9SINO07) SA2UIIDG IED!JBLUQI{JBW pQDUBApV

HLoBHEF M LE
< DIFNT
—H T rOROMEZ HIFLT—

BARRROEN - BEHNSEUNZEE, ZNICL>T—REMER
ERMNMEUZ UL A EFGICREEIT ENRIE(Science) DARETY,
FICHIERIFREREROER - BN SHEHSNETEIEET LI
I3 AEXDHEPREITREZBL THRZTSRIZETT,

RE. REHDOBIERZTIIEARRICIEST
EMEKRPHIBEROBIZET /LEH THoN.

ZORITPEEY 2L —2 a3V REEBUTRKROBHEANTON S EFHIC,
BoNcRZF B UERNRERNTOBRE PRI FAGEL TN,
SIS ICHT B FEDOMRERIELTVET,
AO—IATIIBIBERZOFTHFICKIERE - KBERETH-ED
FEMRBYMEDRWEMBIRRBEZRDIC. HREBEI TONTVET,
BICHBEETIE. MEDE(ZEDD) ZRANNCT IEFZLAIEE.
BonfcMRBREHDILDICEIT TZHAIEEZHBERIC
BIcDOIF3ZE%ZB1EL. RERDHEBRIZICEWTEFREET %

R TE 32BN AMOELZBIELTVWET,

5oL REEE



Advanced Mathematical Sciences Course

e R I LG O MO 7 AL T O AR O R
5'[} TR OO T — M LRI CTHY, 19984 ORI L) fuU
LIy BT BRTH 2 R O KRR H AR B BV TOET,
FIERHO R IEREITIE, MOk BB 2% o oS AR G
TR ST B ISR b LU, BB FR 5T O i
ZETEL 720 L LA NG HIRH EORIRIZLEELLIAZANST, R4

\ N M tﬁdvar_::cec: MR B A 1D TE R O HR 370600 B A BB 222 6 3 L O RIS R B
oo LR F BT o CLE S CEL A DY ET o — i CAVE 2 FEZ DI
Sciences NI — 27 DAL Lo TR KT — F DS Z LR, BG ORI E

FMEEZ DIRFTORFTE - BE AR BT ERENR I - BoHIVER
FTVET, SOLD, T HA IR TIZ201 74 B X0 BIMER B2 B 5 %
[5G 3 KPR 22 B ISR Ly WEZER O HR 3 80F EWFFE D 75 1h) % 1 Hife 72
T HEEDITZEDORNYMALE —FYIHEICLVEEZEZTVET,

—INC[ e 1 2 B R | 2 W THRD TR DL VWO T A5, WF5eF
OHFFIRCERTOE#F JLOBLYIB VT, KT—ATIEAK - £
- A ABSOBIETFTILEI I a—F 32— ar R VR
ZOHBOPRIZ TOET . OLHFICIZarCa—s 2RI LR 5L
WRIEHFERPLET 2RI R BB S Z D ERTLIZDN, 5°ZF05
B3HHAHADIE, BRI RBIG T TE LI LR AR HA D
BIZBWTIE, avEa—4 332l —varRara— 2 ni-5— ¥ @b
IR R EBDTY o 722 DOHIHRER 2R DOHBEF ML TIE. 7%
W HRARHERE T IVT A R T2V EOH T2 && iz
BHMEF VLD ELLSTEY, a0 ¥a—4332L—33rTldvnbwsb
AT XD KR BBGEH LIS R RBUAGH SRR BE L o o 2 Bl Gt
HEEOE TP TVE T, KI—2Tld. SHODIEH M4 KPR
DML T, I OWFFeiE d L 2Dk Fx Selig L7z A E 2B
LTWET,

THETBOTIIBER O I BER 783 B2 T IBHIE LR
MRS N THEINDLZ LD L VIRV T, Aa—RFHBUI NS
TTOEF - W - THROMEZEHEARR IR [T FOEOME ]
% 2—AHE ORI HAOEK P LD T, Sl 2 KR
WIS HTDoT B A

N—u“N}ﬁP@?EF%FE?HI

ST ))N—UP B EYES

AR L8 2475
* VI, F R AR O
PN NN I Y RO
WLkl xy | H
L. FEHHICED T8 =7 ;g
WHHHELLI, T=20 | §
R~ N — AD KD \_Ei &
MEF—<cHLTiclE | VB &
ML E 7R LI AL Er 2 REFBE

200V FEREAFAF R T FIARFMELRIZET MEFHLY
T, 2004F RBAFAZRLFARRHELREET Rz
FHIFHER). 2004F108< 1 > Y KFE(F1Y), 2005510
BRIVE=KF(T7Z>R), 20065108 & F KFE)F. 2007
FARMERFENH. 2011 E35 BERUBEAFEIF. 2016538
BRUBEARF AR, 20177F48 RBAFIERFHRRALR
ERRT. 2019978 & VU IRE, RS TFIERIENF. HEK
NFFEOBIEY 2 1L — 3>, 2024FE 01— AR,

Graduate School of Informatics 30



BUHE

B — Kb EHIE BE RS NS BE A ERE KR KS EW
D FRBE AT DOUGLAS, Li #5525%8T Il A8 Bh

R wyms) S SR B RE RS K

T gm0 EEE 3R S 2N EHUE N B
SR ) £ BERE (RAEEFR)

PR M B S0 it 8

FEtiE e 5 IR GHERIR (ERBEHER)

FRBERFEI-AAVF 2154
&1 (1535%)
Ll P
J— &M E (Ft6Ef)
BERPERIEIS— £ (2B 215)

IDABT2RRIESF— A B E(B286D) FHRMEARRIEIF— Al B E(R28i11)
IDFRBERRRI IS — Al B E(F2517)

&1 (I55RF)
& + & X

J—RBBAE GRIRSEAIM L) MREEHE

(AE8H(T)
J—REMRE (A BRENZhRERS) €3+—8AB
WAARISRA, B(E2801) FFREBITERA. B(B28A)  HRABMYEIF—1 BB

1
Bl
=
-
|
A
>
(e
s
a
a
=
&
5
:
§;
S
@
g

SRR (S 20 JFRIDENRA, B(B28)  JHRYES LIS —1I (et2t, 684D
ETEMELHRA B(S28E) FREMELERL 1(R 18 OEEESEIF—I
HENPHRA. B(S28M1) KENPHHA, B(&28f) (SLEMREEs PEa

RMIER 11(& ] 8f) fEL2fF, BARAL)

RIS —1 IR |
J—2ZEREMA (A B EhBEHHE) FETRE L1 (e+1 7. 2840
CRRIFEERA, B(&281) FRMMESERA, B(E22)  SRMES IS —1
TFRMIESERA, B(&2810) (CERENE-EL)

MRFHER B GBRGE OOMBE2EMELLE, 4BELT) 075y 74— LRRE (284)

. STERIZ AR (28 h) STEREEBEA (1 84)
ggﬁﬁ’:{ggggﬁgz OfHREME (2841) 1/R—yavelER ey HRMDRHTS
@1:%;&%3 @,;ﬁigg " BT - BERQBA)  BEOW - SEEB(18f) COMME

i m BHRPICHTBHREM( A1)

OFRFRES  B28D  gecsnars—vsy7(186)

2 msws  axmmmeo  PFER- sgesmszemo
5 M BERH  smomesx aswons ARSI smonxvem s
¥

KELRSNIRBREBLIITHERT




Advanced Mathematical Sciences Course

eI GEEER F DRME L ATRIC B WL TR BEFN GRS
EI—REMDIMFDOEAHRE CH B, < DIcDIELFHRIED
AFHR CIIRAH & MED OERNGREZ 28D
fc LT REDR/BELET 51— AFic BT 2REZERLT
BEITBHTLICHE2TWVWD, 1 RZE#HiD & D GEHRDIER
DRI — R TORAEPHE THETIIHE W s, FEatambR
ICBWT—EDHRZZESTEREICH LT FEOFBE
Ek AR D—RHEDAN-TFTBFMEDI Y F I Z2I1—R
HELETITO>OBEFMICK Y, EEEZRDO TN S, FfcfE
TREREDOAFFER ClE. SEEDZNTNOMET —<IC
MLTESHYBATEDZ - RABELE TFHME L TEM
EZRDTN 2,

BELEREOMBIRLEHE S EPIRBEL SBRENTE Y.
BN 3 DDLBERBZBET 5L D IciEEZTL. #EHEEZRE

R TIThN B, BLEEREERERET 234 It
SH— 2 EREY)EEE L. FZEEICR TS
HENROIIEETED LS ICREL TV S, BLEMERRT
IFIEEHEIC L DFIISEICA, I—RKE, EPHER L
THHSEROBEEREN S 6L BEEBITSNEESICLT
Y. BERZOREBOERLVIRMES TES &S ICERR
ENTVB, I—AHBOHEABLHET. REDHET —3IC
BT BMEDZML & LI TROMHED S ORERRSEOMED
HSNTWBT &ld, il - -
EERLVEE TS S,
1. WhBE, FEE
5% &S GEBNEHE |
RS0 kEy 2 ERAT.
NBIBEEIT TN,

L THEERIZIC BT EF E TFOMADRADEEZBIEL
TW3, HZEiaBId R FEDBIEICS Clf@ilfieEzhins L

DRI AIRE

21 DRTZDORRAZHE LT

W73 9 )V LED@ER. 7775 IL%MFE
BRAOHUWEEETILELTDTZIYILET, EOLSICRPKEIMED
BENEVSHBEOHMFNSERERICHERZR > THRLTVWET, ek
S ECZETRT BBIEEYDFOEEETILICBEKRZD > TVET,

[KRE =]

BZERBEFEREORE. ILBMOHND NET ST 1« DERER
HRLHERBZORAZEREVCEESEEREFERREORHKE, M
7571 DERER. EERNTORGRETINOARRYES 2L -3
DR ZT>TVEY, (R RE]

WMTSOVEE, ST LTA—T DHMHDOIRE
T2V BEHDWWIZFDHERICH 22TV LT+ —JISHERRICHWT
RLEANTIBETT, ZONMOBEEZRARDIHEERENSZLOMEE
ZEMTUTELR U, UM UIBHSIHETHREBEDEATWEWRDIEE
REINTHED. ZOLSBFERLGESDOBRAZEIEL TR ZIToTVWET,

[BE K&t]

B AEXOWEE. HOBEETIL
WAABATRRESNDEFHBEOHRZREITE., MBIZICRNBEEETILO
BITOHFTEZLTVET, [Z (R H]

BMSAEXORERTET—5 BERlE
WABARAPERAUT—FZ2HEICUBARE - T2 - #SRRICHIT2H
BEFI VT EHERTOMEZIT>TVET, [DOUGLAS Li]

NP ERARXNOKFREN. BAMMEBROANRYT NIV

— 2K (R48) & dual path (A1)

K[EDFEFRPALZICRNZHAENHERD. HHENBZEDIERMICHEEKZS > THELTVET,

Flc, BEAREIICEET ZRFABAMMEARDOANRT MNUEFTICHEDBEATVNET,

Ul K#]

Graduate School of Informatics

%
i
#
b
B
2
a
|
A

32



2
>
(e
<
()
=)
(@)
o
(o)
<
&
=
o
=)
&
:
=,
%]
(@)
3
=)
(@)
2
@
©]
c
L
&

NI EYRRICER T BV D FEROEERIEORK

WESA DT ORI -

FERRIADIEFIARE

WIEREERE - IFFERBEEI -7
WHBRMES EERE UL RANERPER -

R R DERE T

EBRNERGRTFHIERERD, BEHSEFEROTER
WEMRIRZZEVWVPEELGEEZRRIZHNRRIEE Y
BERETTHRNFRERPHESRRITEENICRSNE
Yo INSDRIF BEDY A3V R%ZRIER(Z2—0O
VRBRE)MRYNT—U (VFTAFERRBE) EFB L. BRD
REEHEABEVERICE(LIT DRy NT—VDECSHEBIL
RBREVTHRADIENTEL T, CDOESBRICHLT, 3
BRAZROBADS, VXLRRBEICEBLTHAELT
WEd, [EH E584]

i TEREERD
FubI=OnER
ML

?3}%;

| u: 1“ n-'- .-.l

By D= SR TR OHWELSHEFRCET TV PSR

HERPHENBENDDORY NT—23. F1FIvIBKR
FHEVDOREBEZE(LS TN SRET 2 KEBREHRY

NERTHH. LBI ZTEBENBNTWBEEDNH S,

WA RISHRALIE & 2B D IR YIRS

EOHTIR, —FRESOHBEHEISEXRZXY
T—U BT ET BRITDFRLY 1 F 37 R2EHH
L. REHDOEBRZETEEMUTERVRRTEELRER
MEBZEEREULTVWET, ZCTRHIBESEPHERVUENEE
BEREZRLLTVWBZEDN DN > TEXLH. ZOFRE
FRBAICTRSNTOEY, A fcBE BBIE, BRBZ.
R YIB R ZHIBMICHEODIFRAYTSE T, BOBR
MEBOHIBZRE. MBEDOATMEEZEHHIHRICED
HATWEY, [FH0 IE=2A]

s, (0=(0.1}
:';I{HG.T%'1 15 ‘01\59\-5\1 3..;;(
AL, a1 ;

v () e .
AL~ Po,”
v () A

ﬂm

VFTZFOR) ZEN LT RINA T RKEEND AV /ULR
BRZEMET S ETHAERT ZMAO=1—0Y (EVY)

OB Z2—AYYP YT 7RADREEBREREZHE LTETIL
b9 % T & THEBNBITNTIREIC IR 5,

ERDFE—I—IF. BRIV IRVEINTIWITH S H
B52LT. BRBEE (RY 7, MEER) £ERT DM
BEENEIETVWET, ASFEFEVBRZOERICLD
BEETFTINZAVWTIOLSBEROBEREZRRLTW
%9, [ ]

Wankel #O—4)—Ivyv%iE
MLfcO—%— (4 mh 55 M/1E) &
O—4%—N\2I27 RFVyvIL)
S5RBEEZF Y M ET I,

WIERENZ - SHEYEZT I -7
wEMAF DOFR

9IRSy TR LIS (ACKSY ) IS0V Y1 |

ADELOEBMUFERAUVLERL, A AV FrRILOBEE
TIEZORBEEMEICE I BETMRICHFE SN, BBANHEL
MR HERNFOEMES ZEICHELTVEY, RERORE

ZRRICERIIBERMTAOEEETILOREACISYTIC |

BAUREENS
PIFICIREL TEUSBRBRIRROBINEZTO>TVWET,
[=ZiE &K1

BEERN7 7O0—FZ2RAWERYESE
SHOERNBEICHBREBEEEZRIFTIETIYRTALICE
FNIEHBBECHERRIVEZORERRTT, fAld. £
ICYZal—vaviEMiEAWTCOMBEICERDBATWETD, if
ETxRIE, S/ONSTYIVOFTORLABRZERBIZIE BFR
TILOEFHESEICLZETHNRABRIS, GERABED
BRELBRICEIZITEEENHRE) L. EFEREZTRT
2Y—ITHZDTUVILRY NI =R ERWHE - ETFHER
FEEROBRETEZIRICDE>TVWET, [[RH #8]

B FOEFES CIRMEICEUZHED |

| KNZEORE ORI E KT
MY 5 & —BOBEDS
BU. BEESENDZ LN
A5NTWS,
RN—BOWEEZNENF
HEDED THBEETK
RS 5 &, —BOBEN
58U, BEEENTES
BTLERHLE,

P(B 111] ‘, ix

FIINRIRI—=D
g P(A— B,C)

oﬁ

: B ,)((,
BRBEHNICIEATZE Y TP EBEEETILO/N
FA—FEHL, BEFREZW LRI ERTZTVY
Wy hT—=0FR (RFRORy R T—2) ZRELH LWL
iR - BITFROMBEHIERICTONTVD,

F,Q) ‘H



Advanced Mathematical Sciences Course

SAENEMEE

~

HEVI2L—Yay  SREEOFAEEIZADILA

BEYZaL—yavid, BIZOBADMBEZRR
TERENBFRTHD, FTH. TRICHDLBINERR
ZRALLSETBEHENFIR. B - RBAZ LR
BABFETI, UNBTRIBENZDFEDSE, H
KRB PIRERROBITICEARIERES AENEE
FELTED. EXHEOEEREZHRLICHRZT
TWET, oo IS OEERBEDHIRRE L FEE.
EBERE. EREEANDRRAZMELTVET,

[H)14=]

T T T T
L-H circular polarization
R-H circular polarization

eop b—t 0 ey |
100 -80 60 40 -20 0 20 40 60 80 100
Angle

F/R=ZRT=ILROX Y Y 1 (E) & ZDBEEENORIEER (F)

ISRAEBEER PR E

FEFERICTT DH U WREDZEICEITT

B IEPEENBEEL T BREDRZEVEMELTVNET . SHORFE
HoR5EWERETICEEIR T 2EBMICH & DERBMN PR - PREHIE
V2al—2avENUT FFEROAZN - RAFNMHEEER IS EZEE
LTWEY, Kfc. FETFERZELR T 2cHDHF U WERKIEROBELFEY 28

BETINOBHEZTWV. ERFERORCICERT 22 Z2BELTVEY,

(HO &iF

FEFEROERE L. EERRICHM LI EATVNDIYI20 - F /I VDOE -
TABRIT®, X000 - F/RT—I)LOYEBEDFIEICHE T, T, RiEEY
HOEENER T DB HREREELHFTEHERRICER T 2K FOEE) XU
T HENBRBLOERICLDIEANBE RO SEREL., IAMEANEERT ST
EEBIELTVWET, [t BRI

MariESLERRE

—HRICINE L e UF B D o—JmEiin (L)
ABBREOTEHEMEICLDEI SN (L)
KORFEWABEERICL > TEIERISThBRN(ET)
B2V VARFICLBVTFIAMRET)

EFIR—RETF—YEREIDRLE

HENESLIER. BASNEDT—INSHRREREMET 2/cHD
HEREFERCUVZRAEF T, FHREFEZEUS, FHR. EHRLE, £4E
SBREREWVISAD S DX URFTIIHANESLEBEZRSEIC. T—
YDty T RE. . BT FERRE, T—I YA T XY 1%L
REBICEDEA TV T, BICRER. FFDOR/N—Z PRI ZF AL
fe RERERBOBEICDOVWTIHIRLTWET,

[# FOAU]

RERMZAWCEREZEROBRS
BEREEIBORRDSOHMRET—YFEHO7 TO—FORMAICEL D, HAIKEIF
ZIEREHE D EICOLBERERRNDRTONIA—YZ—EULTRETEXT,

|4 E0amp
5 P 1 ]
R b~ B
4 LTI A | 1 .
=Lz e szt 1 ozt v
H S ot
u . " l,_ﬁ u IE . an._F_ll' u

Graduate School of Informatics

N—u“N}ﬁP@%jEFHI

34





