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LAMPIRAN 2
PROGRAM PENELITIAN

Program Proses Interpolasi Spline Kubik

[ 1: ] shede tnterpolast kudik spline
import nuspy as np
isport matplotlib.pyplet as plt
from scipy.integrate isport simps

with opes(‘data. txt', 'r') as file:
data = file readlinaes()
data = [ttem strip() for item iz data)

‘@ef process_data_set(data_line):
x_data, y_data - data_lime split(’;

:':miﬁ;‘;’ ‘::mmﬁgz,,(,;;:

returs x, ¥

g1
.,-l be

alpha = r% B
A=oap. 1
E - ap

955 L))

for 1 1n rangs(1, m‘{n I J{ {JB‘:"\

aft, 1 - 1] =axf1 -1
Afg, 3] = 2 » (ax[1 - ) dxfi})
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aAf1, 1 + 1] = ax1)
B{1] = 3 » (aipha[s] - aiphafs - 1])

C = mp.linalg solve{A, B)

a=y

b = alpha - (ax / 3) = (2 = C€[:-1] « Cc[1:])
c = C[:-1)

a=(cft:) -cl:-11) / (2 » ax)

coafficlents append((a, b, ¢, 4))

x_plot = np linspace(min(x), max(x), 1000)
¥-_plot = mp zeros_like(x_plet)

for 1 in range(les(x) - 1):
mask = np. logical and(

k! >=Mgl <= 2[4 + 1])
x_interval = x_p 5t [magi j\?‘
' ) » (x_ t

'. tra 3', "sumatra,
L e "kadl tan &', "kalimantan,
~5',"kalizantan 6f, Wk wh fhtan &' (AT Hastan 9','kalisantan,

AR s1 4',"'salavesi,,

Y il .‘ ] 9, 'sulavesi,
~10", 'sulavesi 11°, 'M 3k ‘ lesi 13',"sulavesi 14°,'sulavesi
16", ‘sulavesi 16','sulawesi I7', ‘sulasesi 18','sulawesi 15°,'sulavesi.
20", 'sulasesi 21°,'sulavesi 22','sulavesi 23', ‘papua 1', ‘papua 2',‘papua
'an.om .o.om sn.vm .o.-m 'o.‘m .a.am ’a.am loo“‘
~'balt 1", "hall 2', “madera 1°, "madura 2', 'B Q'R 2','R 2','B @', "c 1','cy
el et BB "EL 'R CES eRc R IR RRN,
_‘1’0.0 “a. L] } !u. UJ’I' 'k ‘o' ] k!‘.'.:'.““, -Ll-' ;l'zo. o“
-1',"82','nd,'ad', "2l', "n2, 'saluku 1','saluku 2',"saluim,
~3','maluku 4',"saluke 5°',"salukns 6°,'saluke 7', 'saluko 8°,'saluka 9', "saluku,
10", ‘saluku 11',"saluku 12°','maluks 13°,)

_&

for 1, (x, y. x_plot, y_plot) in enumerate(all _plots):
plt.plot(x, y, £'{colors{l % len(colors)])}e’)
plt.plot(x_plot, y_plot)

plt.xlabel('Fosisi Horizental (x)')

plt.ylabel('Vertikal (y)')

plt.title( ‘Garis Crafik dengan isterpolasi kubic Spline matural ')
pit. lagand(}

plt.grid(True)

plt.shou()




Program Proses Modifikasi

[ 1:| mnote modifinass

titik x = ([%e, 102, 108])
titik y = ([203, 205, 205])

data = list(zip(eitik x , titik y))
print("titik_xy:", data)

def calculate diff(points, divisor):
results = []

for 1 in range(les(points) - 1):
pl = points(1]
p2 = pointsfi - 1]

x diff = abs{(p2(0] + p1{0]) / dsviser)
y-aire = avs((p2[1] + pt(1]) / atviser)

S EN UR S

potnts = data
points = &1

=215 Y PROBOV

x_values append(x)
y-valoes appand(y)

print(*titik_x:*, x_valuas)
print{*citik y:*, y_valuoes)




Titik Data Peta Indonesia

Juay vy srraw

[]l:'ﬁqnltl-yul’

| # fasa 1

x1 = mp.array([135, 180, 151, 155, 165, 170, 180, 186, 190, 210, 223, 235, M0,.
~245, 250, 258))

'yl = mp.array((134, 135, 130, 127, 125, 124, 122, 124, 128, 119, 115, 115, 117,
~115, 113, 110])

| #jmsa 2

|x2 = np.areay({135, 143, 144, 145, 147, 153, 155, 160, 163, 165, 175, 180, 150,
~200, 206, 208, 210, 220, 225, 227, 235, M40, 45, M7, 258])

|y2 = mp.array([134, 140, 143, 146, 150, 148, 148, 150, 150, 147, 147, 137, 138,
~137, 145, 145, 140, 138, 138, 130, 128, 125, 126, 115, 110])

fawmatra I
|x3 = np.aveay(ls, 20, 25, 20, 33, 36, 38, 40, 49, 50, 51, 55, 60, 63, 65, 68,y

~13, T8, B3,90, 55, g o, T, 115, 120, 123, 125, 130, 1M])
_sal-‘-p--_-;w'( BKS 43&

I J236, 3, 230, 225, 20, 215, 210, 200,
150 180,173, 188, 168, 150, 145, 149, 145, 149, 145,

30, 132, 133, 134])
." iTE, 170, 180, 150])
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AT = wp wrrapf (LSS, 190, 190, NET, 390, 304, 200, WE, S, M, @, 397, WA,
<30, M5, 355, N5, =N, XS, I, 37, 37])

§T = mp wrrwel (367, 208, D00, 300, 96, L9S, NN, I84, ABS, 0NN, 07D, LED, LT,
LHEl, §BO, 17, LT, I74, 73, §7E, EEE, WD)

Malimsnise 1

o = wpoarrwp( (LS8, 197, 19, SN0, S5O, 1S3, lES, 905, ¥0_ 790, §9N, D0, 106,
=0, =8 1

i = mp. oy (207, 208, 230, 35, 300, 204, I, 230, BB, 38, 258, I, 2,
200, BE]Y

Ftalamamiam J
= = mp.arewyl (252, =i, 384, 30, 30, 18])
y& = mp.eceapl (340, 343, 30, 355, 3@, 358

=8 = sp.arrapll &0, 704, e, &0, 2, E@E, 37, 20, =2, 20, 1)
ylff = oo arrwpf[f5e, 1M, 30, =00, 08, 350, 985, 230, EE, B0, )Y

P mlsonden 5
EI"I- Ix
yli= -F.-::quu B, n i ]

.--:-ﬂr,m A ,%00\\

':I.T = op.arrwyl] 680, L83, LS,




Arnl g 2
=l = op.srray (340, 343)]
yif = o seruy([ses, La))

Al seund 3
=3 = op.wrray ([0, 34300
rid = opoarrwy (582, 172)]

mnd msugd
=i = pp.array (380, 343))
7l = op.oarrey (L5793, 1720]

deullesani £
=EL = pp.arcey([3s0, Jﬂlj
Fj w qﬂqtt'?-E. lﬂ:l

Al asani
== = cpoacrwy[[340, 3438, 3@
¥E = mp.aETRy L0, 182, 78 §)

lll.l-i.ll T

hﬂ-;ll 13 .I PROBO

= = op.acrwy (35, 385, 3, 30, 398, =3




yE = op oarrey([200, 300, WW, M, 311, 3000

drnlcsani 1§
(=30 = apoacrwy ([330, 342, 38, 48, 35N, JSE, 3B, 3GE, NTO, NVS, 30, 38A])
FX0 = wpoarrsy (390, 330, 206, e, 07, 340, 388, NI, G, S, M5, I80])

Eaalosani JF
‘il --m.-n:qtfm, i, T, Bal)
yiL = op omrrwy([330, 209, 2, ma])

 AEndasand I
=¥} = mp.mrrsy([I0E, 340, 38, 30, 3D, WD, 3ED, XN, ME, 308, 400, SE3])
yH = opoarrey([333, 335, T, 19N, 5, 05, 335, 06, T, 3, 38, 330))

frnissany 7T
=X = op werwy([338, 332, m]l
yaI = op omcrwy(foE0, 179, TEj)

| fEslmsany Ji
‘=M = mposrrwy (233, 330, 30
rﬂ = m-:n:qtfm, (& ] ]

Eenlasany J9

a3 - op array (353, lﬁ; P\S jUQ

¥ = wp ey (s

mmttm -, Ip Jg&B@}ﬂ ;_;_ =, 121, 532, SH,,

ST, 530, 5N, B45, BEE SN, BER EEER, 5T, EVE, ENE_ BEN), OO0, E24])




g
ol = op.acrwy([MHE, 380, =3, =2, 38, MZ, I70])
yE3 = np.array([3%, 108, 103, B8, 65, 63, 2]}

L 4]

=E4 'i*-“f[m] M, IT0, 3N, JED, 24, 307, DG, 31, O, I, 288, 00,

ADG]k
gEi = opoarrwy([i2@, 168, LW, 110, 106, B4&, LSG, LD, MOV, i06, 907,
T

A0, DEE,,

xS = sposrrwyl[eE, 37e, OTS, MG, IS, WD, 387, 390, MO, 3aG, 400, 405, &a))

¥ = op.aerwy(l oo, L56, LS, 105, Bi%, HNE, QE3, LLS, 148, 043, 415,
aFI

Bl - E.l::rqt[-ﬂtl, A3E, AED, 454, A, 444, 45D, 4EI, AT, 404, A5S])
ﬂ '-ﬁ-m“ﬂ. 85, B, @0, B, 20D, 355, 03, lOA, 10, J-"‘-’]—’

e

1m0, 18]

oET = op.scrwypllda0, 434, 55, 435, 430, 435, 449, 445, 450, 455, 46D, 565, S06])

Ed I

S

m‘ L b = %l 184, HBG, 585, 0] - !nlj

y PROBLY

¥ = op.array({es, @0, o, MAHS Q\FU‘E)L BB, LEN, LL3, 1oa, 11s))

T2 = op.rrwy (1493, S84, 448, 480, 455, 404, 405, 456, 44V, 470, 475, 400, 4E3])



¥ = spowerwy (AE3, BT, LER, 180, 150, 4EO, EEG, LS3, 199, 190, 1EQ, UET,,
LAy

=
wFd= mp wreayd (230, =5, A, 82T, =08, S36, ENej)
¥y = spowerwpifEso, 1S3, (=3, 1E0, 1EE sED, LER))

”" 2
*TE = sp.acrarl[iE0, 523, =)y
T8 = opoarrmpl] 550, Le2, &3l

spowrraylf 521, =23f)
op . arraplfond, Lezf)

T = spoaewrlEE, 53, ==, BT, 5E])
¥IT = op arewpl[S84, L85, 185, 16T, LE))

sp-arewp([ 553, 556, SEA, BEO, 563, SEE, S686]]
eyl [ 236, LW, 130, 138, L0, 540, Lan]a

. 128}

I A

et Vs s OV




i
a5 = op arrey([s4E, L4s, 1m2, 16])
¥85 = op.arrap([e72, 178, 179, 7))

ealsia 1
bl = op.wrray (428, 3%, 450, 405])
y6 = op array([m:es, 237, 360, Ma])

#maluks 2
afiT = op.aeray((400, 431, 4mi))
yET = ¥m-ql:[m, Imy, TN

Fealuis T
a8 = pp arrwy([428, &33))
¥l = oposrrayifaEe, 230

Esalula §
i = qn:rql;[m‘ a4, Sl
yid = op oscrwy([33E, 23, 3))

Pealucs §
B = opowcrwy[[434, @)

o L SURD

s

=6 = op.srTay 43, 834, -Iil'l‘. A0, 45, 444, sas])



yiei = op.owcrwyf 230, 233, I, s,

mm llow 13 ) )
T = op. wrrwyl (434, 230f)
FET = opoarrmyl 30, 2300
mealuks 17

ool = op. wrrsyl (438, £38, &Th)
yill = op. acewyl (348, D40, D))y

i, 1w, “‘]J

# Wewgpiopan dods b file dewges forwaf gamy didespisbon

with opaal"dassl. v’
Film wrsemlEtl ', ', jeininsgieT,
£ilm wries ()’ ' jeinimspiatT,
40w, ersemlEt] °, . frininapd e,
Bilm wrieslE"E ", ' . jedninesd e,
241 wrienlf=)", ' jainimapdarr,
£ilm wrieslE=( ", ' . joinimepd e,
EBilm. wrizn(E™ °, ' jednimegdmor,
240w wrsenl(E] ", ' jrinimepd ety
£ilm wrienlE=(*, ' . joinimepieer,

B Im. wrden 77, " e N e "
£11a urizale™) ", F‘“"ﬁ:‘y h”
u:m--l

£ilm. mnu-{ M

£ilm. -::iulf: (S ;
T e o I S T S
Bl wrans (", " join

_miﬁ

il wrienlE=) ', ' . jsicimspietT,

") am TLIE:

=" einimpier, LN "
azpippd", ' - jednimpder, y21)E"p
ke - einimapl e, y3) 0T
el Jeimlmapimmr, ol
s} hid", ' fednimpderr, §8) 50 e}
sl b, - jeinlmaplerr, yEI 5} =)
aT b, jeinfmaplmer, yT1H ™8
sl b, - ednimpleer, p1A)w=)
=wTha" ! jednimapler, ¥R =)
- joinimapisir, Fla)i)we)

7 ipipizaplatr, pLEINE")
Ebﬁ: ¥l3 sy
- je L

FlAY I} am)
ANy
¥i5) )1 a")

]ﬂii']]"n'u'l
Y
(str, yAR)I)mm)
Eiﬂ' i FER IR
Inl-nl}nptltr yaR st
w34) Y, o jeinimeplrer, y3R00)05")




PHle wrEewlE 0", " ja
PEln. wrEEmlETl .0, 2
£8le ariew{Eef’ ",
RN urERR Tl ", fa:
Talm wrdes ", . ja
ils wraewfE™0', " e
SR T AT
£l mraemir=g’,".
Lils. wrdcw 2™,
PElm wrdem AL, 42
faln araes i,
ulm.wrEemiETl ",
£l mrinmiE(’ " . 2
filmmrien 50, ja
P8lm wrdem 0,0 .
ule wesemirel, ",
Pilm wrdewCERL 0.
EE LR TG LT
fula.arsealEe(, .
Palm mriew 70" . 42
filn wrieae=(, ",
PElw wrdewiER(, "
Palm mrdem (R,

fuln.ursealee(”, . gpiauy

file. Irll:ll,‘,:!' ‘ h
f8ln. ursnalL” E' i

y e
paluﬁ

e SIEINE ", " jednlmaplsie, pHE3) Vit

] A, . JeinGapier, y3E)) V")
AITI N4 - jeinl=splate, A7)0 ")

", =3l ph ", 5. fein(mapiEer, pEED) )

2381 )b 4", - jedn(asplatr, 7380 )in")
;00 4", . fedniapiaty, PR WT)
oLl ph 4, =, Jeiniaapizer, PRLY) V)
;3 ", - jednispiatr, 330 1n")

ir, @3)FHid", " jeialsaplatr, PR3 Pat)

441 3h 4", jein(saplxtr, pAN) Fiat)
&1 36;4", . Jein (aapiatr, p48)11a")
;1 Jh;4 ", " Jein (aplutr, )1 a")
WTHAR ", " jedn(maplsr, pETHI)R)
Al 3Fid ", " jeinmaphtr, N Fiat)
;G133 4",° . joinleapletr, PNVt
=800 354", . Jedn (mmpiatr, ySI))18")
aBLL A", - juinisapleer, pELN Fiat)
1820 3 (", - juin(sapletr, pS33)Pa)
2230 654", . jein (maplatr, pEI))) RS

- b hd*, " jeintespletr, ySEh))in")

=51 94;{", °- Jeintesplotr, pEE2IP@")
Ml?’l‘ {*.*- jeioisspistr, ySd)))m=)

"l Dilf.‘-!ﬁ[ﬂ'-t A Nim=)
S et

plEer, yEE)) )iat)
T, PER)) ")
Istr, FALNI ¥
}“PJJ"-D'

o T0) Vi)
;ﬂmm-:
o« TR Pa)
;  FTTRI MR
i oy FTEN) i)
‘é l:q:[ltr ;I'I"'l:l'i]'l.u'
17" yots maptatr, yE) )

PEla. mriam (P, " . jedn(mepdeer, 2BL5 304", ". jolnisspinir, pELH]Pa")



faln wrirmfref ', " jainimapdanr, aB2)3h:{", " jolntespisor, yEE )W)
Pilw wrimw (", " jodnimapdatr, oBN) N, " joinimspleer, pEXI)")
Bilw mrica (Y, " edntmaplens, o) bt . jeiaisap e, BRI A ")
fAls mrien (0], ' jaan(mapdenr, 851 0p;]", . joinimap zer, ESY)) A"
f8ln . wriew(r®( ", " jednimapdwrr, off] 3h;4", " joinimsplocr, y@E) 1) wm")
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file wricw ] ", . jede (mapdunr, ol Bh]", © . jedoisaplatr, 4R a")
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