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Development of highly-accurate and explicit interpolation polynomial

AN RS - GAREFE e« KIBE
By Toshimitsu KOMATSU, Koji ASAI
and Michihiro MIZUNUMA

A new interpolative cubic polynomial (INDUS) has been developed
by using the Six-point scheme, which was originally developed for calcula-
tion of pure advection. INDUS has almost the same accuracy as spline
function and is much more accurate than Newton's forward interpolation.
Since INDUS can be treated very easily because of its explicitness, it is
expected that this will be used so often in science and engineering fields.

Keywords : Interpolation formula, INDUS, 6-point scheme, Spline func-
tion
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S; =Ci

(MAZEZXDODEDHIAELTIEBRZRTERLLIBL, adRDLIKRBEI~a=X-X._)/ (X.—
Xis)) ZHOCTERT S EERHIIRAPBEONS,

3 2
Y(B)=~Pi B~ +(3Pi+ Qi) B +(-3Pi-20i—R;) B+Pi+ Qi +R; + 5,
= (=0.02817C; 4 +0.1639C;3 — 0.60755Cip + 1.2004Ci_y — 1.2004C;
+0.60755C; — 0.1639C142 + 0.02817C143 ) B°

+(0.05633Ci_g —0.3559C;_3 + 1.407Cia — 2.2004C1y + 1.4008C;
~0.4155C;,1 +0.1357Cy2 - 0.02817Cis3 ) B
+(~0.02817C,4 +0.19205C;_3 — 0.7996Ci_p + 0.7996C.1

—0.19205C;47 + 0.02817C143) B

(8)

+ Ci1

(8) AVKBYTRETEX - ~X., HOHLOX4HEEHEATH O, LIBIE I NDU S (Inter-
polative Divided Polynomial by Using Six-point scheme) &M &LiIZd 3, BRTIEIT., &HEK
FEEIKANK X EFAVNIEFL0, EBRTECE->- TEHLARLELZTES M AHBRIEONS,

3. INDUSEDOBEDHKE

3.1 RN T— 5 OWMM
MEEEICHTEBE. T—FOEH A — )V L THELAOMRBANFS/N I HLB/AITRLTLD

BERTF—7%2MALEZERBOL, ELHMHABEELAERTIICH., PI3BEEKBHELIREROS V4

LBAEEGART -5 2O LERDEEBbN

3, ZIT. REORIARVEONFTELOUER %H—-1 KF-—S0IhBELIAIARr—I

HOLDIHRFOINLEEORRIN T~ 5 %R

Utco SEBRE T2 I REH FELTE . BIKES & AN w2 (e | Tes)
AR ARNELOAKO=RTH 2., £7— 5 DE IR FELTR 76.28 1.37
NBEOAEEEFIIA LAY —VOEEE-UIR B % A WTELTE 6.59 6.38
T PRI L DELE 152 | 086

FERTHEHBA =10 sTRIBFEAFEDOFEF

—753—



u' (cmisec.) (At=1.0sec.) u' (cmisec.) (At=1.0sec.)
! I T Y
A . T L [ N U T )
ol AT T RN o AN T RS
FANV AR B WL R A YA Y () AN AR W PR EAN/A. V. (iied
PR A N7 A N TP Y I T PN ) AV A W I T }u T
i L il U
200 ~—-—- &£7-% LY ,’/ 3 200 —=~ &7—4 L. .(/ s
——— INDUS IVAR H -——— splinc \/ 4
300 — -30.0
0.0 10.0 t(sec.) 200 0.0 100 t (sec.) 200

- 4 EBHETAELH T — & OPIERER (INDUSH:)

B — 5 #REVFELI T — & OPWIERR (spline BIZ)

u' (cmisec.) (At=1.0sec.) w (cmisec.) (At=10sec.)
! A 20 Fay
10.0 A J‘\ L 7
LV ) IRy vy A
Ly = 10 NPT AN
0 \ W, ¥ N { Wl \ ) il Dyl
100 i)t \ \ T nn;\ﬁ H'l! 0o \ I kY A M
LI VA 4 L 1A ] P Wi
Y e WAL - m———
Newton U\l 20 1” mous |
300 30 L
00 100 t(sec.) 200 0.0 100 t (sec.) 200

H— 6 mEME AL 7 — & OWIEFHER (Newtond: )

F—5EMBLIERER - 4~R-6iICR T, WK
BB . BB DNewtonik & 3 RODB-spline A%
ERHWI, COBEEHI A LA —NVICHLUTHE
BTFERS+SNI0ERTALOLDOT, =1/2At

UroRABEHKHYLTEBLEATH RV DD,

INDU S#i3spline i S I3 IZFREOMMBE %
ETARIERGMIB,

B-T~B-9i3At=1.0 s& LTERHABEAMRIC,

H—-10~R-12i2A t=0.4 s& UTHEBELDOERIC
EMBEEBRALCBERTH S, WThoBRITHL
THINDUSHE IKRDB-splinePi¥iZR U&HT
TRIZFRFOMMBEEF 5. ThiZ~TNewton
EORBEREZZEBADE, EIATR -4~ —

RIERINCAFOHERRENS . BAKERZEH R
TN EHBERTHRBOLIIEBCKETIDEEX
bhb, EIT. B4 OHKRF—FIKOVTHERF
MRAELCI L TEMBEO LB ET > R ER
13~E—1512Rd, ERICE T, HEICIZIAt 28
REALRr - )VT TH-ERTRIZED ., S8
ANBEDOEF—F LAFBT—% W OEDOHENMOD
FIELEANBEOARMTH > tWRTEETT,

B-13~B—-15& oL IIT, H5WEEERK

B— 7 BB ARTELIE DPIEREE (INDUSE)

w (cmisec.) (At =1.0sec.)
20 A
10 / A AN
I, “\Aaf ‘\ I/A & \\%
\ g o
00 \\ ,’ - + >
o . T
20 N7 spline [
30 H
0.0 10.0 t (sec.) 200

B— 8 BAAM-E AWTELIE OPIESEE (spline FE)

u' (cmisec.) (At=1.0sec.)
20 = !
10 - O
; \ 4 -

LTy S -
10| N

V&\ F e EF—F |
20 =i —— Newton | ]
30 V L

0.0 100 t(sec.) 20.0

B— 9 BIABE AMAELIKOMFEER (Newtonds )

—754—



3:' (cmisec.) (At=04sec.)
7\
20 oW A WY 4
10 18 A
X . 0 Y A W4 X7
oo A [ 1\]
| W20 WY 41 1 Y. i . ¥
ITY S0 W W W A LAYV 4
YYi-f >
20 17 —-_——— &kF-s
30 ‘,’ —— INDUS
40 — I I
00 100 £ (sec.) 200

B— 1 0 WERE ORI OMFERE (INDUSHE: )

u
30 (cmisec.)

2.0 yal
1.0

1
| /
iy W i s
101\
20—
3.0

40 i H
00

X YA
| I 4
| 4
1 |
1L
174

t(sec.) 200

-1 2 NS EOEROMIERESR (Newtond: )

FRMBICOWTINDUS k& 3RDB-spline %Ki
REEOWMMBEZEZE L. JOBRBIERKOBEPH
BRrREELTOLRWI ERGD B, —F . Nevtonik
RBAERTFHEBIEH Ay — LI LTREVEE.
THOBEAL /THRENEZITEREN IO 2DICH
NTHIIKREL R ZEARIH 5,

EZAT, HALCOCEHREDORr — VG-
Tohid. B-13~R - 151K F3REMATI &
KE-T, OB, HFEBRZOBHEMICH XS TF
—SHROBRMEERDELENTES,

3.2 HAF—SDART PV
RRFIMICRICEEICHERENNEILRLI 2B E
Th. LhOPBEUBUENRAKRIKEDb-TLE - TR
WMBEE LTHELTWREREA L, EB. EBHT
— 5 ESRHMBMTHB UL LR XD BERESEHEIK
FLEDITEEDLD S, T TREE TER &S FA
BEAMEBCDVWTAET -5 L ARBROEHT— 5
AR MEH L, ERRTF -5 T EKELEDRD
ONR-16. K—-17TTH 5, Bmbtho b f=1/2At
ZEBAIBRAEEA SO TRHEFEROBERME
BHFTEAOY, HEERLPRIOERKMUTI RNV

/

I n

y4 AW |

Vope )y
A‘A.,

1 ——— &F-5
e spline

40 ; L
100

t(sec.) 200

B—11 AEEEOEFKONIFERER (spline B2 )

i'u' —u,?
2
2.0 ow
AT
A
/A‘
1. A
0 A"M —o— INDUS
y —o— spline | |
--A-- Newton
0'0 1 1 I I
0.0 20 4.0 6.0 8.0
At/T
R—13 ZMMEOMELE (REWETELR)
2.0
.’.A
(‘u'_——iq)z = -
u? A
K 2
7.3 o
1.0 : s
=7
y —o— INDUS
£/ ~—o— spline
p --4-- Newton
0.0 :
0.0 0.5 l'oAt/T 1.5
B— 14 ZMMBE0BRZLE Bk ARELT)
(u P
72 T.7A
20 k1 e
Prad
4 o
- —
N el
o) vl
1.0 iy
J —o— INDUS
—o— spline
j --A-- Newton
0.0 H i H H H H
00 10 20 30 40 50
AT

B—15 SMEEORELE (MEHKALR)

—755—



F—WRHhy PENRTHWBEIEEZRLTWS, £12H P(f)

AARASE* SCERRRERR T~ 1B LTH - __;¢

5 3 KA THET 3 ic . BRBMO /<7 — T ;?%%
RRY BB SN BRI ND BT ERIDS, i —
187 —Z Ry MV ELBRERICDI-> THA L TE L

NIANF-OEEHET S & solineBIBIT & 5 \/ ,
REMOBAICREANDET— 5 DT R F— & okt .

LTIERE L >T B0k, INDUSE SANA LA ]
K& BMMOBERIANF—DETORINS 5 0.1 1.0 10.0 f (Hz)

N5, SRIEARMTY Y b hassdb LT B716 B ARROZS VLR (Rl TR
WBEBTH T & USERRNTOBRE RS

\ NZ A P(f)"u 1
NTHhBENZED, i — &y
—— INDUS
10.0 ----- spline [__|
4. Bbhie ==~ Newton
BOEHERNEEROMREEENE LTHbh
EHETRONAENREZIROBY TH 5, 1.0
() BHRFBERICHT ZRBEREHEEO—>T A
HB6-point ZF—LEHEBILTHLOEH R . W
W ERMMEE AR REL(INDUSHE), 0-1 1.0 f(Hz)

() INDUSHRRAFS A v BHEASommy 0 1 Pl ARROZSs Ul (AR ANAR)

3

(D
2
3

€Y

(5)

EEHEL. BB OBERNTERMLINTO IO THEHE EXBUMEREE TS, T4bB . L
FRAZBOLHERL AL, ERTFHABCENE BORXEBAL. tho 2R TFhidlo, HELAR
bEBETRODIMEBMIBONDS, Ukh > T, splineBIRICEAWMETIRIIVEa—5—0DF
BAROBRCHENTELVLILRALTF - HOMMIcS INDUSKERFEICHNTE 5,
REBFEOHEREICHE TS, INDUSHEICLAAMIZ3ROB-splinefiMIc L 2 MM L R%E L L
CRENULOBEEE TS,

BEXW

MZIE. BEBBMERE  ROhOHBEY 2 2—¥ a3y, aoJFi, PP.14~18, 1988

PR, THE=Z, SEXELH: XTS5V EREZDOIGH, HE WK, PP.29~T78, 1979
Komatsu, T., Holly, F. M., Nakashiki, N. and Ohgushi, K. :"Numerical Calculation of Pollutant Trans-
port in One and Two Dimensions”, Journal of Hydroscience and Hydraulic Engineering, Vol. 3,

No. 2, JSCE, 1985.

IR BT BRBREOBNFEORRE, KLFRXEIA3RERFTFEOBERN LEERET
AMRBREE, TAFLKBERRS KBS - KXFI B IMBEHETE FRNMERS, PP.1~12,
1992.

Holly, F. M. Jr.and T.Komatsu : Derivative approximations in the two-point fourth-order method
for pollutant transport, Proceedings of the Conference on Frontiers in Hydraulic Engineering,
ASCE, pp. 349~355, 1983.

—756—



