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Impulsive Loading Problem of Elastic Panel with Infinite Extent
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1 AEXOZA

RIS WVHE R EEZD. ZORICHOWT, BEEAEEE p, Young 3 E, Poisson Lt
p, WE%E h &35, ZOROELICE 0T BER r = (z,y), Bl ¢ (2B DROBGREMZ
Vir,t) L35, K ro=(z0,50) Lty DBEHIC, N I OFELE, MOMEOERIZL-T
bofzed5. V R TEeEh RN,
__BR

12(1 — p?)
LD, TIT, V OWRAE t 13 ¢ BT A ERDT. Young F E X RITTEMDOY
&, B/(1-p2) icBEHbD I LICEETS. £, B¥/12 1 3BAREHT Y OWE 2 KE— A

v FChD. &6, TIT A2 Laplacian, £72, §(r — 1) X 2K 6 BET

ph Vi = A2V + I6(r — 10)8(t — to) (1.1)

A=08.2+07, §(r —ro) = 6(z — 0)6(y — yo) (1.2)
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FRALZERTLT D720, 2X0 2@DEHK

_F
12(1 - p2)p’

FEATDH, Z2TC, c BEE, 1 BRFEAORTEFOEHETHS. INETIELN-EEEK
PR TALT B0,

C: T =

= (1.3)

z/h - z, y/h =y, t/t >t V/h =V, IT/(ph*) = I (1.4)
CHHTEBEXET LTS, ZoEBRTHENZ
Vit = —A2V+I5(’I' — To)é(t —to) (15)

E1EOERTNTA—F [ 2FozbDIZiR 5.

2 AEAXDOEE
ZAL V(r,t) % Fourier ¥ L
Vir,t)= //oo e* T K (k,t)dk (2.1)

LB, DI, BN MR k= (ko ky) &L, dk=dk.dk, ETB. LT, EHSZ by
kDKEXE Ek BARRIZ, fMESZ v r ORESE 7 & BL.
(2.1) OFFREFHBK (1.5) KRATD L

/ / ” e* 7 (8,2 + k) Kdk = I8(r — 10)6(t — to) (2.2)

—00

Y20, ZhiC, e kT AT TREETHEST AL, 2T 6 BROBYER

/ / it g (97)26(k — K) (2.3)
% VT, .
(02 + KK = 15— 1) (2.4)
' (2m)? ’ '
LB, ZOFBRROMBEME, K(k,0)=0, K(k,0)=0 &y,
Kkt)—-I—e—_lei' [K%(t — t0)]6(t — to) (2.5)
( s = (27!']{:)2 sin 0 0 .

ThHDH. ZIITO(t—to) tdstep BETHD. Zh# (21) RTRELT,

V(r,t) = (—2—%5 / /_ de k—zeik'“—m sin [k2(t — to)] 6(t — to) (2.6)
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LB TOEESL Kkl r—ry DRTAY ¢ & LT, WEBEIIERTLL

oo

I 27 1 ”
= Zetklr—rolcos é i TR2(¢ — —
V(r,t) (2%)2/0 dk ; dp e 0 sin [k2(t — to)] 6(¢ — to) (2.7)

ZD ¢ BSE, 1 (A1) (BT 72 Bessel BASKICBI T 5 Hansen OFELFRRIZ L > THRITSN,
Vi) = i/ dk S sin [K2(¢ — t0)] Jo(klr — 70]) (¢ — to) 2.8)
2 0 k

E5iC, Tk EY LG (A3) BT AMPARIZL > T, EOEKEE si V2 L RT
AEETH Y,

Vir,t) = -ési(({(%_-%) 8(t — to) (2.9)

LELND. TOMEEZ T, HERX (1.5) OEAME (fundamental solution) &FESZ &IZY
3. TOfMEEREIILT, BRE EHREME =0, tr=0 L LEBEENITIT7ER1, K2
R, E 103, ERTCRRE t = 0.24 BT BEMOBRFERHNE LD THS. ZORM»LHE
87 Lo TRAE LR, ABRICEN > T ORb2s. ZOETATHE, BOGEEEL
BEICHHA L, WESEVEIEEEVEE CEET S, Lo T, ERMALITE, BERA
EVWERARVESh, BRI CHENE RIBENRAONG. i, KX (29) 1D, HXE
BIZBT BERIL, BEEOREICERRL, V=1/8 L5 Libh)5, ZORMDES:
BRI IR AR DI oh, BRARPOLICHER > TV, K21, RUENE, HEzEER
END OIERE r, HOMERZEFE t TRDOLIEBDTHD.

e

E1
CHCEAIITRE o720, ZOMITKETRAB X 1L, TRAXF-NERRILRD EWVD
REEFESTNA.
LT, Z O bBIc FREAEETIERTEALLY. £, Z TRV IES ZARK -,
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ci T EDH
((r—ro)?\ _  ((r—mro)?
@$(4u—t@)"ac(4a—¢@)’
-y - (2.10)
(r—ro)’y . (r=To
atm(él(t—to))_ A31(4@—1&0))
B, Ibiz, Thbz<Mni LT,
2 ((r=m0)®\ _ 5 ((r—mo)?
O m(4@—t@)—— = $(4@—t@)’ 1
2 (=702 _ _ pa (T =0 |
0, 01(4(t—t0))_ A Cl(4(t—t0))'
ThHEDORERANT, f#(2.9) 2HEA (1.5) IKRAT B L, si(co) =0 ZHNT
1 (P —10)? _
= [osi( =t )]t = to) = 6(r = 70)d(t  to) (2.12)
BT DVLENS D, ZOXTHEO § B ERL &
. 1 (r=70)2\] _
EQ—Z}P”(4Q—¢@)]’JW"TQ (2.13)
LY, S5z, (2.10) 2RV &
: 1 ((r=710)®\T _
tlg?o—.:ﬁ;[Am(él(t—to) )] =d(r — o) (2.14)

LA ZOREIFATIIL, ETEIZ, rry DEEEIREr LB E, I, E
WO r BN ERBIEBNZBHE L. BIEIL, ci(o) =0 bErERD. £, BEIZ
DT, ATEEEIR LDz,

1
FELZEIZLT, (214) REDD r DL, BEr—10 - r LEEREBLT,
L [[ : 1 o[ ,
TE/[wWAMMV—nM)=ﬁE/[mWAthﬂ, (2.16)

EbIT, MEFEICERTD L,

— 5 [rar(o+ 20 auar) == [ aro[roci(ar)]

= —%[rar ci(MrZ)]:0 = ——[cos(Mr2)]:o =1 (2.17)

Lo T, (2.14), L7EA-T, (213) ROELWZ EMFEREND. 2L, ZZTHETAT,
BEKOBERTHEL TWAZ LICHEETD. & AL, 2o (2.12) ROFEFEAEZ 52 5.
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3 IxRILX—FtE

ROBMERH - D OEB = RN X — B, BIFEATILFX— E, 1T, BRITiLSNTHRND

B =5ohV,?,
3.1)
— Eh3 2 2 (
E; ) (AV)* +2(1 = p) (V" — waVyy)]
LEzbnD. ZThbDRRT, (1.4) OERTIB LR VX —HEOERTL
Eix/(phc¢?) = Ex,  Es/(phc®) — E, (3.2)
LEXYUDHD L
Ekz :%V;: 2:
) (3:3)
B, =3 [(AV) + 201 - m)(Va,? = VasViy)]
LB, ZOWMITFERTRVF— E, OXIEINF O 2HA T,
Vi? = Vo Viy = 0 (Vay Vay) — 8y (Vaa Vi) (3.4)

LE, THIZRZEHTES S LEEE LY, £ FAX—Z@ZFEELRY. £k, ZOH
B FRAUCLESE L TWARWY., UTTCRIDEEZERLTEZS.
i Bél*/‘/%'— Etotal Fi,

Etotal/(phacz) — Eiotal (3.5)

Y LTERTET DL, TXTERTESNIERKT,

1 o0
Emm=§/] V2 + (AV)?)dr (3.6)
LtERbahs.
TOLTIAX—E, YUROZ LWL, BRED t >ty T, —EIKRZR,
dEtotal _
—E—_O (3.7)

Lieh. LMo, BREICL>THRICEAZ DT R LX—% RED 2RI, EREELLW
DThLWVI iz 5.

T, ERESD t=tg+e TRELDHIZLICTD. c IMINERTHDS. ZOL ST, &
ZENEN, BEIT RAF B LTNER, £77, BATRLF—ICETIHELLTWVZRWY. L
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o T, EXFNAX—F, BB RILVF - CREBELIZENTE . BAHEEIT (29) ©
BRI 5, (2.13) ZAWVWS &
Vi = I6(r — o) (3.8)

L7 U, bf:?)§o’f, é@@)l*ﬂ/a\:_‘ Etotal i,
Bt = 31 [[ 8 = ro)dr = 51%6(0) = o0 5:9)

LERKIZRHS>TLED. Zhid, B8 § BEFAVTERLEZEERRHD. KREITIE
BRI RIEN Y 2 BB e RERT 5.

4 @\EICHLY ZF-EE5E
ZZT, (1.5) RTBWTHRICRMEROIENR Y 2&2E5. 2F9,
8(r —ro)d(t—to) — f(r,t) (4.1)
BEHRZD. OB f(r,t) ERTOBETHL. ZoL &, MO ZEREM THES LIZE
B—E,T DL,
/ dt/ drf(r,t) = (4.2)
LHET S ZOBXH#LT, FENX (1.5) i
Vie = =DV + If(r,1) (4.3)
L72%. (2.1) LEU Fourier £#% L T,
/ / T gier (8, + k*)Kdk = If(r,t), (4.4)
BRI ek 2T TREMTHES T L
(8,2 + KK = (2—;—2- / : £ e gy (4.5)

LB, BiafiEFUL, MR K(k,0) =0, K(k,0)=0 &= = Ofigit, Dubhamel 7%
SOBTRED,

_Kwﬁ)zEﬁ%EAZMQnM%t»ﬂH[/_:fhﬂfy4““mﬂ, (4.6)

ZhE (2D IRALT, HEK (4.3) DR

V(r,t) = # //_de l:—zeik"" /Otdt' sin [K%(t — t')] [/ —Z f(r',t')e"ik""dr'} 4.7)



BERROILATY & RO BEVEAR O B B4 R 83

LRED. Tk ESEETTEED, ke r—r ORTAR ¢ L LT, BEFETRDTL
Vir,t) = /dt/ dr'f(r',t' [/ dk~ / désin [k*(t ')]eiklr—"’lmw], (4.8)
T ¢ EYITETAE LR UL ETEN,
I ‘ ! * ] 1 ! * ]' : 2 /
V(r,t):-/dt/ dr' f(r' ¢ /dk—sm (K2 — ) Jo(klr — )|, (4.9)
21 Jo —co o Kk

/dt/ dr' f(r, t)s1 4(t ))) (4.10)

YA, T O, BixfiTEEARE (2.9) ORFEEMICOWT, to, ro ZENEN, T, r' (T
BEWz, TOETOEHR f(r',¢) T CTEREDELBOICR->TWD. ZOZ L, Fik
KL THDZ L, BLTY,

(r,f) = /0 “d / /_ Zar o )5t — £)5(r — ') (4.11)

EETDRZENOERTHD.

5 BEESHIEFBEOIRILE—EHE

- -, ARSI SERBE ORAZITMAET XNF —%, (3.6) A HRD
THB. I?‘(\/l/f'\: PEHTAHEE, R (4.10) RIZF L TV TETCWTOZ > THELEN.
ST, (A7) RERE-TELS. 7, 2EHTILX—nDRDL. (4.7) ZHHTHILT,

Vi(r,t) = (?7{? //_o:odk etk /Ot dt' cos [K2(t — 1)) [/ _O:o f(r',t’)e“"‘”"dr’] (5.1)

ThE2RLT, r BHTHE (23) ZANT

l//.OOV 2dr = r //oodk /tdt' /tdt” cos [k2(t — ¢')] cos [K*(t — t")]
2)/) " "8 —o Jo 0
g // w‘”'/ Tar ) e (5.2)
LD, RERTINAX—HRBICHE SN, FRIT cos 2% sin IZEDY,
%//OO(AV )2dr = —// dk/dt’/dt”sm [k2(¢ — t')] sin [ (t — t")]
8 // dr’ / / dr' f(r' ) f(r", t")e =T (5.3)
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L%, INHEMADE, BTFNLF—H

I2 oo ’ ! ‘ " 24!
Eiotal = P //—mdk/odt /Odt cos [K*(t' — t")]
x // dr' / / dr’ f(r' t) f(r" 1" * ) (5.4)

ERED. ZORET, WESERICEENIEE ¢ IIHESh, BOoOEROR LS. L
BoT, ZOBWASER, ERPKT LIBI—EELRD. 2ED, BROZLENL, £TX
NE—IRFTDHIEEERT D, UT T, BR/ERIIKT LERFRATOTZRLE—2RD
DI LiCL, BRSO LERE o LB,

ZIT, f(r,t) @5 B, r 22T Fourier £#, t (Z-2V\T Fourier-cosine, sine Z5# L7 %

D%
fe(k) | cos(k%t) .
= dre'™T 5.5
{fs(m} I {Sm k2t>}// reny o
LEETD. ZOBEEHAT, (5.4) HiZ
2 [eS] R R
B = 5 [ dk[|5.09 + |0 (5:6)

&5,
LT, B8 f(r,t) & LTHRBIREEEEXTHS.

CRMIZ IS LT LA, BRI § BROSBE
F(r8) = R(r)8(t — to), / “R(rydr =1 (5.7)
fe(k) cos(k2t0)} o
R 7 R(r)d (5.8)
{fs(k)} {Sin(k2to) JL g
LR, ik (56) KRATS E, (23) ERNT, £ RA¥—i

B = 3 [[ Bo(ryar (5.9)

L3 L (5.5) R,

ERED. KT, DMK R(r) BAEIKTFELRV r OLOBEED & i
Eital = 7rI2/ Rz(r)rdr (5.10)
0

LD,
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BEMIcaTmLTVAD, ZRMICIE § BROEBE
£(r,1) = 8(r)T(0), / “T(tydt =1
0
£ [e’s] 2
{Jic(k)} :/ g {cos(k t)}T(t)
fs(k) 0 sin(k?t)
LY, ThE (5.6) ILRAT DL, BEKTORES

/ /_ o;dk cos [K2(t' —t")] = w26(t' —t")

L3 & (5.5) R,

ZRWT,
B
Eiotal = —/ T?(t)dt
8 Jo

k2D,
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(5.11)

(5.12)

(5.13)

(5.14)

wguawM5M)®%%%ﬁ6&,wfﬂ%%ﬁ%ﬁRiﬁxﬁT@zﬁwﬁﬁmﬁorw
5. hnbOBEE, (5.7) (5.11) THREShEZ LK, 0 1ROESEIREILSNATND.
TDEH LR, TRLOBEOER, EbThHhUIHDIFE 2 ROBHMEIT/NEARY, H,
I ER LRI Y 2 ROBOEIIRE L 2B, LR T, ERERITIIVES

FARTINE—DKRE S, ZHHEEOBITEFELTREDLZ LILRD.

BMERELICRMA—EETARLTVSES

DT, TR ZERINIC R 1o OFINT, BRI (0, to) O, —EEE L IHE%E

E2B.
fo, for 0<r<ry and 0<t<tg
f(r,t) =
0, else
LB, T
fo = 1
0= 7(7’02t0

L¥B. (55) hb,

fo(k) 2 sin(k2to)
== Jy (kro
{fs(k)} rotok3 {1 - cos(kzzto)} (kro)

Ly, (5.6) IKKRATSBE

212

Eiotal = ———3
ora W(Toto

)2 /0°° Elg[l — cos(k2t0)]=712(kro)dk

(5.15)

(5.16)

(5.17)

(5.18)



86 o= ' BB P BN

LRBH, Tk BERIBELLKBEMOBEETIIRDERWEAS, 1277, Ex5Z ¢, o0
KT, tg=20HDd0idrg - 0DEXIT, BEHTET,

I% /(2mry?), f to — 0
Eiotal = /@) o R (5.19)
Iz/(gto), for ro =0
BT (5.10) BEW (5.14) M HROEMEE KT 5.
FrEBIC RN —EE, ZEMICEERIHOBE
VaKitl: okt
Fr,t) = Ae™/Cg(ty — 1) (5.20)
EBL. T T 0 13 step BEL, FTz, 1o, to IATDINRY ERDOTNRTIA—FThHD. (4.2)
DR 6,
1
A= TR (5.21)
LB, Tk, (5.5) RO f., f, kB, 20L&, {6 (A1) Oy, BLU(A5) Weber
RBOBEZ,
fo(k in(tok? 2,2
JeI|_ . AR W (5.22)
fok))  tok® | 1= cos(tok?)
“hE (5.6) IKRALT,
r <1 2\ ,—1o2k? 71,2
Eiotal = W ) k_4[1 — cos(tok )]e dk (5.23)
O k2 BT BAES AR (A7) Lo TETER,
_ I2 2 —1 to 7'02 T04
Etotal = é; [%Ta,n (?) + ?log (W) (524)
L5,
ZORT, GM/RT A—F DER/NKER tg - 0 HDWE ro — 0 DEEET B &, ThEN
2 2
Eyparat = I /(871’7'0 )’ for 1 —0 (525)
I%/(8t), for 7r79—0

L72BN, ZOEIE (5.10) BEV (5.14) BHRDIEBDE—HK LTS, T, EBRAXOMER
TiE, EBHDRFA—FDHFETHRTRINAF—DEITE e iZif-3<.
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6 HTFEADORELY

WOE HEEOSIZBIT A tRE, TOEBOOHFEICE>TRRY, £ORKER/IMAELHE
BF Y NEFNALLEEHRICE - TEXOND. LEL, BORTFETERSNDIINDHOD
BT RTHESH THAN, 22Tk, ThALERMLLEEETR bOLTD. Tibb,

sz wa diagonalize K4 0 (6 1)
V?Il' Vyy O K— ’

Thb. 21T, ke FFEMERT

K 2[m/i\/(vw— )2+ 4V, 2] (6.2)

ThHEzbh3. TOTHERIKREDESOES h/2 BBHTLbOR, ROREHLT 5T
Lo TRATAMUMEADEEex 2525, KL, EBRTLLILRTH, HEE1LLT
W3 DT,

er(r,t) = %ni = l[AV + 1/ (Vao = V)2 + 47,2 ] (6.3)
LD, Xblz, TOXEEH ey DEMELE L T EHERE %
_ 1 1
g(r,t) = §(E+ +e-) = ZAV (6.4)
LEHRTD.
T OEHTH E 1L, EREYBMEECSH ST (4.10) TIE,
(r—1r")?
g(r,t) = 167r dt / dr' f(r',t") ASI(4(t—t’)) (6.5)
BB, (2.10) ZANT
- _ I t ] * 1oyt : ("' - Tl)2
o(ryt) = 1g |, / [ arpe e m(m) (6.6)

LhD. T OEDORED ci BEROBIEMSIL, BEEELT, tHarb WCEZDHZ L
RTx, Sbic, f(r,0)=02, tIIERETHROBEL D KHEDD LITH BT DL

! ! (T — "")2
g(r, 167r dt / dr' [0y f(r',t') ]C1(4(t—t')) (6.7)

LROENS.
T DEHE Hk BARH R SR BEBUCEONT, BOTRERFIEROITDZ EIIRERELY. Z
ITCEOED LFIETEET S,
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FRBICRMA—EE, ZREBICE 0 BROBS
AL LT
f(r,t) = Ad(r)0(t — to)0(t1 — t), A=1/(ty —to) (6.8)

IRETD. Z0LE, (6.7

elr,t) = 167r(t1 —to) [ A( t—to Ci 4(t_t1 )} t>th (6.9)
Ligh. bL, Bt ZEEETERD t —» t; T2, c(oo) =
T

ZORMD, WEEAD r =0 TH, ci(0) = —oo &0 FHBLBREL, HIHRENEL S L
Yy
bl, (610) KTt — to OERE LS, Thbh, BUZEMEC § GROBEEELD L,

T con (1
167F(t - to) (t - to)

LB, BEEEKTEE t - to TRV EHRLTWAS.

E(r,t) = ) t> to (6.11)

BRREIRICIE 6 B%k, ZERMICIIERSHDBZE

ZIT, AR f(r,t) D

_r2 r 2 1
fr,t) = Ae™" /o5t — ty), A= oo (6.12)

LEXLNBEDTHELE BEL - THD. 0L XL, (6.6) (6.7) XLV bTEOBTHS
(4.7) R DHFETBFBR L. Zhdb,

g(r,t) = —Lz/ kdk Jo(kr)sin [k*(t — to)] [/ e"le/(zrg)Jo(kr')r'dr' (6.13)
87ry® Jo 0
% (A.5) @ Weber FEH %> T,
g(r,t) = —é / “ein [K2(t — to)]e™ 7312 1y (k) kdk (6.14)
0

BIZ, {18k (A.6) AT,

Te % [2(t — tp) cos By — 7,2 sin 02]

8l + 4(t — 0)?] (6.15)

g(r,t) = —

(Y
(i
£l

o212 /2
"'04 + 4.(t - t0)2 ’

(t = to)r?

6 = b t)r”
' rot + 4t — t9)?

0, = (6.16)
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LEZELE. (6.15) RiE, ZABKOEME LT

—9 2
ae % cos(fs + a) o = Tan—1__"0

- 87y/rod + 4(t — 10)?’ 2(t — to)

g(r,t) = (6.17)

EHEITD.

TORT, t oty VRBIRTIE, £=0 &R5. OFY, HREZ T, HRILEGHLE—
WELLTWAR, FEELTFVF—C@EEMLTHRNI EE2RDT.

F72, ro — 0 OWRTIE, (6.11) R&—&T 5.

1
A HEIAREBHIZABN, Toft
Bessel BA#IZBET 2B AOK

Bessel Bz B84 % Hansen DFESFT (HEARNM 40K, EEEE P178)
1 2n

ZORT, WESEEEER, ERCOTOL,

Jo(2) ez b dp. (A.1)

2m 27
Jo(z) = % / cos(z cos ¢)do, 0= 2i/ sin(z cos ¢)d¢. (A.2)
0 T Jo

L.
(2.9) 3 LTt (4.10) ROEHIZFIV - Bessel BB 2 AR BB FAXET  FkH
#, fFE P.198,8.)

oo H 2 - (1.2
/ e }Jo(bk)alk=—1 i /(4a))} (A.3)
o Kk |1- cos(ak?) 2 | ci(b?/(4a))

T T, si, el IUTTRRABEH=ZABKTHD.

SHIHEB LS ARE LT (AR ET  HEEE, AE P19, 5)

=] : 2 2 4
/‘k mmw)}%&mﬂ:hl ”“bﬂa»}, (A.4)
0 cos(ak?) 2a | sin (b?/(4a))
SORT, alZONT 0D o ETESLELON, (A3) XThd. (A4) XOMEAIL, Z0

HERDOER BT S.
(5.22) (6.14) OBV Weber 2y (BFARI  HERBM, HEEE P.200)

[ e oy = e @, Rep>0 (A.5)
0
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ZORT, pop+ig & LT, E, EEHICHOMTS L (6.15) ROEHIZH

/°° g {COS(qzz)}Jo(km)dm _ 1 0 [ £p {cos 02} e {sin 6, }} ,
0 sin(qz?) 2(p* + ¢%) sin 6, cos 6
k2 k?
&:M;+f) 2=M£+¢)(A®
MBS,
(5.24) RKOBHIZAWLEA AN, FHRFAXE] M%HREEK, AE P449,9.) 7L,
ZORKE T, sin(az)sin(bz) LBR>TWVWAR, TIZTiHa=b &Lk,
2

*1 1 a2 —pz _ -1 2_0' p p
/; 2 5in (az)e™P*dx = aTan (p ) + 1 log (m) (A.T)

Bo=AaE#co1T

PAF, O EZBEE si, BoRKEE ci lZ2WTiRRD. ZDOEHE,

m@:-/ ﬂyw, mﬂz—/ gﬁm (A.8)
ThD. ZHbDBRENRIRENT,
si(0) = —7/2, si(z) ~ —cos(z)/z, for z>1
/ (A.9)
ci(z) ~v+logz, for z K1, ci(z) ~ sin(z)/z, for > 1

Thd. TIZIZ, v 3 Euler EHTHD. MEKEOTORER ¢ I LBERB LA OER
IR,

InbOBEORERME, COMIRTEANT, BRIEFOLELZTHI L TERTEND.
ﬁ%‘i:

/oo si(at)dt = -—i— cos(az) — z si(ax)

o0 1 (A.10)
/ ci(at)dt = - sin(az) — z ci{az)
L0, BT, =0 T3,
/ si(at)dt = — 2, / ci(at)dt = 0 (A.11)
0 a 0
L5,
(2.12) R D 5IEEEA
£, BOEXEEEE-7 § BERORTR
lim M si(M(r —1)?) = 8(r — o) (A.12)

M—o0 s
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FHATSH. ZOKT, r£ry DEEIL, (A9 D

cos (M(r —ro)?)
w(r —1rg)?

ED ~ (A.13)

ZhiL, BEEHIZ M — oo TPrE YD, i, EXDOESIL, r—ry = r EEEER
LToh, WMEEICERTDE, (A1) MMEZ,

—% // si(M(r — ro)®)dr = —M/ si(Mr?)dr® = 1 (A.14)
—oo 0
L%, ZHT (A1) BEERAShE. SFI, (212) ROEDT
1
= G120 (A.15)

ERE,
e si(-(’"—l’ﬁ)]a(t-t )=~ Bt~ t)Msi(M(r ~ o))t 1) (A16)
ar U7\ 4t = 1) RS R 0 0 '
LRBNB, ZOFD MZs(t—t) PENTT, M =00 272D, (A12) 22b, EbHIT,
= [8,(t — t0)8(r — 10)]6(t — t0) = d(r — 70)d(t — to) (A.17)

Lo T, (2.12) XBFEHIND. ZOEATIE, MO LBRBIEOANEZ E21T> TV 5.

(A.4) (A.5) DI

W5 [ ket Jo(bk)dk 2E %%, I, Hansen OFAERFEMND L OED LS ICHE
Ehs.

o0 (o] 27 0
/ kez’akzjo(bk)dk — _1_/ keiakz2 [/ gibk cos ¢d¢] dk = i // dk eia(kz2+b»k/a)
0 27 Jo 0 21w JJ oo

1 oo . s a2 e—ib?/(4a) oo . e—ib®/(4a)
_ ia(k+b/(2a))"—ib*/(4a) _ 2 iak® _ . .
= 5 //_oo dk e — /0 dk” e —5a " (A.18)

WA DOER, EEEzELVELT,
2

- 2 ~ran(D), [T ks _1os(?
/0 k cos(ak?)Jo(bR)dk = 5-sin (L), [ ksinak) Jo(ok)ak = 5 cos (1) (A19)
ThE QT 075 a ETHATEE (A3) RARTH. 272, (A18) Ta %k ip EB< & (AD)
D Weber 3N TA.

LT, 80D, %, K T I OEOBEOEHRMBIIE S 2 EAMRC OV TE~S.
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B ERICEUVZOEEIZONT

HEREE p, CREEE c DERITRVIKIC, BT OFHERE 2 =20 DB LD L LT,
X%

PVir = pC* Ve + I8(z — 0)0(t — to) (B.1)
15,V 2E$ 2 12OV T Fourier Z# L,
w%nzfmémeoﬂ: (B.2)
L LT, FERAZAATS L,
p / " e [9,2 4 (ck)2] K (k, £) dk = I5(z — 20)3(t — o). (B.3)
Fourier #&#% LT,
[8,2 + (ck)?] K (k,t) = %e‘“‘“é(t 1) (B.4)
w1, THERENT,
K(k,t) = §§;e—mwoﬁﬁlkfé%;;ﬁﬁlga<_t0) (B.5)
LiD. hk (B2) IKELT,
V(z,t) = # /: eik(x_wo)in—[ic(zil)] dk8(t —to). (B.6)

T, EBEEEOES % cos, sin (CORET D L, sin DESITHFEEE o THEDL S, LEAST,

V(z,t) = % /_‘x’ cos [k(:l: — mg)] W dk 6(t — o)
= 4—7'%) -0; ;E{ sin [ck(t — to) + k(z — zo)] + sin [ck(t — to) — k(z — 0)] } dk0(t — to).
(B.7)
IIT, WmaaX
/ ) iiwdc = sgn(a)m, sgn (3SR (B.8)

RN,
V(z,t) = ﬁ{sgn[c(t —to) + (z — z0)] + sgn[c(t — to) — (z — z0)] } 8(t — to) (B.9)

DT,

T 0, |:L'4.’Z70| >C(t—t0)
V(z,t) = 2—9(t — o) (B.10)
pe 1, |z — 30| < clt — to)

LigoT, BROKES I/(2pc) B—EHE ¢ T, o BOTRITEA TN R E 25,
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GREEE p, (BHEEE c DERIZEVED 1R r =012, I I OFEESMDbL & &, BEO

KEN RN E
pPVir = p AV + I5(r)6(t — to)

A=02+072  &(r)=6(@)d(y).
%47 V % Fourier Z# L, _
V(r,t) = //_oo e*TK(k,t) dk
LT, HFRACRATLE,
p//oo e* 78,2 + (ck)®) K (k,t) dk = I5(r)d(t — to)

Fourier WZ# % LT, MFRIL,

[0,% + (ck)*| K (k,t) = 8(t — to)

I
(2m)%p
INEMRNT,

I sin[ck(t — to)]

K(k,t) = (2m)2%p ck

o(t — to)

ZhEFEDR (C.3) WELT,

o i [ B

C

IIT, k OWEERRERATS L,

I ® o ikr cos :
V(r,t)= (2—7r)_2p_c/0 dk /0 d e °°* % sin [ck(t — to)] 0(t — to)

Hansen D& R (A1) ZAHNVT,
V(r,t) = —I——/ dk Jo(kr) sin [ck(t — to)] 8(t — to)
27TpC 0

b, ZOEBOEFETTDL,

I flc(t — to) — ]
ving= ZWch(t ~to) 2(t —to)? —r?
B DV,
I 0, r > c(t —to)
V(r,t) = ——0(t —to) 1
2npc W, r < c(t —to)

(C.1)

(C.2)

(C.3)

(C.4)

(C.5)

(C.6)

(C.7)

(C.8)

(C.9)

(C.10)

(C.11)

LRED. TOME, r=clt—t) THREL, REEERDN, BEHRIIKE SERLELLIIC

i, ARMEIZRS.
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D BERDGE

HEBREBE p, cBEE c D3I RTOFEERPEEETIZTROBEEERD.

I OER% 2z FAIZE 27 & & DEREIFRERNIL,
pVie = p AV + I5(r)d(t — to)e,

LRbED., ZZil e, Xz FADEBEMRY bVTHD. V % Fourier BH L,

Vir,t) = ///oo R K (k, t) dk
Y LT, FERICRAL,

p/[fmakWQQ+@mﬂkxmﬂdk=1&ﬂat—%pz
Fourier i E#% 35 &

[0,% + (ck)?| K (k,t) = 5(t — to)e,.

_I
(2m)3p
INERNT,

I sin [ck(t — to)]
(27)3p ck

K(k,t) = 8(t — to)e,

» (D.2) ITELT,

V(’I",t) = (_2;1‘]-_)Tp ///_Z Cikl'."‘Sin[—Ck(]tc_—t(ﬂ dk 9(t - to)ez

C

UTF, 0k BOMBEZEEHEALT, 20X OICHEEIND.

I oS 1 27 . 0
— ikrcosf _: _ —t ,
V(r,t) _—(27r)3pc/0 kdk /1d(cos 0) /0 doe sin [ck(t — t0)] 0(t — to)e

I e .
= iper /0 dk sin(kr) sin [ck(t — 0)] 0(t — to)e.
1
"~ 4n?per

I §[r — et — to)]
" dmpc

i, EBREERDL VD,

E #0izE

T, H#E

(D.1)

(D.2)

(D.3)

(D.4)

(D.5)

(D.6)

/oodk { cos [kr — ck(t — to)] — cos [kr + ck(t — to)] } 0(t —to)e,
0

0(t - to)ez. (D7)

ERICEWVERZE X, BHROERMELME. BOES% o, BZ b &725 L HERAI,

3

(E.1)
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ab IIEOWIERE, o3b/12 (FBOWHE 2RE— AL P ThHD. NE T IIES o HEIHMEATH L
E2%5. 22T, HELHHAOKRTERHOE

E

a
=115 r=2 (E.2)
PEAL, FEKEERTLLT, HLL
z/a = z, V/a =V, t/t =t I:b - I (E.3)
riEg kT, FERE
Vit = —Vizaw + 16(2)0(t) (E.4)
LD,
T OFBRRAEML I, V & Fourier BH#L,
V= / ¢ K¢ (k, £)dk (E.5)
LENT, RATB L,
/ e+ [8,2 + k*] K (k, t)dk = 15(2)é(t) (E.6)
BBz e~ 2T T, ¢ BHTDHE
(8,2 + K] K (k,1) = é-rm) (E.7)
ZRERNT,
K(k 1) = 21; sinlk%) 5 ) (E.8)
IhETORICAND &
Y o xp Sin(k2t) I [ sm(k2t)
= L [ o = - /0 cos(kz) S gk (1) (E.9)

ZOFESE, EITTET,

V(z,t) = %{]aﬂ [SR(§> - CR(%)] + 2\/-sm (Z %) }H(t) (E.10)

(ﬁﬁ%ﬁﬁ%l@%@ﬁmﬁ?f%MJotﬁb,:@ﬁﬁﬁfﬁ,%ﬂ@ﬁﬁﬁ%ékfw

%. ) ZZiZ, Sgr, Cg % Fresnel B%(T,
1 smt cost
S dt, C dt E11
LEZEIN, TOWERIE, z - 00 T,
Sr(z) ~ L cos(z) Cr(z) ~ ! + ! sin(z) (E.12)
Y =9 Vo ’ B =27 Vors '
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ZOWRERDORIL, 225 UETIZLEALELVEEZRT. E£/2, z— 0 TOELRIT,

Sr(x) = @/? Cr(z) ~ @ (E.13)

LB, T, S, CICHRATE g 212018, DX ® Batemann DEHR L XRT BT,
MOEY T, FIRVOREBRTHD.

Batemann Manuscripts, Tables of Integral Transforms Volume I, P.23, 1.7.(3) iZ% (E.9) Of&
SARIEH DM, T ZTO Fresnel B DO ER & E-> TV 3. Batemann Manuscripts @ Fresnel
B % Sp(z), Cp(z) &T5HL

SB(x):/Ow sin (547 a, C’B(m):/om cos (57) (B.14)

(E.11) DEH L 13
Sp(z) = SR(%Q:Z), Cp(z) =C

n(57)
Sa(z) = 55 (\/%5), Cr(z) = cB(\/?) (E.16)
DERIZH 2.

(E.10) I¥ Batemann #i® Fresnel B T&E< &,

V(z,t) = g{m [S5 (\/I;I_m> ~ O (_liﬁ%)] + 2\/%111 (i’- + %) }H(t) (E.17)

Lgb&hs. (B10) & (E17) TELLRRBNEBERRVE, Ebbhin)E, (E.10)
FRERBNDT, ZZTRIonsYREEHRT 3.
(E.10) KTt — oo ODMIREZ LD L, KFERHD 2HBDHDIZNTET,

V@J)ﬁ]vg; (E.18)

EFDOEMIT VEITHBI L TRELRD 2 ENbd. ZOEED, ZHHWDIRDOEED, t =
DORBERTEHEBMBEIZE E-TmD LR, ZLLERDIEATHD.

(E.15)




