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11 000

0000000000 120 400kPa0 00000 (0O Bradie Ex5.2)

Pressure(kPa) vq(m?*/kg)

308.6 0.055389
362.6 0.047485
423.3 0.040914
491.4 0.036413
’line marker’ plot {@|: EX1
pd ’'eps c:/temp/largange®.eps’

(P — 362.6)(P — 423.3)(P — 49L.4)

0.055389
(308.6 — 362.6)(308.6 — 423.3)(308.6 — 491.4)

(P — 308.6)(P — 423.3)(P — 491.4)

047
(362.6 — 308.6)(362.6 — 423.3)(362.6 — 491.4) > 248

(P —308.6)(P — 362.6)(P — 491.4)

0.040914
(4233 - 308.6)(423.3 - 362.6)(423.3 — 4914)

(P — 308.6)(P — 362.6)(P — 423.3)

. 1
(491.4 — 308.6)(491.4 — 362.6)(491.4 — 423.3) 003413
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n=400000 3000000 40000000000000(C00000000
0o)
1.2 OO0O000OO0OO0OO0OOO

gooboooooooo

(X=X0)(X = X1) - -+ (X = Xj—1) (X = Xjs1) - - - (X = Xn)

i Q)0 =) 0 X0 = Xea) 0 = )

=1 .. —
|=0,|¢J XJ _ X|

13 000004

00000 JOoOooOoOoooooooooooooOooooooood

1 pick_index i.4
1011

pick_index =: -.@= 1i.@ #
000000 0OO0OO0O0o00 0423000000010 copy)

({@ i.4) pick_index L:0 i.4

e Fom - Fom - R +
@ 111/1 0611|1106 1111 0]
R e e - +
pick®=: 4 : ’(x pick_index y) # y’ NB. Copy

pickm=: 3 : '({@ y) - L:0 ({@ i. # y) pick® L:® y’ NB. OO

NB. compose bunbo/denominator

goooo

(308.6 — 362.6)(308.6 — 423.3)(308.6 — 491.4)
(362.6 — 308.6)(362.6 — 423.3)(362.6 — 491.4)
(423.3 — 308.6)(423.3 — 362.6)(423.3 — 491.4)
(491.4 — 308.6)(491.4 — 362.6)(491.4 — 423.3)

pickm {."1 EX53



Fommm Fomm e Fommm e e e +
|[_54 _114.7 _182.8|54 _60.7 _128.8|114.7 60.7 _68.1/182.8 128.8 68.1]|

e ittt fomm e oo fomm o +
00 (P-x)0 x,00000

pickl X0
o Fmm o o +
[362.6 423.3 491.4|308.6 423.3 491.4|308.6 362.6 491.4|308.6 362.6 423.3|

fommmmmm - Fommmmmmmm - e e L e e T +

pickl=: 3 : "({@ i. # y) pick® L:0 y’

400000 plot0D0OO0O0O0OOO

400 lagrange_ip EX53
308.6 0.055389 o] i
362.6 0.047485 s 1

400 0.0431489
423.3 0.040914 ol i
491.4 0.036413

’line marker’ plot 400 Lagrange_ip EX1
pd ’eps c:/temp/largange0.eps’

NB. ---------- Lagrange interpolation ---------------
pick_index =: -.@= i.@ #

NB. 1 pick EX1

NB. 1011111

pick®=: 4 : ’(x pick_index y) # y’
NB. 1 pick® EX52



pickl=: 3 : "({@ i. # y) pick® L:0 y’
NB. souatari
pickm=: 3 : "({@ y) - L:0 ({@ i. # y) pick® L:® y’ NB. Bunbo

NB. compose bunbo/denominator

lagrange_ip=: 4 : 0

NB. Lagrange interpolation and sort

NB. x is interpolation point // y is EX1
NB. Usage: 400 lagrange_ip EX53

X0 YO'=: {|: ¥y NB. rotate
DENOMI=. pickm X0 NB. bunbo/denominator
NUMER=. pickl X0 NB. bunsi/numerator

ANS=.+/ YO* ;(*/ L:® x - L:0 NUMER) % L:0 */ L:0 DENOMI NB.YO0*(P-xn)/DENOMI
)

lagrange_sort=: 4 : ’(/: {"1 TMP1) { TMP1 =. y , x, x calc_lagrange y’
NB. sort for plot
NB. Usage: 1.5 lagrange_sort EX55

2 Joooooooon
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neville_ip plot_round_calc EX55

pd ’'eps c:/temp/neville®.eps’

EX2

N R @ B~ X
L Rl A I

Xo=-1 Po(l5) =5

=0 Py1l5)=1 Pgy(15)=-5

xo=1 Py15)=1 Pi5(15) =1 Poip(l5) =25

X3 =2 P3(Ll5)=11 Py3(15)=6 Pi23(L5) =475 Pgip3(L5)=4.375

X(15) = 4375
ggooodg
e 100
15- P.(1.5) - (1.5 - Po(1. 2. 1-1.
P01(1.5):( 5 - X0)P1(1.5) — (1.5 x1)Po(1.5) _ 2.5X 5x5_ ¢
’ X1 — Xo 1
15— P>(1.5) - (1.5 - P1(1.5 15x1-05x1
P12(1.5):( X1)P2(1.5) — ( x)P1(15) 15X x1_ 4
’ Xo — X1 1
15- P3(1.5) - (1.5 - P,(1.5 05x11-(-05 x1
P,(15) = ( X2)P3(1.5) — ( x3)P2(15) _ 0.5x (=05 x1 _ 6
X3 — X2 1
e 200
15— P1-,(1.5) - (1.5 - Po1(1.5 2. 1-0. -
Po12(15) = ( Xo)P12(1.5) — ( X2)Po.1(1.5) _25x1-05%x-5_ 25
o Xo — Xg 2
1.5 - X1)P>3(1.5) — (1.5 — x3)P15(1.5 15x6-(-05)x1
Pmdla=( 1)P23(1.5) — ( 3)P1a( ): x 6 —(-0.5) x _ 475

X3 — X1 2

6



e 300

(15— X0)P123(1.5) — (L5 - X3)Pg12(15)  25x4.75— (-0.5)x 2.5

P 15) =
0123(1.5) X5 — Xo 3

= 4.375

22 00D0O0ODDODOOOO

Xo fo=Po(X)

X1 f1=Pi(X) Poi(X)

X2 fa=PaX) P12(X) Por2(X)

x3 fa=Pa(X) P23(X) P123(X) Po123(X)

Pi23(X) 000

(X=%)P23(X) — (X = X3)P12(X)
X3 —Xo

P123(X) =

(X = Xm1) Pm2.ma ma.....mk — (X = Xmik) Pmymz.ma, - mk—1(X)
Xmk — Xm1

Primems,. mk(X) =

23 0OO0O0OO

ooon  Xn— Xnp-1

2 rot_dat {."1 EX55
o ——+
|® _1|1 0|2 1]

fomm -+

[. (L:®) 2<\ y

Neville O O O

1.5 calc_neville EX55



21 5 0 0 0
O 1 _5 0 0
1 1 1 2.5 0
211 6 4.75 4.375
sort
1.5 neville_sort EX55
1 5
0 1
1 1
1.5 4.375
2 11
2.4 Script

calc_neville=: 4 : 0

NB. Usage:

IP=: x
X0 YO
ANS=.

[y

1.5 neville EX2

{1y

Y1=. 2 rot_dat YO
NB., --—--———-—- Loop----------------"-----———~

for_ctr. 1i.

ctr=.

X1=.

>:

@ ,ctr ){ (L:0) (G:ctr)<\ X0
NIP=. IP calc_neville_sub (<X1),<Y1

ctr

Y1=. 2 rot_dat ;NIP

ANS=.
end.

| : ANS
)

ANS, (((# y)-(# NIP))#®),;NIP

NB.

interpolation point

. ctr origin=0
. adjust counter
. compose X1

. calc main

. compose Y1



rot_dat=: 4 : ’|. L:® x<\ y’

calc_neville_sub=: 4 : 0

'X1 YI'=. y

IP=. x

-/ L:® (Y1* L:0 IP- L:® X1) % L:0 -/ L:® |. L:0 X1
)

3 Newton O [

00 NevilleOoOO EX2

X=-1 f[x]=>5

f[xo0, x1] = -4
=0 f[x]=1 f[Xo0, X1, X2] = 2

f[x1, %] =0 f[Xo0, X1, X2, X3] = 1
xo=1 fx]=1 f[Xo, X1.%2] =5

f[XZ, X3] =10

X3 =2 f[X3] =11
e I1st divided differences

_fx] - flx] _ 1-5

f[Xo0, x1] %o 0D -4
f[x1. %] = f[x)i:)f(fxl] = i:(l) =0
f[X2, X3] = f[xi - ;EXZ] = 121__11 =10
e 2nd divided differences
5 = P2 boxd] _9-C0)
FIx0. Yo, X] = f[x%2, X3] — f[X1, X2] _ 10-0 _5

X3 — X1 2-0



e 3rd divided differences

fX1, X2, Xs] = f[X0, X1, %]  (5-2)

F[X0, X1. X2, Xa] = va— P
Newton O O O
Po123(X) = f[xo]

+f[ X0, X1] (X — X0)

+f[%0, X1, X2] (X = Xo)(X = X1)

+F[Xo0, X1, X2, X3] (X = X0)(X — X1)(X = X2)

=5-4(x+ 1)+ 2(Xx+ )X+ (X + )x(x - 1)

gooo

Po123(1.5) == 5-4(1.5+1)+2(1.5+1)(15)+(1.5+1)(1.5)(1.5-1) = 5-10+7.5+1.875 = 4.375

31 DOOooooood

Oth 1st 2nd 3rd
Xo f[xd]
f[Xo, X4]
Xi f[xd] f[Xo, X1, X2]
f[x1, Xo] f[Xo, X1, X2, X3]
X2 f[x] X1, X2, X3]
X1, X2]
X3 f[xs]

3.2 JOOOO

calc_newton EX55
1 5 000
0 1 _400
1 1 60620
2

1.5 newton_ip EXS55
1 5

10



0 1

1 1
1.5 4.375
2 11

4 Jogoognd

gobobogoobobboooobbbooooboboboooooboooobobooon

gooooooon

41 0O0O0O
1.40 - 0.89
ap =089 bg= 0
EX514
2.51-1.40
0 0.89 a; = 1.40 bo—T
20 1.40
40 2.51 a2:2.51 bz:M
20
60 5.37
17.4 -5.37
80 17.4 az = 5.37 b3:—53
20
100 24.2
242-174
=174 bp= ———
a4 4 20
0.89 +0.0244C , 0<C<20
1409 +0.0555(C-20) , 20<C <40
viscosity/O O =< 251 +0.143(C-40) , 40<C<60
537 +0.6015(C-60) , 60<C <80
174  +0.34(C - 80) , 80<C <100
00
5% 0.89 + 0.0244(5) = 1.0175
63% | 5.37 + 0.6015(63 — 60) = 7.1745
85% | 17.4+ 0.34(85 - 80) =191
411 OO

f(x) = &

11



a + bi(Xi1 — %) = a1

_ di+1 — & _ f(xi+1)_ f(X)

R Xir1 — X

b

42 O0O0O0OO
calc_piecewise=: 3 : 0
NB. Usage: calc_piecewise EX514

calc_piecewise EX514
NB. YO+PARAM(C-0 20 40..)

0.89 0.0255

X0 YO'=. {|: ¥y

1.4 0.0555

NUME =. ;-/ (L:0) 2 rot_dat Y® NB. numerator
2.51 0.143 .

DENOM=. ;-/ (L:®) 2 rot_dat X0 NB. denominat
5.37 0.6015

PARAM=. NUME % DENOM NB. parameter
17.4 0.34

(}:Y0), .PARAM

)

piecewise=: 3 : 0

NB. u EX514
X0 YO'=. {|: ¥y
PARAM=. {: |: calc_piecewise y

RANGE=.}. L:0® }: L:0® X1=. steps (L:0) (2<\ X0) , (L:®) 10 NB. divide by 10
TMP=. ({@ }: Y®)+ L:0 ({@ PARAM) * L:® RANGE - L:0 }: {@ X0

T™™MP=. (;({@ }: Y®) , L:0 TMP),{:Y® NB. YO+PARAM(C-0 20 40..)
(".;X1),.TMP

)

plot_piecewise EX514

pd ’eps c:/temp/piecewise0.eps’
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S Upuuooon

Shezhana Gocheva=llieva O [Splineinterpllation)| 00000000000 O0OO0O0O
ogoooo
10 (Linear)D 20 (Quadratic) 0 30 (Qubic) DO D0 ODOO0O0OO0OO0O0OODooooOn

5.1 Linear Spline

e 10
fi=a +bi(Xx=X) , Xe€[X,X]
Si(f,x) =5 fi=a+bi(x—x-1) ., Xe[X-1,X]
fo=an+bn(X=X-1) . X€[Xn 1, %]
o [1[]
a =Y
bi — Yi _hiyi—l , i — 1’n
e 0D0DOODO
1. 000
EXG
Xy

13



3 2.5

4.5 1
7 2.5
9 0.5
2. i =X%1 - X%
|. (L:0) 2<\ {."1 EXG
+--——- +-———- +--——+
|4.5 3|7 4.5]9 7|
+-—-—=- +-—-——- +---+
3. Yier i
|. (L:0) 2<\ {:"1 EXG
o= o= o +
|1 2.5]2.5 1]0.5 2.5]
+--——- +--——- +-——- +

calc_Linear_spline=: 3 : 0

NB. u EXG
calc_Linear_spline EXG X0 YO'=: {|: vy
X1 Y1’ =: > pick2 L:0 X0;Y0
ali b1 Bi=. ;(pick2 Y®) % L:0 pick2 X0
2.5 -1 (}: Y0),. Bi
10.6 )
2.5 _1
pick2=: 3 : 7 -/ L:0 |. (L:®) 2<\ y’ NB. xI
5. 00000
i | a | b |Suf.%)
1125 -1|f;=25-(x-3) , X€[3;4.5]
2| 1 (06| f,=1+06(x-45) , xe[457]
3[25|-1|f3=25-(x=-7) , X€e|[T7;9

f2(5) = 1+ 0.6(5 - 4.5) = 1.3
e JOOOONO

14



Linear_spline plot_spline EXG

pd ’eps c:/temp/splinel®.eps’

5.2 Quadratic Spline

f1 = &y + ba(X — Xo) + Ca(X — X0)? . X€[X0,x]
Sa(f,x) =9 fi=a+bi(x—%_1) +G(x-x-1)® . Xe€[% 1,X]
fo = an + bn(X = Xn1) + Ca(X = Xn—1)? , X € [Xn-1, Xn]

g =Yi-1
b1 =7 o
b =-b + 2y| _h_yl_l
by by ! B
C = oh , i=1n

1L b=y=00000 00000 natural 00O
calc_quadratic_spline EXG
ai bi «ci

2.5 0 _0.666667

1 _2 1.04
2.5 3.2 _2.1
2. 0000

15



i|a | b G | SoAf.%
1/25] 0 | -0.666667 | f; = 2.5 - 0.666667(x — 3)° , X€|[3;4.5]
21 1 -2 1.04 f=1-2(x-45)+1.04(x-45)? , xe[457]
3125 32 =21 f3=25+32(x-7)-21(x-7? , xe[7;9]
4 -52
bO 10000000
f(5) = 1 - 2(5—-4.5) + 1.05(5 - 45)? = 0.26
quadratic_spline plot_spline EXG
pd ’eps c:/temp/splineq®.eps’
20000000000000000000000000O00O000
5.3 Qubic Spline
0000000000000 0000D0000ag
fi = a1 + by(X — Xo) + C1(X — X0)? + d1(X — Xg)? X € [Xo, X1]
X € [Xi_1, Xi]

Sa(f. ) = 1 fi = @ + bi(X— %) + Gi(X = X_1)? + ch(X — X)?

16

fo = @n + Bn(X = Xn-1) + Ca(X = Xn-1)? + dn(X = Xn)? . X € [Xa-1, Xn]



_Il

h1|1 +2(h1+h2|2) +h2|2

-\ h:
by = I H i+ 2)
, i=1n
G =
T2
g = el i=1n-1
| 6h| H >
[ 71
6(Y2= YL _Yi—Yo
hp hy
+2(hic + hili) - +hilisa - 6(M-M-1__M_1—YF2)
hi hi_1
Ine1 |
L Y2

1L y1=9=0000 splined natural 0 00 02000000000000000

4 000000

L0000

goboooood

mk_mat® EXG

mk_vc0® EXG
9.6 _9.6

8 25][1,] 96
25 9 || 1, |~ -96

calc_sp3c EXG
1.67909 _1.53308

17



calc_cubic_spline EXG

1i ai bi ci di
0 2.5 _1.41977 ® 0.186565
1.67909 1 _0.160456 0.839544 _0.214144

.53308 2.5 0.0220532 _0.76654 0.127757

1 0 25| -1.41977 0 0.186565

2| 1.67909 | 1 | -0.160456 | 0.839544 | —0.214144

3| -1.53308 | 2.5 | 0.0220532 | —0.76654 | 0.127757
fi= 25 —1.41977(x-3) +0.186565(x — 3)° , x€[3;4.5]
fp= 1 —0.160456(x —4.5) +0.839544(x — 452 —0.214144(x—45)°3 , xe[45:7]
f= 25 +0.0220532(x—7) —0.76654(x—7)2  +0.127757(x-7)° , xe[7.9

cubic_spline plot_spline EXG

pd ’eps c:/temp/splinec®.eps’

5. Seript
mk_mat®=: 3 : 0
X0 YO'=: {|: ¥y
X1 Y1’ =: >pick2 L:0 X0;Y0
TMPO=:;("1) >({.; +:@:+/ ;{:) (L:0) 2<\X1
NB. TMP1=: }."1 (-i.# TMPO®)|."® 1 TMPO®
IND=. (TMP1), <: TMP1=. (# TMPO®)
NB. }:@ }."1 (-i.# TMPO® )|."® 1 TMP1=:

}:@y."1 (-i.# TMP®)|."® 1 TMPO,. INDS$O

18

NB. cut LO®=0 and Ln=0

T™™PO,.(3 2 § 0)



NB. IND=. - i. <: # X0
NB. O,(IND |."® 1 TMP2),0
)

mk_vcO=: 3 : @

X0 YO'=: {|: vy

X1 Y1’ =: > pick2 L:0 X0;YO®
6%; -/ (L:0) |.(L:0) 2<\ Y1¥X1
)

calc_sp3c=: mk_vcO® %. mk_mat® NB. calc c
NB. Usage: calc_sp3c EXG

calc_cubic_spline=: 3 : 0

NB. u EXG

X0 YO'=: {|: ¥y

X1 Y1’ =: > pick2 L:0 X0;Y0®

Li=: 0, 0, calc_sp3cy NB. 1li / add 0 to each side
Ai=: }: YO NB.

Bi=. (Y1%X1)-(X1%6)* ; +/ (L:0) 2 1 * (L:0)2<\ Li
Ci=. -: Li NB. Li/2

Di=. (; -/@:].C L:®) 2<\ Li) % 6*X1
(}:Li),.Ai,.Bi,.(}:Ci),.Di NB. Li Ai Bi Ci Di
)
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