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< Technical Report>The Treatment of Characters in MATLAB and Its Application
to the Statistical Analysis of Japanese Text

Nobukatsu TAKAI*

Abstract

In this report, the treatment of English and Japanese characters which are processed in a com-
puter is described to make use of understanding the modern cryptography such as DES and
RSA. Especially, the way by which the characters are treated by the technical computer language
MATLARB is explained in detail. The histogram of Hirakana characters in Japanese text is also

investigated as an example of the character analysis by a computer.
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Ly =%y FERDZD EHRIZ, HCERICESSER TS, BEE2R> b0 whiE
KHCEEENR, BERENLZBNS DL, 200, BELR Ay - VIEEGFLL TEO N
5. Z0kHZ, pOTHEL LTEFREICHCORTE NS A= VOl SEMIx, B
RTTBEOREW LB T 2FHRE LTH LWL Z HO T a2,

BROBEEMABED DL KA BB HIE, avEa—F 271 V5 VENT
HHIETHAH, #2TIE, XFRLFEZODL L TEFEOITIZ, 4 DLFIIHILT 5
BAEASCFEE LCilbns, Thz BEMRE] Lvv, ZhEHRWS I L TRSHEIIES
SEEREETAHME 2o TV0EYY, ZOOIEEEM s FE T 5L &2, ZORKME
WFE, 2% ) CFEEBEOBBRE Mo T E2 bk, ARTE, HENLZENDD
LT, WEEIGTABEOMEE T L0, FASREFEEMNSEMATLABT &O X5 IZHH
TELHARBNBY. BKFEI, BEMFEEZHCZERELOCS »2ICHT 5RAKRILE
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REWT -2, BMO LS, BiEF— 5 THNLET— 5 Thi, $_TOF— 4130
E1RE->THEONT VS, 2F ) 2HKTHS. 2HBETEIANR TS ZORR L BT X
BOOT, W, BT -5 F0ERICER L CRRSAD (MIERIGERE LRI 55
GbHb). £IT, XT%, RESLHEODL ET, BEICE VT TBLE, X5 2
H, 108, HEICEo TEIGERTEBTE S, L2575, ThTRHZ57— ¥ P HIETH
EPLFT =8 THLPPRITERNI LIZRLDT, CRT7+— b7 v EOEHETIE,
BoB LD [CORMRLFERTHE] LEELTKYIL, MATLABTRER DR % H
W52 2 & T, BROBE HBRHT 5.

COXH, HERITFABMEICEIRITRELCVD, AR TFI— FhE
I, XFI-FR, 120U FE% 1 2OHIZHEABRZ LD DT, #0KRRICEUTOLI b D
B 5.
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A. ASCIIa — F : REHMEHS (ANSD) 2S19624EICHlE L7z Fa—F - &y b Thb. 7
VT 7Ry VRS, BUE, WiTa-RFaEDX YT 8% 8y bTa— MELZZH DT,
BAEDS 0 ~127DFIEDE D % BEHEASCILE W\, ISO (FBERELARAE) 1B\ CEBEHED
— BT 5TV A, 1 DEREASCIT — FET, BEH32~1260& 12, Fikl L7z & 12
BENAEKTE, XF, LE50EHYLToN, TN OMEIT S — Vv IVHlEZ EICE Y K THR
TWwWa., F77, TV 77Xy FOKRILFIINEIZ656~90, /NLFIFIT7T~1220FMEIE Y L TH
NTW2OT, LT EOKLT N2> T b,

B. JISa— F : JIS (HARTEHME) A19784F I12HlE L7z HARFE &) 720 DL F4EE T, 2965
D 1 KHE, 3388 D 2 KEDED H LTV A, 8 1 KMEBETIX, YABEFEISH0T LY
B NG AEFHRIFEETEATY S, MEPOBIELINZ T2000FEI12, 512D
B R R 0140007 D5 3 KHE 5 A KIESBE SN TV 5,

C.YZ7MIS: NSa— FEREIMESNLHERE LW 7200 Fa—F -ty bO 12T, /N
Va v TR TWA, 198341k~ A 70y 7 b, 7TA¥—, HAIBM, =#&EHKEH I
FTEELIZLDT, NST— FEFAMBE2/AL N T1OOLFERERTH, I— NEHEZBE S
¥HZELTTYy PASCIZ— FLDRFETHELLRDZY N BRI - FE2ARL LTV,
MSHEFI— R&d Lidns.

D. Unicode : HRHF DL TFDEL %, H—EN/XFa— FTRAL L) ETHHKT, K
<A a7 hRekTy FVvaryEa—g il LTHIES U, IS0 (BEREE{LEEE) <
FEESHEEO—E LTHRASRTBY, NSTHID A5 TWwhH, Unicodeld §XTDILF
ONA NOLFEI—FELTERL, WindowsZz R L Tw4, Unicodex$RA L7277
TUr—arvikh, EOSHENOSTOFHTES., 72721, 2734 MZIRTOXFZEI
WA, HARGE, MERE, BEEOETICELT, MUa— NIEZLFERENE Y HT
ENTVAELEORBELH L.

F2BLUFEIZ, FLa— FIZEERET S Y 7 MISE Unicord 2 BT 2 LFDOE 1) 24 THipH
OWIETH L. b TEEMEA126F Tld 7 PSS Unicord b ASCII — FIZ—FH L Tw
B, VAL, EHE50T - FLRUOMSIZASCIIT — F23H Y, HEEDOHLILF
DS DOEEN R o TV D,

MATLABTIE, FA3La— F& LT (Bf) SEETITIZASCH (£1) PHwLRTWA. &
72, MIxa— F& LTld, MATLAB Version 6 ¥ Cl&> 7 FMIST— F, Version 7 P& T Uni-

oIt
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cordVEONTVAEDTHERELET AH. AFTIX, MATLAB Version7. 1% FH L7:. &5,
ASCIXFIE 7T Ey b, AIXa— FiZ16E v P TEREEN S5, MATLABTII # D ikiI HE
B EN5,

12353 ~12436

057
SR 2542 g
ET (CBERCQ
i L e 55375 | FROI~F
FH/h Y F 65382~ 65424 FF66~FF90

%3 UnicordDLTE ) B CHE. EFTEZOHBOFICE ) B TOLRATOWRWHIED ST 5.

3. XFT— 2 DHEZH

KAWL FTFT— ¥ EHRIZET AMATLABI < » F25ET. XFIE, doubleZ < > F# fw
TIERICAI S, 10K Ichar 2~ Y FERAWTXFICEREINS., XFB L L0#EHK
7 —Ylddec2binI Vv Y FZHWT 2 EHITERINS. 251, 10#H DX %, Xbin=dec2bin
(X)TEHT L L, XO2HBIFBEOLNE., 72, XPFXETFT—F ThHNE, FOLFIZEHD
BTHN TV B UnicordfEDFME (10EH) O 2 EBHIBONL. M, 2 HH 5 10 H~D
ZH#1213 bin2dec  FiV: 5. B4R AL, T7 ¥ F4& dec2bin (ddecimal to binary (105E%2 6 2
H#E~), T N4 bin2dec Ibinary to decimal ( 2 A 5 10ER~) ITHEK LTS, L
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T, BABICXED DVWEXFERINOERE L Z ICALNLEER RS,

B, FHRIIZI0EK % 16 EHICEH T 5 dec2hex, 16 A S5 10 TICEH T 5 hex2
dec, 16 KD HIEBERMEICZE T Ahex2numPH 5. T NHIZOWVWTIE, 22 Tldihz
Wy,

double Xdec=double(X) XFEX% 1044 (double) (ZZEHR

— - — "
bin2dec Xdec=bin2dec(Xbin) ;th # Xbin% 1027~ 5 (double) 1=%
char Xch=char(Xdec) 10 #Xdec % LR IZZH2

dec2bin Xbin=dec2bin(X) WFEX% 2 IR, XI3XFET— 7 O

TEXDH HWIZ10EHXdec % 2 EHICEH. Nz
ETHENEY b2 ERICER. L ViEFE
72, BEOEDER (X<2°52) % 2 BHICE
B, NZIET S ENKO 2 EHE D

Xbin=dec2bin(X, N)

dec2hex Xhex=dec2hex(Xdec) 10 B Xdec & 167 12 &

HE R, 7
hex2dec Xdeo-hex2dec(Xhex) ?;?;g Z 10 BT 2. Xhex X165 H % &
hex2num X=hex2num(Xhex) 167 B Xhex % S FEHUE 12

x4 WFRF—yEWIIET ST N, FEEMICIE, dec, bin, char, hexldZ N ZFMNdecimal (10
#), binary (2 i), character (3{%) hexadecimal (163&) WCHRLTWAS

(1)1 X5 2 IR
AR AT
X="&’
23t LT, doubleZ < K% W, Xdec=double(X)%* FATT 5 &, Xdec=12354 S &
Na. IHHLF [H] OUnicordBETH A, F7z, 2HBUTEET 537 Fdec2binZk b H
VW, Xbin=dec2bin(X)% FEATT 5 &, 2#EHK
Xbin=11000001000010
HELND, Z ORI, 108 Xdec % Xbin=dec2bin(Xdec) L BT 52 & THhrbNb. Z
HiE, T< > Ndec2bin®D 5 | BA L FOHEIE, 20T 210EHKE LTHROLNEZNLTH
H., BB, BRO2ERT— 5 ORIILTT—% (char) TH5.
2 B XbinD X F 2 M A L FI2iE, B bin2dec ® AV TI0EEICE# L, % D% Tchar
o<y F%HWS. 2F 1), Xch=char(bin2dec(Xbin))% 179 % &, fHRIE, XTT—%
Xch=%
WELNE., DEOMBERKWIORT L, 1OXHIlks.
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X=char(Xdec) "
< 10 %
> Xdec
Xdec=double(X)

Xbin=dec2bin(X)

Xdec=bin2dec(Xbi
Xbin=dec2bin(Xdec) ec=bin2dec(Xbin)

K1 MATLABTHHR— b ENTWE TR, 10EH, 2EHCETAEHR <Y FORKR

23 FH| DA
DEIZ, 1LRIATRNZ MVE LTHZLNAFHOER LTS, 728 213,
X="dtigE’
YERTHE, TN UTIFNNOITRZ bV TH DB, T 2 #EH % Xbin=dec2bin(X)!Z & -
Tk L,
Xbin=0101001100010111
0110110101110111
1001000001010011
PRHN D, THid Unicord?® 1 LF%16E v b (284 ) TEBHEINTWAI LIZLS3
1716500 2 EHES) (0 & 1 DXL FTT—FEF) THAH. 2F D, MATLAB TIILFEFIXAHT
NZ FVTHoTH, ZTO2HEHIIOE Yy BB 7257 bPLE LTHELNRE, 20
A Xdec=bin2dec(Xbin)2* 515 5 N 5 H Al Z 10MERUIHI N7 P L & 72 b
Xdec=21271
28023
36947
L7 A, ZNhH b Xch=char(Xdec) % R 5 &
Xch=1k
i
1H
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Eb. TDEHIC, —E2EBICERLZOLIL, XTFENEETT S L, BRONDOXEHE5
R OEEZIL 2T NER O W EIEET A LENH 5.

(3L FATH DA H
S5, —BlELT, XA
X=JtigED
kol 4

FE LW
THZON5 3T4HOITHIOBEELEZFARTAL). ThE—FE2ERICERL, #hnr510
R (Xdec), B L PENITEMZ CFAS] Xch) E2EFDLHIT@EoNA.

Xbin Xdec Xch
0101001100010111 21271 it
0111100111001011 31179 X
0011000001101111 12399 By
0110110101110111 28023 i

0011000001101110  Xdec=bin2dec(Xbin) 12398 Xch=char(Xdec) D
0111111110001110 32654 *
1001000001010011 :> 36947 :> H
0101110001110001 23665 H
0011000001010111 12375 L
0011000001101110 12398 D
0011000000000101 12293 &
(0011000001000100 12356 W

INEATHDPDL L, XHHTH] (2 KICAF)) OHBEITE, —E2EBICERLLEDDS
2 L DITHIXERD HZ LIEHHTIE R, ThERIER L2 & 918, JIFATHIXD 2 #H %
RKOLEXD1FIED 2 EBARMZHESN, DXIZ25H, 3FIH, ¥ T LD 2 EHAH
ERBEON D05 THS.

KEam I, XFATHE 2 e L Tifo 720512, £ %108z Kd72), LD
NFEHN RO H Z L ZRF 72D Ko WFATHIOKBIE, —HIXFREHI% 1 RICALF| DN
7 MVICE#HRL, QTARNZIXFIOLEBRE LTHbRTNI L2, b L DOILFATHIN Y
ZTHNE, RO 1RTES (X7 M) 26 2 RILEH] ATF)) 2{EKT 5. [ 707 T A
JAML] BIh2FEFTHLHITH 5.
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[(Far 759 A 1] XFTHIOER (B)

% hokkaido_no_aki. m

clear ;

X0=LALiEE D’ kDU %7 5 idR L vy ] BILFD 2 RICEFI DEH
[m,n]=size(X0) ;

X=[];

for k=1:m ; X=[X,X0(k,1 : n)] ; end % 1 RICELF] (P72 Fv) 1K
Xbin=dec2bin(X) ; %2 HE (FlNy b V) ~EH
Xdec=bin2dec(Xbin) ; BIOER (FIXZ V) ~EHf
Xdec2=[];

for k=1 : m ; x1=n*(k-1)+1 ; x2=x1+4n—-1 ; Xdec2=[Xdec2 ; Xdec(x1 : x2)’] ; end
Xdec2 PLOEBATHI DFRIR
Xch=char(Xdec2) BILFATHN & & DFIR
%End of file

COTAT T LART, LFAAHXKD, TTTNT FPVXIZERZLNRTWA, 20L&, &)
(228N R UX=[] NEZEN, forXLEHAVTXD PR A & CFEMEIZEML T LS
RENTVE, ZORER, forxlEKITH B TRIILTIHIONRT P B BoNS,

BEDENRY MU Xdec2=[] &, #IZ, XFET—F X7 bV Xdecd HATFIHMET — ¥ 2 1E T
TEEDICHAVWSRTWES, 2O7AY L0421, m=3, n=4THLDT, X7+
NH 3T AFNDATHNC R BRSNS,

4, TXAPT—ADFHAH

MATLABTIiX, 7*¥A M7 7 A VOXERFGAAL I F& LT, MATLAB Version 6 LA

A, R512H A5 importdataS HE SN TV 5,
TXT=importdata(‘filename.txt’)

REFTEE, FOT7ANEIPPNTVETFA MLEIGAHAAETN, BHETXTE LTE
#INAH, LoL, TXTIZEVEFNTH - T, TNBZDOETETF A MOLFESITH B DT
TR, —&IZ, XERBPATTROONZEEDEI Y TH Y, TXTORAFIIHATEI T2 H
MIZLIBESLOXEDET NV THAL., 20720, BEEPERLBTIFA N —F2BERITL
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7o VER & LTHRbIhiTn b,

CIVEVIOER, 2F ) FEREOLERY HT720IEKDI7 Y Fdealk 5. 7%
A M EROBHRTL, T2, T3, ... EBHR L TR ¥ & 212

[T1, T2, T3, ...]=deal(TXT{ : })

gk s, 22T, {IHEFTRTORVESNEREZERT A, ZHIZL > TIXTOTRTOD
EHRTXT{ : }A%, MEIC, EBOWHDEEKTL, T2, T3, .. JIXEMNShE. 2F ), THX1IHFEHOD
B, T2 FHOBE W) btk b, T/, nEBOERE (BEE) L) lde
X2,

T=deal(TXT{n})

LRLR Y %

77 ANVE ﬁlename@?‘#x 77 AN
importdata | TXT=importdata ( filename .txt’) b7 — ¥ wEiAAUEE. TXTIIE®EZ &
NVEFRL TS EIVES).
deal [T1, T2, T3,...]=deal(TXT{ : }) L IVEHITXT#T1, T2, T3.. \251#.
T=deal(TXT{n}) n# H OB % & TITHEM.

RS TFAMNIFANDRLDT—=FHMAARIIHVEIT YT,

[(FuZIFA)AM2] FFAMPZ 7 A VEEARLTOT T A

% ReadingText. m

clear ; close all

TXT=importdata (' FlBEKI(.xt’); % T FAMT 74 VOFEHAS = cellBLH
Tl=deal(TXT(1});

T2=deal(TXT{2}) ;

T3=deal(TXT{3});

L=40,

textl =fnc_TextMatrix(T1, L); BELVE 1

text2 =fnc_TextMatrix(T2, L); BB 2

text3 =fnc_TextMatrix(T3, L); %% 3

text=[text] ; text2 ; text3] BERFEDRES & TR

%End of file

[FuZzZIa)xb2]1 &, TFAMIZ7AMDPOLFET - 2l T 077 L0 TH
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. ZOTATFTATHE, TFAMT 74NV [RIEEKERQ). o] HEAICEIVEFITXTE L
THAMENTVE, ZOT7ANVDOHBFEIODEDOLE] THAH.

XE1 (FABEKIROLE)
RIBEKE [BROMRL2S], p.338 [HAFOERICOVWT] &b
AHEECE VIR, BFBEFOPICEBMAMIER L L TEATHT, Zh)F
WRILHD R LECITH 2 ERBAL L) L, FREEEISITITIEZ L h0nEN
9, WHITIEAARELABD L) bDEFLAUMIBT20DTIERW., &, 20
L) DI, ROPIREVIRMBENZ I RICBDE LT T, REFERER
CEIREIVIHIERTIE RV, RRIEHICH, BOBEBFOEBRLITERLEIZOWT
&, ENZiek L THACRYE S 21T 0fEEMEL A€ 2 wAMZOTHE. 2L 2
WERIZESORDEIZHSOMBENHE TWA T TT CICB 2R 72K & 51 81X
R72ZL, BAORGRIEFTALIET TS, ERNEFHP LI WHEEICHEEEL D -
TLE). )0 AMP, 72 ZBROBETOHSHEONE S L E5VE % 7
RUIFNELE LWV EWV) L) ZERBTHIC, ETOBMTELR V., F)0») BKRTIR
MIIMERTH A Z L DERRHY LD DPRIFTHWAE LI IR,
E)THY %NS, NBEAMBRERZVEX VBT LD 7F 5% F
E2LwHZll, EIVICHVIEAD>TVEDD, BT X bhdkun,
HoHWE, BHRUNDOTXTOAHE ABBZIZE LSS 5 L RIABICV>TLED
L, TNTELILDPLEESZDTE. LALEFITLLEFIICLERS,

COXEZ, UTEDOANY F—0ORGO 1 FEBOBREL, [MHrEIEEE, ] 12k 2
FHOR%E, 2L C[Z2)THYho] LED3IDOEEPSR->TWE, FUT T AT
X, BOBOOE%Ydeal 27 Y FEHWTTL T2, T3 LT HLTWE, Zhsid 147
D% B LFEINT, TNExavy FyA Y FYICERTAE, BHPETECavy Py A
YR EL VI ENLIELITRE LS. 20X RBEAICE, TOES 2 FLOE S (218
7E LT 2 RICDILFATHFNERS 5 & L,

TIN7 MVeiRE L72FE (LT o 25050 BB 5L, BEONESKE <Y
FOoA4 Y FTIZRRTEDLE LB, BROREZHEGLIATHIRER T A2 b TEL. [V
7740 AN2] OBYTIE, BETLXFROFNDS 2 HTHNERT LT 7o ay
M7 7 4 )V fac_TextMatrics® i\, mZIZ3I DOEREVHEEINTVWDL, ZOT 773
M7 7 AV fnc_TextMatrics® [0 7551 A N3] IR,
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[7aZF 29 R3] TRZ PVEFIBLOGTNICERTZ 77 v 72 a M7 74NV

% fnc_TextMatrix. m

BATRZ M VT F A N EMITLIIOATHNC RS 2 BE8M 7 7 1 )V

% MEBENES

function X=fnc_TextMatrix(T,L) ; % AT D5 T:fFRZ PVDOTF XL
% L.ERHED 1VITOXTER

%
% 1 TR LICFICESR (B#ATZ RV L)
sizeT=length(T) ; BTOEER (XFE)
X=[1; P T — & R T H75] = HIEH
m=0 ;
while 1
if (m+1)*L>sizeT : break ; % AT DR
else
X=[X; T(m*L+1 : (m+1)*L)] ; %A T B LI F
m=m+1 ;
end
end
% ZZETT, B#ATE RV I2SUFATHIA SR
%o AL T HL TR
Xend=ones(1,L)¥12288 ; %12288 (3000hex) (FE&HAN—X
Xend=char(Xend) ; %I FAT & 22 X FIHEAE
s=sizeT-m*L ; B AAT DL FE
Xend(1 : $)=T(m*L+1 : sizeT) ; BRAATLFICE S 2
X=[X ; Xend] ; DiAAT R BN (W7 —2%)

% End of file

TryrTaryM7 T ANTIE, RIS, BREICERE

function Xmozi=fnc_TextMatrix(T,L) ;
DEHIZBETA. ZoERiE, B foc_TextMatrix D A D5 E LTT (AT F A
N, L (1f7OCFH) 252, BBOETTREONLXmozik LI T 2B CTH L. & B,
IoTAT T LT AN, BBAHLEFAZBISTSE L.
MBONZEE, ERLV— 7O whileXx VT, 7FZX FTORMOLILF & ZITHIXD 117
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BiZ, 2¥I2 M+D)FE»SOLXF% 217HIE, QL+1)EFER»SOLXF % 34712 &4
MLTHLOEDTH L. 1272, BREATOUBIEENLETH L. GiAAETNLZTFAPOKL
FHIKATHHDT, BRRLFPEDNBETEDLNIETFAMNKRETHY, FOMENE
CTHOHADEFHELTHLZbD (BAE) THITNE LSV, 20700, BRERAT
(Xend) IRMICELADEHAR—Z (Unicord 12288) %5 2, MEATOXFFHN % ZDHRAD
MBI LEEFETI2MEZT-oTWA, ZDIIICLTRADEROBREL %, 18 L7251
LOFTHNCER L T, THIE, HEELTHEMICET 5.

5. XEB: TXFXAhOVS HEDEESS

EXDONFEIFEDLNLTIVT 7 Xy bOBEER, ARNLINEICL>TLELR LY, £LDH
ETe a0 i DETHLILEFHONT VS, LT, T OMEESMHREBHTICHFH S
NN T5. FEEENLOLETOLP2NED L) ZHETHWLNL TV MCERE b o
2. SOBETE, EROXFEROW A2 HEH LTI ANDERICEL Ty L1 BOXEIZH
oDV bh 7% DEES & ERIIC T

g | 0% | 16 | oo | 10 | 6 | scE | 10 | 16 | 3o [ 10 | 16k

12352 | 3040 | = [12373[ 3055 || % [12394 [306A | & [12415 | 307F
» [12353] 3041 | & |12374| 3056 | = | 12395|306B | & | 12416 | 3080
» [12354[ 3042 | L [12375] 3057 | ¥ [12396|306C || @ |12417] 3081
v [ 123553043 | U [12376] 3058 | 4 | 12307 306D | & | 12418 | 3082
v 12356 3044 | 3 [12377] 3059 | © [12398]306E || = | 12419 3083
5 | 12357 3045 | 3 [12378|306A | & | 12399 |306F | % | 12420 | 3084
5 [12358] 3046 || & [12379[305B || ¥ [12400] 3070 | w | 12421 3085
% [12359] 3047 | & 12380 [305C | & |[12401] 3071 | w | 124227 3086
% |12360| 3048 | = [12381305D || © [12402] 3072 | & | 12423 3087
5 12361 3049 | 2 [12382[305E | v [12403| 3073 | X | 12424 3088
B [12362 [304A | 7 [12383[305F | ©° [12404| 3074 | & | 12425 3089
# 12363 [304B || 7 |12384] 3060 | 5 |12405| 3075 | v | 12426 308A
A | 12364 [304C | 5 [12385] 3061 | 3t [12406 | 3076 | » | 12427 | 308B
% [12365 304D | & 12386 3062 | & | 12407 | 3077 | 4 | 12428 | 308C
¥ [12366 |34E | - [12387] 3063 | ~ [12408] 3078 | » |12429|308D
< |12367[304F | o [12388] 3064 | ~ [12409] 3079 || 5 | 12430 | 308E
¢ [12368] 3050 | - [12380] 3065 | ~ [12410]307A || 4 | 12431 | 308F
o |12369 ] 3051 | < [12390 | 3066 | ‘3 [12411]307B || & |12432] 3090
7 [12370] 3052 | [12301] 3067 | ¥ |12412|307C | 2 |12433] 3091
= [12371[ 3083 | & |12302| 3068 | ix |12413]307D | % | 12434 | 3002
= [12372[ 3084 | & |12303] 3069 | F |12414|307E | A |12435] 3003

#F6 10#EH 16 E OS2 O eFE (Unicord)
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TEBIIOVTFNRD 2O00BENPSLLLDDTH LD, FRICEZWEETTIIANY F—%MNR
72DT, BADTFALN T 7 ANVIEIEENSZ-oTWAS., LIz > T, BITOBIZIE, %1
BEZRVBEWTRBI o7,

BATOFNEL, LTO5 A7y 755, Tihbb,

AT 71

AT T2

ATy T3

AT v T4
AT v T 5.

LEY, WEOBENLHHTRA N AERHIDA, ELE UFONT P EL

TEERT 5.

OXIZ, FORIPSUOI LT EMBT S, 06220 X, Unicord Tl
F6ITRT LI ICI0ERIHTIE L TV B DT, 1053 T123537% 512435F THOIL
FREY) .

I0EEP S BBV RDOXFHOLA ST A %RKRD, FRTS.
BEOREVIEICLT v ¥y 70 E2B27%).

ERERRT 5.

(Far756)AM] 3, A7y 71 ~3%FfT5h. ThHPEETUTFLT, &2X,60
ST S WEESARIEONS. FlE&KE [Fur/F4) A 5] BRI L
DIEREDP S VLD LROFEHERDS V¥ 72K, EREATVFIA VU FIIIRKRTHT
Uy I LTHAE. 2OTOTTLATE, ARIEXFHITTL050%20EEIREIN5.

[(FuZ9 A AM] OOBLOFHBKEEZRASLTOT T A

% Step 1

% Mozi_Hindo. m
BLFTF—F ZFA, FORNTVERVLDLOEEE LOLNS

clear ,; close all

T ¥ A D LEDFAIAH

disp(’’) ; disp(‘>>>Stepl’)
TXT=importdata (‘=] BEAKER(1).ixt’) ; BT F A LT 7 A NDFHAAARSCcellELF
NT=length(TXT) ;

T=[];

T2=deal(TXT{2}) ; T3=deal(TXT(3}) ; %celllLF|DO3E = 77 bV
T=[T2,T3];

% Step 2 Do O (582 &% L% 3IKRE)

disp(’’) ; disp(‘*>>>Step2’)




196 B BB

N=length(T) ; BRTDEE CLFH)
Number_of_Mozi=N

aiueo=[]; %5 W37 A& T B 22475
for k=1:N

if T(k)>=12353&T(k)<=12435 ; aiueo=[aiueo, T(k)] ; end
% [& (12353)] 5 TA (12435)] F TxHEM

end

Hira=fnc_TextMatrix(aiueo,40) % OB W3 e DERIR

% Step 3 OSREDCA T T 0 BEES)

disp(’’)

disp(‘>>>Step 3 : See Figure 1)

Hira_dec=double (aiueo) ; D7 L F e 10ER B

x=12353 : 12435 ;

hist(Hira_dec, x) ; DN R XLFDEANTTNEFDEKR= Figure 1

[(FRZ7FL)AF5]HE) OOFEOFHABELRALZ 7075 A

% Step 4 WES X T

disp(”’) ; disb( >>>Stepd’)

[hindo, mozi]=hist(Hira_dec, x);  %hindo : BAHEH mozi : »7%F (10EHK)

HindoO=sort(hindo) ; THHED/NS WJIED Y — b

HindoO=fliplr(Hindo0) ; THEDKEVIEDIEEZ | ysorted(1) A ERAHFE

% > F 2 TNOXF O

kmax=length(x) ;

Hindo=HindoO(1 : kmax) ;

Mozi=[]; %7 ¥ F Y TNBDOLTF- 7 AN 5B ZELTE

for kk=1 : kmax

for k=1 : length(hindo)

if hindo(k)==Hindo(kk) ; Mozi=[Mozi, mozi(k)] ; hindo(k)=hindo(k)+max(hindo) ; end

%Hindo |3 [ NE A BE
%Mozild FENESERE 123 e 5 T o Bl

end
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end

% Step 5 HROFR (LF)

disp(’’) ; disp(’>>>Step5’)

CMozi=char(Mozi) ; THEE DK E D LF DI

disp(”’) ; disp(’ BEEENEAL DFRIR)

disp(’ )

for k=1:30; BT v F ¥ TFREINMET
disp(sprintf(‘%g %s %g’ k,CMozi(k),Hindo(k)))

end

disp(‘ ') ; disp(’’)
Number_of_Hirakana=length(aiueo) %5 D37 DIEEL

Ratio_of Hirakana=length(aiueo)/length(T) %O 5H e DEE

% End of file

T, BIFTCTRLANE]l (FAEEKEOXE) 0, 2&0xE2 (IHKX—?
YE) LxE3 (EHEFOXE) 2RACHARL. ChSEDTOXETH 5.

X#E2 (LEK—DXE)

WHA—Z [Wob OMREWO b OHATCL, p.35, MEADAERE] LD
MIIFLLTFLERITOYF A RBNTES LTS, $§5L A [RETL X
S Xl vwbhs, BEEETHT, BHICHEEOTL )72 20 HEET, KIC
FFINTRUEELRETVWDLDLESL), RLELEBINTLEIDTHS. HHD
B CBEDS DD o THRT [WOoBEFEZ LZbVvunkknE LTh. &Ii2h {#IZEkH
7L, BlREE2BE, BIZELTOHo LebahRuA Ok, SEHELHEEITES
ToHolob BT tvubhT, o2 ABIMED A OEEYIET A, »
PICBESICERENTVAEI LD, EHDTBEAL DY, LT dbBimsplicL
Th, BOUHMDOANDOHEL W) DR, FHOEVbDTHL. FEESADERE
BWEhxTd, EllRALBFLERITICHTRLIEEMSADE LWV LAHEIC
BEwv. 2LT, BEOFERFRSALBIE, TVERIYOFOEERIAZTRT
[(HADEVbIRZ] HEE VS TVLIIHERVOLERPL, ROADZ LidE-
72 WZ W,

AR TREE T, BRI ThT, AFHCRERALTLVI LRV LR 3 -
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TS LR,

XE3 (ZH#EToOXE)
=HETE [DPEFERICHES 72K, p.50, [FFEM] &0
[FVHIEBR TELFARTOILOTELANIERETH L] LW EROEELM
72D, MEVHINENRDOFTH o725 H. RIEZOEELH -8, FALIZ
ZFRIEEZD—ADAEILIREL PP DLIFLELRDONE, BEE2HEEZDPH L. #
LT3, COFED, BRTEIHEMTL AL, EHETLRL, BRTOLL, 1F
RTHBRNVEZAHIZEBNTDTHE, FAPORICBRTIREFEETHEh%, LTS
DEEIIHZ LN, Dk, RFIASICEL T T, FASTL T L AHEFo NIz
589 nEREINTR, ©AAZOERONEE, FhLIEboTELN. L
2L, COBEZHAOBHEICIEH LAV LE, BTHLLI k7. HE
AW, WADEE TN &S 510 % BEB % F o TV B ENL VD7,
PO THEV) ODIELZDIIVODEESL ), BEHFEVIOPRH L. HHOT
3%, I72oTRADPERZODD. APBRMIELZZDR, E5F0EZTH %,
BHTHRL, TFRTHo7:4L ) 2EIT 5.

XE ST V50 7% DTFE Vo nhnEE
XE 1 (FIBEKER) 569 367 64.5%
XE2 (IWHEK—) 484 311 64.3%
NE3 (ZH%ET) 448 271 60.5%

£7 3DO0XBOXFERE VS ROEE

I, 3ODNEDXFHEEVOLPLROEEERTIRT. TRICALNL X)L, &XF
THEDLNDL VLD ZOHEEEZNTIOLEL $60%~65% 2L Th 72, BITIZHWIFEK
300D, Ty A AOLETHIOBRED D2 L Lk,

(a7 F8) A 4] EHCTEONZ3DDXEND LA N FL%KM2 ~H4I1IRT.
Wb BB TR IS T S UnicordE T, EEIIERTH B, 7272, S0 Red T A
DIZEBORENIFERPICEZIMZ TH 5.
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30 T T T T T T T T
0

Bl
a0 | &l |

16 F .

0
1235 1236 1237 1238 1239 124 1241 1242 1243 1244
x 10*

2 xE1 (FBEEKER) OUOLRLLRDOLA N T A,

SD T T T T T T 1 T

(]

B -

20 4

15

10

1236 1237 1238 1239 124 1241 1242 1243 1244
x 10

3 XE2 (UHK—) OULHILRDOLANTT A,
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25 T T T T T T T T
D
20 .
fn
)
£
15 F E -
i h s
&
10+ 2 -
5 .

1242 1243 1244
x10*

1[.]235 1236 1237 1238 1239 1.24 1241

B4 XE3 (Zi#ETF) OUL2LEDLANTT A,

R8I, AN TAGHHPOZONI20ME TORIST >0 7 Thb, BT, ZOHE
ERERT, EERYVOOMEDBRE. $9.350x#EE D, [0], N2, [&, 28] v
IBFEB AT Y7 LTwbDid, BEEL L TOHRAKELOXBOBMEBLbLNL. 1
FEOXERRY, FADr v ZBFUANOLTICEHR TS,

XE1 (AEEKER) Tk T, T3], T&] 21625 302 E0TWD. SR
[~Zw) | FHIBE CHVORTVWEILICEATHA). T2, D250 LETI20
METILT 7 ERTwRY [£] PIEICASRS. Shid, [20], [21] Howid
(29w ] LV BEEEIFATHEOR TR I LI AEB). ZnEHi, &1
T OFEM R %1 2 KHAEHHTH 5.

X#E2 (WHK—) T, XELEEBC (VW] PSR EMIZF Y7 ShTnd, Lal,
DI BT 240 LThBVI Lk ERZE, LEITO [v] OFVHERAERD, [~
B, [~%wv] LI RRAIMEDLR TSI EICE B, U2 OHBEREMIE, BTIdEs >~
70Ty DB2MICHBIETHA, T, THIC [~LTY, [~3RT] LW OEwL
RBDPfEbh TRl ickstBEBbns. 9 —o2ik, BB TTED [»] LTI H L2 L
THoH. REEZ, FLEBIZHENLIOT, T 2008 EE 2 4bT &, SUEDTIE
MCHDZLIHESH»OHRTES.

XE3 (ZH#ET) TY, BE (o] PEASRTOTINS LAY OERTH 22 L 27
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B 5, &9 0EO0EMI, (7] PEMIZS Y27 LTWwAILETHH- T, TNIILEDI G
FHOY YTV AEELEATVWAIEIZEARMEEZLNL., ZOZLEHET, ZOX
BDLIVDEDODEHN, M4DLA NI LGHIIALNL, ChEilio2Oo0 AT F
LG EHARTA L E, HAEIZ, 7T RITOXTFV L bR TVwAE I L bhbs. Ih
X, BEREAECXETHLILE, [THRL] EVIRASBIELHVLEA TS I L
WEBEBbbns.

NERT | &1 (FIBEAEL) | XE2 (UHEK—) | X¥E3 (EWH#ES)
1 v 27 W 26 2 24
2 3 26 T 23 S 18
3 x 23 2 20 % 17
4 2 21 2 16 B 15
5 % 20 L 15 - 14
6 = 20 % 15 B 13
7 % 17 iz 15 % 13
8 IS 16 B 14 E 13
9 E 13 T 13 3 10
10 b 13 E 12 r 10
11 % 12 > 9 A 9
12 78 11 5 9 5 9
13 T 11 % 8 b 9
14 L 10 - 7 % 9
15 S 10 b 7 » 8
16 % 10 # 6 { 8
17 b 7 s 6 T 7
18 > 7 < 6 X 7
19 ki 7 L 6 z 7
20 z 6 A 6 < 7

£8 HEDMITOT XU BEIEK.

6. HBHWIC

B DOBEHEMOEF & 7 o TV HDESK 5 RRSAREF & W2 Ed, &5 T 2oL FI
BEXRZLEVIEHETIE, HRAE2ASHONTWAY - —BFLEbLEWN., £LT, Ih
SEMMT AL, FHEBIBVWTYENEDL ) Wb T E2rE AL 2ITIER L
v, F77, 20X pBRFHAORBEEM &I, EFERE, TR EGE LTHR
VIO T LWEFE M2 IRELZDY. ZhicBnTd I, XETFT—IPFEDIHICLTH
%7 —5 L LTRRA DD BRTHULEND 5.

AECIE, 2OLD BBEPS, BEHM2EBET L0 LELRCFEKICELT, 3E



202 mOHF B

BIZBT2H/T, BICMATLABTOFIHER B Lz, 7, EBICIIRBSHMICERL
RV, XFBERNFEEE LTk 2 & T, BABEXBEOVLPRLFED LA T T L5
ZRODLZEIZEDLBERNEB I B oz, ZORKRDPSNEZED RO L 2L 2 L AT
BT LemLic. 72720, Moz BEE, bR HBTELEDE N D TH Y, BRI
AAW R LERITICTEL Y, LL, T2 TREXFETF— ¥ 2EHEEICEY AATHHEST 2 F
EVHRE SNT2DT, 5%, BLONKICE L CRARLTFED S 2 5 LEBIF 2475 2 L b
BIRECFREIN TN S,

AR, bBERRENAT 7V —F Ly —FEOMETO Vs + [HE - B 5
7 - BRETR B O R EEAL & BRI EM A~ OIS ] OBFFEICLE R STEOB Y Hhv iz o
WS L 72,

E 349
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