmol g96J(30900, GMIgmms 0brgdlo dJmgmo Goibgol bobggs@os,

950 9dgb@ oG g 3964309030 3odmobabgdosb. N 35 5@ om0,
bgdobdog@o dmgemo /-mgol

/ .
Jan(z)= (—1)’\/2;2%(;;) (S“Z”) (C3.11)
/
J anlz)= \/2;2/ (Z%j (COZSZJ (C3.12)

hggamgddog  (C.3.11) s (C.3.12) g9b6j30gd0l boagmse  0ygbgdgb
iapy bgadger dgbgeeol ggbdiogdh

L, .
= Enan@=C0 (L)) cany
z zdz z

l
O I O e e I

09 Jp(z) @0l (C.3.1) 3gbgeol g5b@mengdols S3mbsblibo, 35T0b Jp(iz)
s®0b 399ga0 3obGmegdol 53mbsblibo

2 2
ar Tdl [ Pz (C.3.15)
dz* zdz z?
53 gob@margdol 53mboblbl dgdwgao IF3@og0L Loboo om@bgggb
pr p+2k
-2 1 z
1 =J (i 2y — | = C.3.16
ple)=7, ik ;Z;‘)k!F(k+p+1)[2j (C.3.16)

1, (z) 396J30sb 9fmogds dgbgemols 306390 235M0l
30503009090 39bj3zos. M9 p s@Ingmo @obgos, d5Tob Ip(z) ©o>
I, (z) fog0g50 3309300939005 >dmbsblibgdos, G390 ms
bodgoamgdom  (C.3.15) aob@meagdol  bmyseo 5dmbsblbo. oy p=n
dogaro Goibgos, 3530b

1,(z)=1_,(z) (C.3.17)

3063900 235@0l dgbgemols dmEoxgo300gdygao 396J300

5353730090 gm@0s o5y g5M oY 3033‘4’68(’(’386‘4’039@ 396J305bmsb
990920 MSbsgsO©MI0m

1 (z) 1
I =——|=| e°F|—+p,1+2p;2 C.3.18
S T

bdodop (C.3.15) aob@memgdol dgm@dg s3mygzogdge  Sdmbsblboge
SM3dmgeo p -mgol asbobogmsggb dgdmgy B9bdiost

K, f0)= 2 L)

O0dgeolog  dogembswol  gabijios  Sby  3gmég  ags®ol  dglgmools

dIE0go3Mdgmo gabdaos gfmwgds. 53 ggbaoslt Fgdwegao gogsdiags
odgb z = ©-mgols Qo z = 0-mgob

K,(z)= \/%e-z i+0")} >0 (C.3.20)

(C.3.19)
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K,(2) :%; z>0 (C.3.21)

z—0

dgbgmol 396J3090056  ©5353FoBgdgmos  9.f. Ai(z) godols 5396430990,
Omdmgdolg  [o®Imopaghgb Tgdmgpo ©0xg@gbGosma@o  25bGmagdols
5dmbsblibgols

W"—zw =0 (C.3.22)
335J3L g8ga0 g5gdoMo go@ol ©s dgLgmol B96J3090L M@l

Ai(z)z%\/;{l_m(z 3/2)—11/3(323/2ﬂ:7z—1 £K1/3(223/2j (C.3.23)

—Zz
3 3 3 3
Ai(-z)= %\/;[J_m(%z}”} + J1/3(§z3/2ﬂ (C.3.24)
boaem dobo Fomdmgdbgmolsmgol ggsjgl gm@dgms
Ai'(z2)=-7"" (%ij@z”J (C.3.25)

90@0L  g96Jzosl  50y9dgb@dol  wowo d60Tgbgmmdgdolomgol dgdgao
4085dG98> >dsb

‘ 1 1 232
Ai(z) = ————¢ 3 (C.3.26)

lim z—o0 2\/; 21/4
C.4. @ gg5b@0l 3manobmdgdo.

@ 99560@0l 3mamobmdgdo F(cosd) sty 3560356833056

1 d' 5 /
Plcosf)=—————Icos" 6 -1 (C4.1)
A ) 211!(dcos¢9)l( )
0bobo 3dsymyomgdgb 3gdwgy aSbEme gdsls

! i[sin 9%} +I(I+1)P, =0 (C.4.2)

sin@ do
@ 93560@0l 303533009090 3M@0bmdgdo sbg a5b035@E 93056

m I+m
P (cos6)=sin” 0L F0SO) _ 1 G 0L (cos0-1] (C43)

(dcoso)” 2'I (d cos@)*"
56 933035096300 BM@dom
I-m
P"(cos@)=(-1)" _(em)t nmo— 9 (cos2 0 - ly (C.4.49)

s
(1=m)2'1! (d cos )™
SIsLonsb m=01,..,/. @ggobe@dol  Bogogdodmgdaymo  3m0bm3gdo
53959mgoagdgb d9dwgy aob@megdsls
m 2
1 d e |, (1+1)--"—|p" =0 (C.4.5)
sin@ do do in” @

sin
 9g5b@ols 3mgobmdgoo >  9g5b@ols dog3o>gdoc gogaro
3meE0bmdgdo 533sgmRomgdgb Igdrmgy MONMbm®3oMmgdol 30MH™IgdL
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2

P du =——0 C.4.6
J; k ) u 211K ( )
1 2 (l+m)
P (u)P" (u)du = — C4.7
Lfl k (”) 1 (“) u 2 +1 (l—m)! Kl ( )
bosg
u =cosf (CA4.8)

 9g5b@ols 3mgobmdgdo ©>  9g5b@ols do3o>gdoc gogaro
3meE0bmdgdo 5335gmRomgdgb Igdmgy M939M96@E M5bsB>AEMSGLL

U+ )P () + 1P () = (21 + 1P (u) (C4.9)

(-0 )oL = (=) = 1+ 1t~ ) (C4.10)

Q21 +1uP" = ([ +1-m)P" +(I+m)P", (C.4.11)
(-2 ) b G m)Pl = (4 B —(+1-m)BD, (CA12)

du
@ 9956@0l 3meE00bmdgdols oS @ 9956@0l 30453d0M 9390
3me0bmdgool 3gdhdm dbodgbgenmdgdo

R)=1 R(-1)=(-1) (C.4.13)
P"()=B"(-1)=0: m=0 (C.4.14)
_1PM: l—m=2p:
P"(0)= =1 2! pl(p+m)! e (C.4.15)
0; [-m=2p+1

9g5b@ol 3maobmdgdols 3o@ggemo bygmo 360dgbganmds
P =1 P =u; P, :%(3u2 —1}p, =%(5u2 ~3u}P, :%(35144 ~30u% +3) (C.4.16)
C.5. 303902 9m89@®@0gao gb6J30o

30390 9m3gB@ogmo ggbJi0s 3obods@@gds dgdpgyo Fgdogom, Gm@3s
|Z|<l

Fla,p.y:z)= yoPz alar)p(pr1)z” (C5.1)
7 1 yiy+1) 2!

bg9dmm  gobbognymo  ao@sygoMgdgmo 3039y gmdgd@ogmo  gubjisos
(C.2.1)  Boowgds (C.5.1) 303g6agmdgd@ogmo 96300056  Fgdrgyo
bRgOgmo yorsbgmon

Fla,y;z)= lim F(a, B, y,ij (C.5.2)

B s

96> 5006036, G™3 o HsGYHDsTo bPoBow F03gMygmdg@Mosmo
B96J30oL  swboBbogb  sbgg 2 Fi(@.f.752), bome  popspge@gdam

303902 9m3gBGoam  g96J3ost go Vglmodgm  spboBgbs | Fi(a,y;z). 3
o>b0dgbgddo  F sbmb ds®dibog o dsdxgbog o0begdlgdo Lomsbspme
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d09m0mgdgb  350M53g@®Mgdol  Moibgl  (C.5.1) o (C.2.1) a5Tmgdols
dMozbggmdo ©s> dbodgbgen Jo.
30390 9m3gB@ogmo  ggbJaos  [o@dmopygbl goo-gho  396de
Sdmboblibl dgdwgyo Igm@g Mogol oxgHgbxosE Mo 25bFmmgdols
21—z +[y—(a+B+1)zl' —afu=0 (C.5.3)

aps B 35633gpHgd0  bgdobdoghos  Fla,B,7;2) 896d30s80, bomem
7 #0,-1,-2,.... gbopos, @md Fla,B,7:2) g96jios Lodg@ogmos o ws f
3505393 M 900l dods@m.

(C.5.3) 256@megdols Igmdg 39Gdm 53mbsblibos

u=z"7"F(B-y+La-y+1,2-y,z2) (C.54)

39 bs3z goohbos goblsggmn@dgdgmo z=0 FgoGomo.

30390 9m3gB oo 396J00bsmgols Lodo@omaosbos dgdgy0
05b5835©Mb560

Fla.p.y:z)=(1=z) P Fly—a.y - B.y:z) (C.5.5)

Fla.p.y;z)=(1-z)" F(a,y -, y;ij (C.5.6)

z—1

Ly ~a-p)
F(a,,B,j/,z)—r(};_;/)r(y_ﬂ)F(a,ﬂ,a+,B+1—7/,1—z)+

M)t f-7) e 7
+ yr(a)r(ﬁ) (7/)(1(2) | ﬁF(}/—a,y—ﬂ,y+l—a—ﬂ,l—z)

)= LVIf=a) —z)'Fla,a+1-y,a+1- 1 +
e I R
+M_27 +1- + _al o

(i G

3936036mm, H@I (C.5.8) goddgas, GMdgeoi ©353d00M98L z s 1/z-L ,
353mbobogh F(a,B,7:2) 896JGosl 89300300 Lobom, Godgmo 0460dgds
|Z|>1-m301) obyg Fo@dmowygbl Lofgolo  (C.5.1) 3Fz@ogol sbogoby@
2530dgegdsl. o9 (06 L=mn=012..), 35T0ob JIo3gMagmdgHBoymo
396J30s ool 7 @ogol 3m@obmdby s> dgodmrgds Fo®Impagbogo
0651 Ygdgao Loboo

7=y d"

AP L e

gl 3m@obmdgdo  FBdogemol  LobylGom  gdmbgggosh  0sy@dol
S 0bmdgdl, HMe0gdoi Vg8 gabsodsr 5056 gobds@Fgogmo

P(a’b)(z): (a+1)(a+2)"'(a+n)F(—n,a+b+n+1,a+1,1_2j=

8 n!

[Zﬁ"—l (1-zy7 ] (C.5.9)

(C.5.10)

) S O (T Y
2" n! dz"
a=b=0-mgols 053md0l 3eg0bemdgdo 99:mb3g3056 @ 9356@0l

3g0bmdgol, n=0-mgol o Po(a’b) =1
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07

D.30sbgomgdomo ao8mmgmol geo@dynmgdo

x << 1,3530b

dosbamgdomo gm@Igegdo:
) HLzlrrx; 2) (1£x)’ =1£2x; 3) (1+x) ~1£3x; 4) «/lilei%x;
X

1

1

300gge  Josbeomgdsdo

L3N 05605

999930

1 ]
5 Y1+tx~1F—x; 6 ~1F—x; 7) Vl-x* ~1-—x?;
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u ©0 oL Lobdod S ol 969400
0g®do Yool 9 x, 107 D, g3
dsbdogmo | ) 10§
g1
H, Iy 74,1 8,279 285 448
N, Iy 109.4 4,445 6,15 7,37
0, 3y 120,7 2,977 7,65 5,08
F, T 128,2 2,147 8,51 1,6
P, Iy 1894 1,47 3,59 5,03
S, 3y 188,9 1,367 3,93 44
cl, 'y 198,8 1,064 7,09 248
Br, Iy 2283 0,609 3,31 1,97
1, Iy 266,6 0,404 2,84 1,54
HF Iy 91,7 7,796 21,8 58
HCI Iy 127,5 5,632 174 443
HBr Iy 141,3 4,991 17,1 3,75
HI Iy 160,4 4,350 17,2 3,06
CO Is 112,8 4,088 6,22 9,7
NO 21T 115 3,590 7,55 5,29
OH 211 97,1 7,036 222 4,35
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