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100 * save "KOCH

300 *RECURSE

310 IF ORD=0 THEN L=SIZE:GOSUB #*MOVE:RETURN
320 GOSUB *PUSH:ORD=ORD-1:GOSUB *RECURSE
325 GOSUB *POP:TH=60: GOSUB *LEFT

330 GOSUB *PUSH:ORD=ORD-1:GOSUB #*RECURSE
335 GOSUB *POP:TH=120:GOSUB #*RIGHT

340 GOSUB *PUSH:ORD=ORD-1:GOSUB *RECURSE
345 GOSUB #*POP:TH=60: GOSUB *LEFT

350 GOSUB *PUSH:ORD=ORD-1:GOSUB *RECURSE
3565 GOSUB #POP

360 RETURN

400 *MOVE

420 X=X+L#COS(THETA*PI/180)

430 Y=Y-L#*SIN(THETA*PI/180)

440 LINE -(X,Y),COL

450 RETURN

500 *LEFT

510 THETA=THETA+TH

520 RETURN

550 *RIGHT

660 THETA=THETA-TH

570 RETURN

600 *PUSH

610 STAK(SP)=ORD:SP=SP+1

620 RETURN

650 *POP

660 SP=SP-1:0RD=STAK(SP)

670 RETURN
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SUB KOCH (N) 100 * save "RIEUL
IF N = 0 THEN CALL MOVE: EXIT SUB 300 *RECURSE ]
CALL KOCH(N - 1) z - . C=A:D=B: .
L e oy "2ALL KOCH(N - 1 g;g égsggb;gugggz=geg;ngT.c A:D=B:GOSUB #MOVE:RETURN
CALL RIGHT(120): CALL KOCH(N - 1) 325 GOSUB *PROC:GOS{JB *POP *
CALL LEFT(60): CALL KOCH(N - 1) 330 GOSUB *PUSH:C=O'D= B:A=-A
END SUB 335 GOSUB *PROC:GOSUB *POP
SUB MOVE 340 GOSUB #PUSH:C=A:D= 0: :
SHARED X, Y, LENG, ANGLE, RAD 345 GOSUB *PROC:GOSUB *POP
X = X + LENG % COS(RAD * ANGLE) 350 GOSUB *PUSH:C=0:D=-B: B=-B:
Y = Y - LENG % SIN(RAD * ANGLE) 355 GOSUB #PROC:GOSUB #POP
LINE -(X, Y) 360 GOSUB *PUSH:C=0:D=-B:A=-A:B=-B:
END SUB 365 GOSUB *PROC:GOSUB *POP
370 GOSUB #PUSH:C=A:D= O0: :B=-B:
SH R ST 375 GOSUB #PROC:GOSUB #POP ;
ANGLE = ANGLE + TH 380 GOSUB *PUSH:C=0:D= B : i
END SUB 385 GOSUB *PROC:GOSUB *POP
390 GOSUB #PUSH:C=0:D= B:A=-A :
SUB RIGHT (TH) 395 GOSUB *PROC:GOSUB *POP
SHARED ANGLE 400 GOSUB *PUSH:ORD=ORD-1:GOSUB *RECURSE
ANGLE = ANGLE - TH 405 GOSUB *POP:RETURN
END SUB 410 *MOVE
— 420 X=X+MAG*C
1-2 430 Y=Y-MAG*D :

440 LINE -(X,Y),COL
450 RETURN

232 — 1R —EH S OHRERPE 5 510 GOSUB +PUSH:ORD=ORD-1:GOSUB #RECURSE ‘

7D 7‘5 A’G‘b 50 2 - 2 ’ g] 2 - 3 ‘i%n€n1 g;g ggggg :gggH:MAG=HRAT:GOSUB *MOVE
BEKEY BASIC, Quick BASIC TEHWAbDTH 25 S95UB *PoF

600 *PUSH

3, 1D 7esr756k0b85 {IZQuick BASIC 610 STAK(SP)=ORD:SP=SP+1:STAK(SP)=MAG:SP=SP+1
- - 3 s . . 615 STAK(SP)=A:SP=SP+1:STAK(SP)=B:SP=5P+1
WKkB37u 53 v /O LBTINERTE S, 620 STAK(SP)=C:SP=SP+1:STAK(SP)=D:SP=SP+1

630 RETURN

650 *POP

660 SP=SP-1:D=STAK(SP):SP=SP-1:C=STAK(SP)
670 SP=SP-1:B=STAK(SP):SP=SP-1:A=STAK(SP)
675 SP=SP-1:MAG=STAK(SP):SP=SP-1:0RD=STAK(SP)

680 RETURN
ordskratshrat=? 3,0.25,-0.75 ‘
OB AB 4D AN AN ARAN AN 4N 4n B 2-2
I < < <t <
4N 4N 4N 4N AN 4N 4N SUB RIEUL (ORDX, A%, BX)
SHARED KRAT
<+ +H < I < <+ IF ORDX = O THEN
4N 4N AN AN AN AN AN CALL MOVE(O, A%, Bx, KRAT)
EXIT SUB |
< v < S I END IF |
v NV NV NV MO ¢ CALL PROC(ORDX, AX, BX, 0, BX)
AN AD AN AN 4D 4D 4D 4 AN AN 4D 4D CALL PROC(ORDX. ~AX, BX, 0, BX)
CALL PROC(ORDX, A%, BX, A%, 0)
< SR <V NP N2l a P <V CALL PROC(ORDX, AX, -BX, 0, -BX)
4 AN AN AN 4 AN AN AN AN CALL PROC(ORDX, -AX, -BX, 0, =BX)
CALL PROC(ORD%, AX, -BX, A%, 0)
dibadih dihadih dihadih dihgdih dih CALL PROC(ORDX, AX, BX, 0, Bx)
CALL PROC(ORDX, -AX, BX, 0, BX)
4n 4n 4p 4n 4h 4n 44 4N ay CALL RIEUL(ORDX - 1, AX, BX)
END SUB
+ <+ 4 I 4 4 S <
AN AN 4D 4D AN 4N AN AN AN 4D 4N 4D SUB MOVE (ORDX, AX, BX, MAGH)
SHARED COLX, X, Y
H H <+ 4t I < S X=X+ MAG % AX: Y = Y - MAG # BX
AN AN AN AN AN 4N AN 4N AN E&gssaéx' Y), coLx
N7 LA 17 VP LA A% A % SUB PROC (ORDX, AX, BX, Cx, DX)
AN AN AN AN 4N AN AN AN AN SHARED HRAT
CALL RIEUL(ORDX - 1, A%, BX)
< S S+ o < T 4 S S S 9 CALL MOVE(ORDX, CX, DX, HRAT)
END SUB

|
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(i, Ai RADEjFINI b THB)
EFHWTEBIkH o5,

FUNCTION DET (N%, A())
DEFINT I-N
DIM C(N -1, N - 1)
IF N = 1 THEN DET = A(1, 1): EXIT FUNCTION
S =0
FOR K =1 TO N
FOR'1 = 2 TON
FORJ =1 TO K -1
C(l -1, J) = AL, D)
NEXT J
FORJ = K + 1 TON
C(l -1, J - 1) = ACL, J)
NEXT J
NEXT 1
D = DET(N - 1, C())
IF K MOD 2 THEN
S =8 + A(l, K) * D
ELSE S = S - A(l, K) * D

END IF
NEXT K
DET = §

END FUNCTION

X 3

SUB CRAMER (Nx%, A(), B(O), X))

DEFINT I-N

DIM C(N, N)

BUNBO = DET(N, AQ))

IF BUNBO = 0 THEN PRINT "det(A)=0": EXIT SUB

FOR K = 1 TO N
FOR I =1 TO N
FOR J = 1 TO N: C(I, J) = A(I, J): NEXT J

NEXT I
FOR I = 1 TO N: C(I, K) = B(I): NEXT I
D = DET(N, C())
X(K) = D / BUNBO
NEXT K
END SUB

B 4

Raszorosss6ThHhb, 7075 st
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Btk >TW 20H 35 — AL BEH[ES
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By DIEE Ehd B, HERD BASIC i3, ik
X & LT IF~THEN~ELSE~#$,#%#1c i3, ON~
GOTO%ON GOSUB #5& - 7z 4%, Quick BASIC
TRE 5L, 7oy Z7IFX IF~THEN~END IF
PEMSEMEHNT O SELECT CASE~END SELE
CT MEm& 7z (FORTRANT?T ©d 7oy 21IF
XidET3) WEETOBASICH 1T LAMA R
WIFX Dz, GOTO X2 FEH X 2 %21EB4, 7
DicBiIIHDIc WFaolsaici-sTwWkDicH
N, 7oy JIFXDOEHICLD, 2bHTHLDT
W7 TS LANTEBEL I -7,
BELEEE LT, kB BASIC icikFrEmE
BRHED FOR~NEXT %5 ic, &LEMUERE
DWHILE~WEND #$& - /<45, Quick BASIC
WiRE 5, BIMERED® DO WHILE~LOOP,
DO UNTIL~LOOP *, #¥EK#ED DO~LOOP
WHILE 73 5 Ui DO~LOOP UNTIL 454 -
T, AR - b THAEL, BRELPT VW T o /5 4
EBFE&L Do,

* GAUS'S INTEGRAL

DECLARE FUNCTION F! (X!)

DEFINT 1-N

INPUT "HAXM ta,b] a, b ="; A, B
INPUT "B E QDB nc2<=nc=7)="; N
DIM X(1 TO N), W(1 TO N)

SELECT CASE N

CASE 2

X(1) = -.5773503: X(2) = -X(1)
W(l1) = 1: W(2) =1
CASE 3
X(1) = -.7745967: X(2) = 0: X(3) = -X(1)
W(l) = .5555556: W(2) = .8888889: W(3) = W(1)
CASE 4
X(1) = -.8611363: X(2) = -,339981
X(3) = -X(2): X(4) = -X(1)
W(l) = .,3478548: W(2) = .6521452
W(3) = W(2): W(4d) = w(1)
CASE 5
X(1) = -.9061798: X(2) = -.5384693: X(3) = 0
X(4) = -X(2): X(5) = -X(1)
W(1) = .2369269: W(2) = .4786287: W(3) = .5688889
W(4) = W(2): W(5) = W(1)
CASE 6
X(1) = -.9324695: X(2) = -.6612094: X(3) = -.2386192
X(4) = -X(3): X(5) = -X(2): X(6) = -X(1)
W(1) = .1713245: W(2) = .3607616: W(3) = .4679139
W(4) = W(3): W(5) = W(2): W(6) = W(1)
CASE 7
X(1) = -.9491079: X(2) = -.7415312: X(3) = -.4058452
X(4) = 0: X(5) = -X(3): X(6) = -X(2): X(7) = -X(1)
W(1) = .1294849: W(2) = .2797054: W(3) = .3818301
W(4) = .4179592: W(5) = W(3): W(6) = W(2): W(7) = W(1)
END SELECT
Z=0
FOR 1 =1 TON
Y = (CA+B) + (B-A) *X(I)) /2
Z = Z + W(I) * F(Y)
NEXT 1
Z=.5% (B-A) »2Z
PRINT Z
END
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DF— BRI BEHANVWR I EMNTE S RN
», Quick BASIC D5 L TiIBBIC & 3 FEH
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&, BTk BFEH L (call by value) &£W5 2
DEEMNREZ 3,

Quick BASIC 7o v — Y » 035 L i3 E
AIMc32RBICX3FH L TN 3, T4bb,
EHIHO7 FLAMNKRS IHicESh, FEh/ AT
BZo7TrFLaEbEic, FFELAOES I HAERR
T35, Lo, BEEh 7T HOMEEEET
2L, FEELAIOFIBOESE-TLE D, 2D,
K5I EERHITHE L TVWEDTD %,

FEH L RIOES I HMOBEEEL ShISVWE ST 3
i3, EiERE LTEANE, Btk 2FFHL
EEICHEAEHTE 3, £hicid, E5IBuciEl
() Z2o0hidkv, E5¥HERicTFBLT,
FOESE—EEHE T FLRICEEEEh, 207 F UL
ZBEGIBIcEENB T EiCE B,

BB, BHF—s2EE2 oy —Y v icTICE,
518 E L TEFIZOHBICERAFEDI W () 24
3, THREFIHKOEET FLRAEZELTWEDT
H-oT, FHEh7-ficRESNEFIOEHET K
LALDPD>TWERWDTH 3,

20508 a,b OBRRAVEERDZ1—7 1) v
FOEREDFa 5613, B6—1D0L5icT 3
OPBBRGTNVT) XLAREEBEEFTHA S, C
DT SSATIR, 24 NV—FYTAHALELF—
Ya, bk S o —Y» EUCLID SR> T X
fo L ZEEERED GCD L& dbicBxHid -0,
BIc X 2FFHLA#->TW 3,

DECLARE FUNCTION EUCLIDX (W1X, W2%)
INPUT "a,b"; AX, B%

GCDX = EUCLIDX((AX), (BX))

PRINT "("; AX; ","; BX; ")="; GCDX
END

FUNCTION EUCLIDX (W1X, W2x)
Do

W3% = Wix MOD W2x
IF W3x = 0 THEN EXIT DO
WiX = W2X: W2X = W3x
LooP
EUCLIDX = w2x
END FUNCTION

6—1
o775 sTiE, #ELI DO~LOOP %

B

AwTuw3h, WHILE ~ WEND %{# - TX6 —
20E5 TS5 LTHINTH S,

FUNCTION EUCLIDX (W1X, W2x)
WHILE W2% <> 0
W3X = W1x MOD W2Xx
SWAP W1x, w2x
WEND
EUCLIDX = W1Xx
END FUNCTION

6—-2

7/, 320 LD 0 TR WEEa, az,--+, an DB
RAKIEEKD 31213, F1HDD 2 >DBEARAKIEK %
d2=GCD (a,a2) &L, UF4TickKdidbo
ERDOEEDGCDEINEI

d;=GCD (d;-i, ay)

&95¢, di=GCD (ai, az,++,an) &733%, C
hE7v 753 v/ LIZ0MBKT TH S,

SUB GCD (N%, ZC() AS LONG, ZG&)
DEFINT I-N: DEFLNG Z
FORI =1 TON

2G = ABS(ZC(I1))

IF ZG <> 0 THEN EXIT FOR
NEXT 1
IF ZG 0 THEN EXIT SUB
FOR J I +1TON

IF 2ZC(J) <> 0 THEN

ZA = 2G: ZB = ZC(J)
ZG = EUCLID(ZA, ZB)
END IF
NEXT J
END SUB

FUNCTION EUCLID (ZA&, ZB&)
DEFINT I-N: DEFLNG Z
WHILE ZB <> 0

ZA = ZA MOD ZB

SWAP ZA, ZB
WEND
EUCLID = ABS(ZA)
END FUNCTION

7

FHERX L (X)=00apEERDZDIC, f (a)-
f (b)<0%32/a,broRry—1tL,

(1) a,bohgic= (a+b) /2%258T 3,
f (c) %k»,

(2) f (a). f (c) <0usidMEiza, c D
iHBDTb—ckl, f (b)-f (c) <0#%
SfRlZc, boflicddnTca<—c LT (1) I
B3, |[b—a|<e&ktizgrT (1), (2) %
BRd, Ch%250HEE WD, TOEE, CHERED
ERETH 2, #0EERF | b—2a | /2RTH
3,

K8 —1RBYUEN—-FEHNTBSSLTH
5H, ¥ F—F v NIBUN X8 -2, K8 —
3, M8 —4n&k5icBLIELHTES,

KHEETFRCER20S
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SUB NIBUN (A, B, ©)
FA = F(A)

C=(A+ B) & .5: FC = F(C)
IF FC = 0 THEN EXIT DO
PRINT " c="; C
IF FA % FC > 0 THEN A = C
IF FA » FC ¢ 0 THEN B = C
LOOP UNTIL B - A < EPS
C=(A+B) # .5
END SUB

FUNCTION F (X)
F = ((X+4) «X+3)%X-2
END FUNCTION

8—1
SUB NIBUN (A, B, ©)
FA = F(A)
Do

C = (A + B) » .6: FC = F(C)
IF FC = 0 THEN EXIT DO
PRINT * c="; C
IF FA = FC > 0 THEN A = C
IF FA # FC ¢ O THEN B = C
LOOP WHILE B - A > EPS
C= (A + B) * .5
END SUB

8-2

SUB NIBUN (A, B, ©)

FA = F(A)

DO WHILE B - A > EPS
C = (A + B) * ,6: FC = F(C)
IF FC = 0 THEN EXIT DO
PRINT ¥ c¢="; C
IF FA # FC > 0 THEN A = C
IF FA = FC ¢ 0 THEN B = C

LooP

C = (A + B) * .5

END SUB

K 8-3

SuB NIBUN (A, B, O

FA = F(A

Do UNTIL B - A < EPS
C = (A + B) » .5: FC = F(C)
IF FC = 0 THEN EXIT DO
PRINT " c="
IF FA * FC > [ THEN A=C
IF FA » FC ¢ 0 THEN B = C

LoopP

C = (A + B) * .5

END SUB

X] 8—4

4. EHOEAEE

HEXT (X) =028 0, FIAEUEX >
52%— L, ¥R

Xk+1=Xk— f (Xx) /' (Xk)
KEOBRBEHEL, | Xxt1— Xk | <e dlio
loRBExIED B, ThE=a— YLV, |
BFIMoEE, KEDOEUE»SRS—+3 3
&, BRRIHEROMCEMBIGET S, {2k
oL E, PEHOEUE»SR S — 33 L BA
M BEEIET . FNIR, =2 —F VEI 2
S i UIER I3 W A3, BURINGK S o TR = 5
BTERV, CORBEBRTZ20I3, BisA
T Xk & i3RI SRS S S BIDE LB DF| Vi
2HELTPhIEE V. FOHEELT, X B4T
bEEHWS ETHhIE, ZoM{ERiz

Rk 342 B

Vi+1= {Xk f (Vi) = Ve f &K} f (V) —f X}
EB, | Ve— Xk | <edWotoREZIED B,
CDEE (Xk+Vk) /2ZBOEPUEL T 5 LB
BI1Ve—Xx|/2HRTH B, COHERTVFY
:’i?ié:'??lﬂfi1,25o

* DANDELIN
DIM SHARED N

CLS

INPUT "BIHAX O XK n="; N

DIM SHARED A(N), B(N), C(N - 1)
FOR I = 0 TON

PRINT "a("; I; ")="; : INPUT ACI)
NEXT I
INPUT "I MIEUIME x = "5 X
INPUT “¥JMIELI1H vy = 5 Y
INPUT " epsilon = “; EPS
PRINT nwﬁﬁn; " x="; X, " y="; Y
PRINT "h 4"

WHILE ABS(X - Y) > EPS
CALL HORNER(X): BN = B(N): CN1 = C(N - 1)
X1 = X - BN / CN1
CALL HORNER(Y)
Yl = (X * B(N) - Y * BN) / (B(N) - BN)
PRINT " x="; X1, " y="; Y1

X = X1: Y = Y1
WEND
PRINT "#R"

PRINT "root ="; (X1 + Y1) * .5
PRINT "error="; ABS(X1 - Y1) * .5
PRINT "eps ="; EPS

END

SUB HORNER (X) STATIC
SHARED N, A(), B(), CQO)
B(0) = A(0): C(0) = B(0)
FORJ =1 TON -1

B(J) = BWJ - 1) * X + A(D)

[ @ D] C(J - 1) * X + B(J)
NEXT J
B(N) = B(N - 1) * X + A(N)
END SUB

9

f(X) =0¥nkoOR¥EFBROBE, {(X)
BoUIf’ (X) %25t ET 3iIcids v+ —i
ZHWV3OHH,

nROZIEHER
f (X) =a,xn+a,Xn-1+4-4+2a,,X+ a,

*» X—aTH--E%
g (X) =boXn-14++ bayX + bao

RD%E T1=bn&7T3,
f (X)) =(X—-a) 8 (X) +1n
M5 ( be—as
bi=aj+abj-1 (j=1,2--,1n)
LA3MERBEB SN S,

f’ (x) =8 (X) + (x—-a) 8(X)
THd, FLTELILE (X) %2 X—aTH-K

A%
h (X) =CoXn—24...Ch3X + Cp_s
DA Ty=CuadkT B,
g (x) =(X—-a) h (X) +1,
o MER
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{Co= bo
Ci=bj+taci-1(j=1,2-,n—-1)
2185, Lich-1T, f(a) BTt (a) =
g (a) kb 3ici3, Lot +=H " Tbnd
Coa ZEtETNIT LIV, GRF —&)
Koy vEgEE7a S5 I v IS LEbDT
»H 5,
T, 7us 5 stho DIM SHARED icoW
THAZMA X 50
EBOABTEBBTE 28I, Fo— 1 (K
BED o—Hh o (BEFH) ©28HED 5. KRR
BASIC OZ¥IZTXTY o —/~EKTH - fo b3,
Quick BASIC T3 7 a— K Eo—m VEK
DL2EHEMBIEETEBLIICE 2o EDI®D, 7
oy— Y BoEsEDoh, 7us T sHE
XBL K -7-DTH 3,
7a—rVERE TS5 LDHOEALRRS
SCTHRRTCE 5, o— A VEERIZhAPES
EA) shTwsFoy—Y DT TERRT
BIENTEB, 2T, 7u /5 L0L2BTER
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ARED itk by, Za— " LEHRTHBHLEEE
LTBLDTH 5,

CONST PI = 3.14159

X0 = 320: YO = 200: R = 110: C = 1:
CLS : INPUT "ord (1<¢=ord<=6) = "; OR
SIZE = (3 ~ORD - 1) / 2 * 3

DIM SHARED X(SIZE), Y(SIZE)

CALL HEXAGON(C, X0, YO, R, K)

CALL RECURSE(ORD - 1, R % .5, C)

END

K=0
D

SUB HEXAGON (C, X0, YO0, R, K)

SHARED X(), YO

FOR I = 0 TO 6
A=1m=%2=x%Pl /6
X = X0 + R * SINCA): Y = YO + R * COS(A)
IF C MOD 2 = 1 THEN

IF 1 = 0 THEN X(K + 1) = X: Y(K + 1) =Y
IF I = 2 THEN X(K + 2) = X: Y(K + 2) = Y
IF I = 4 THEN X(K + 3) = X: Y(K + 3) = ¥
END IF
IF C MOD 2 = O THEN
IF 1 = 1 THEN X(K + 1) = X: Y(K + 1) = Y
IF 1 =3 THEN X(K + 2) = X: Y(K + 2) =Y
IF I = 5 THEN X(K + 3) = X: Y(K + 3) = ¥
END IF
IF 1 = 0 THEN PSET (X, Y), C ELSE LINE -(X, Y), C
NEXT [
END SUB

SUB RECURSE (ORD, R, ©)
SHARED X(), YO
IF ORD = 0 THEN EXIT SUB
I1 =3 % (3 " «(Cc-1) -1
12 =3 % (3~ C-1)7/2
FOR I = I1 TO 12

X0 = X(I): YO = Y(I):

/2 + 1

K=3=*1

CALL HEXAGON(C + 1, X0, Y0, R, K)
NEXT I
CALL RECURSE(ORD - 1, R % .5, C + 1)
END SUB
10—1

153, Quick BASIC Tid CONST XiZ &k Vit
BEMEESTHILMNTE S, TEKLE, E

=

BUCERiZ20 T, ZOEFAEHTIREL, EH
ELTHRZBESIELkDDTH B,
HEEML, A1 v V—FyTEESh OB
7a—suTHb, SUB 5 0id FUNDTION®D
HTEESNAbDIRo—H LT B,

X10— 1 13X10— 2 RS EfH»PE2 T o 7
SALTH B, 24 v v—F vy THRAROEERLSE
KPITEZEL TV 5,

5. & H

BIEATIIA &5t RBE2ER L5, £h
i,
1) T oBEE 2 ER 0 FREK %K » 5 (CHAR. PO
L)o
2) BEIEME%5tE 4 3 (EIGENVAL).
3) BB~ r vk 3 (EIGENVEC),
4) BEHE~7 b vEFE T BTHIOFETIIEEL,
A%xtfi{t+ 2 (REGULAR). Fic, ADXHRT
I DHE BERTH A AV TuAItd 5 (ORTHO),
Y, nROTHIAOBEEEENI
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Quick BASIC it&3 70553 v Jico20T

SUB CHAR.POL (NX, Z() AS LONG, ZP() AS LONG)
DEFINT A-X: DEFLNG Y-Z

DIM C(7), Y(7, 14)

SHARED ZG()

ZP(0) =

FOR I = l TO N: ZP(I) = 0: NEXT 1l

FOR I = 1 TO N: ZP(1) = ZP(1) + Z(I, I): NEXT I
ZP(1) = -ZP(1)

FOR 1 = 1 TON: FORJ =1 + 1 TON
ZP(2) = ZP(2) + Z(I, 1) * Z(3, J) - Z(1, J) * 2WJ, D)
NEXT J, 1
IF N = 2 THEN EXIT SUB
FOR1 = 1 TON-2: FORJ =1 +1TON-1
FORK =J + 1 TON

ZP(3) = ZP(3) + Z(1, 1) * Z(J, J) * Z(K, K)

ZP(3) = ZP(3) + Z(1, J) * ZWJ, K) * Z(K, D)

ZP(3) = ZP(3) + Z(1, K) » 2(K, J) = 2(J, D)

ZP(3) = ZP(3) - Z(I, 1) *» ZWUJ, K) * Z(K, )

2ZP(3) = ZP(3) - Z(I, K) * Z(K, 1) » Z(J, 1)

ZP(3) = ZP(3) - Z(l, J) * Z2(J, 1) * Z(K, K)
NEXT K

NEXT J, I: ZP(3) = =ZP(3)
IF N = 3 THEN EXIT SUB
FOR I1 = 1 TON - 3: FOR I2 = I1 «+ 1 TON - 2
FOR 13 = [2 + 1 TON - 1: FOR 14 = I3 + 1 TON
C(1) = I1: C(2) = 12: C(3) = I3: C(4) = 14
FOR Il = 1 TO 4: FOR IJ =1 TO 4
YCII, 1J) = Z(C(1D), C(1I))
N 11
N?XI :?.NZ = 4: CALL SWEEP(N1, N2, YO, R)
IF R = 4 THEN
ZD = 1: FOR 1 = 1 TO 4
ZD = ZD * ZG(I) = Y(I, D)
1

NEXT
ZD = ZD / ZT: ZP(4) = ZP(4) + ZD

END IF
NEXT 14, 13, I2, I1
END sUB

E n

THoEE L ER IBEEROREN 1 OFERT
b5, nikAHERX

f(x) =x"+4-+am1X+an=0 (an#0)
DEHEARD I REELEN{ (X)E(X—-a)
TE->T, RO bk s NVF —EEH-> TR
LW, bn=0%5f (a) =0Th3, EHMED
BialLTlzanz0DEXFOHBME T ENE
KThid v, 2o 7o 75 L TREEHE ak?
EEF| v (k)icskH TV 3,

SUB EIGENVAL (NX, ZP() AS LONG, Sx, V() AS INTEGER)
DEFINT A-Z: DEFLNG Y-Z
DIM 2Q(7, 7)
S =0: XX =0
FOR I = 0 TO N: ZQ(0, I) = ZP(I): NEXT I
Do
IF XX MOD 2 = 0 THEN X = -XX / 2 ELSE X = (XX + 1) / 2
IF ABS(X) > ABS(ZQ(S, N - S)) THEN EXIT DO
IF X <> 0 THEN Z = 2Q(S, N - 8) / X
IF Z = INT(Z) THEN
Do

FOR I =1 TON
Qs + 1,

NEXT I

IF 2ZQ(S + 1, N - S) <> 0 THEN EXIT DO

IF 2Q(S + 1, N - S) = 0O THEN 8§ = § + 1: V(S) = X
LooP
END IF
IF S = N - 1 THEN EXIT DO
XX = XX + 1
LooP
IF S =N-1THEN § = N: V(8) = -2Q(N - 1, 1)

END SUB
= 12

2Q(s + 1, 0) = 1 s
= ZQ(S, 1) + X * 2Q(5 + 1, I - 1)

BE~s b VAHETZICE, SBHEEREt
xtL, Zudyr 1 RABR (tE,—A) X=0 %)
WT I oBEABERDE, CDEE, tE,—Ad
BIFHTH D0, BN P VRABERSEKSDOA

Rk 342 A

DREIFIT, BX7 b VB ES5CT 3, 7o
77 6R3EABIOTEBTZH, 5LTEH
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SUB REGULAR (NX, A() AS INTEGER, ZS&, ZX() AS LONG, Z() AS LONG)
DEFINT A-X: DEFLNG Y-Z
DIM ZY(7, 14)
SHARED 2ZG()
FOR I = 1 TON: FORJ = 1 TON

Z(1, J) = zZxc1, J

IF 1 = J THEN Z(1, N + J) = 1 ELSE Z(1, N ¢+ J) = 0
NEXT J, 1
N1 = N: N2 = 2 * N: CALL SVBEP(NI. N2, Zs, 20O, R)
FOR I = 1 TON: FORJ = 1 TO 2 »

ZY(, J) = Z(1, I
NEXT J, 1
2D = 1: FOR 1 = 1 TO

ZD = ZD = ZG([) * ZY(I, 1)
NEXT I: ZD = 2D / 2S

FOR I =1 TON: FORJ =1 TON

ZYC(I, N+ J) = ZY(I, N + J) & ZD / (ZG(1) * Z¥(I, 1))
NEXT J, 1
ZE = ABS(ZD)
FOR I = 1 TON: FORJ =1 TO N

ZY(I, N + J) = ZY(I, N + J) * SGN(ZD)
NEXTT J, |
FORI1 = 1 TON: FORL =1 TON

Z(l, Ly =0

FOR J =1 TON: FORK = 1 TON

Z(l, L) = Z(1, L) + 2Y(I, N + J) » A(J, K) * ZX(K, L)

NEXT K, J
z(1, L) = Z(1, LY / ZE
NEXT L, 1
END SUB

= 13

3o 7w 75 ac3stfafb s h 175 %2 BFIZ
() wkvTtwna,

SUB ORTHO (NX, A() AS INTEGER, ZX() AS LONG, Z() AS LONG)
DEFINT A-X: DEFLNG Y-Z
DIM ZY(7, 14), ZZ(7, 7), ZA(7), ZB(7), ZC(T)
DIM L(7), LL(7), YS(7). YR(7), ZS(7), ZR(T)
ZLCM = 1
FOR K = 1 TON

IF K = 1 THEN

FOR I = 1 TO N: ZY(I, K) = ZX(I, K): NEXT I

IF K > 1 THEN
FORJ =1 TOK -1

ZB(J)) =
FOR 1 =1 TO N
ZB(J) = ZB(J) + ZY(I, J) * ZX(I, K)
NEXT 1
NEXT J

FOR 1 = 1 TO N
2Y(I, K) = ZX(I, K) * ZLCM: Z = 0
FOR J =1 TOK - 1
Z1 = ZLCM / ZA(D)
Z = Z + ZBUJ) % ZY(I, ) % Z1
NEXT J
ZY(, K) = 2Yd, K) - 2
NEXT 1
END IF
FOR I = 1 TO N: ZC(I) = Z¥(I, K): NEXT I
CALL GCD(N, ZC(), 2G)
FOR I = 1 To N: ZY(I, K) = ZY(I, K) / ZG: NEXT 1
ZA(K) =
FORT - 3 To N
ZACK) = ZACK) + 2Y(I, K) * ZY(I, K)
NEXT 1
ZA = ZA(K): CALL SQDV(ZA, ZS, ZR)
2S(K) = ZS: ZR(K) = 2R
ZA = ZLCM: ZB = ZA(K)
ZLCN = ZLCM / EUCLID(ZA, ZB) * ZA(K)
NEXT K
ZA = ZLCM: CALL SQDV(ZA, ZS, ZR)
2S(0) = ZS: ZR(0) = ZR
FOR'1 =1 TON: FORL = 1 TO N
Z¢l, L) = 0
FORJ =1 TON: FORK = 1 TO N
Z(I1, L) = Z(1, L) + ZY(J, 1) % ACJ, K) * ZY(K, L)
NEXT K, J
IF I = L THEN Z(I, L) = Z(I, L) / ZACD)
NEXT L, 1
END SUB

o B 14-1
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THIABKIROBEICIE, BE~XZ b VEFICH
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SUB SQDV (ZA&, ZS&, ZR&)

DEFINT A-Y: DEFLNG Z

SHARED PM(O)

ZS = 1: ZR = ZA

FOR I = 1 TO 46
ZP = PM(I1) * PM(1): IF ZR < ZP THEN EXIT SUB
WHILE (ZR / ZP) = INT(ZR / ZP)

ZS = ZS * PM(1): ZR = ZR / ZP

WEND

NEXT I

END SUB

14-2

SUB SWEEP (N1X, N2X, ZS8, Z() AS LONG, RX) STATIC
DEFINT A-X: DEFLNG Y-Z
DIM ZC(7): SHARED 2G(), PO
R = 0: 28 =1
FOR I = 1 TO N1: P(I) = 0: NEXT I
FOR J = 1 TO N1
FOR I = R + 1 TO N1
IF Z(I, J) <> 0 THEN
R=R+ 1: PQJ) =1
FORK =1 + 1 TO N1
WHILE Z(K, J) <> 0
CALL ELM.UND(N2, I, J, K, 28, ZO))
WEND
NEXT K
END IF
NEXT I
IF P(J) > 0 THEN
IF R <> P(J) THEN EXCH N2, R, PWJ), Z8, Z0)
FOR K = 1 TO R
IF Z(K, J) <> 0 THEN ELM.OVR N2, R, J, K, ZS, ZO)
NEXT K
END IF
NEXT J
IF R = 0 THEN EXIT SUB
FOR K = 1 TOR
FOR J = 1 TO N1: ZC(J) = Z(K, J): NEXT J
CALL GCD(N1, ZC(), 2ZG): 2ZG(K) = ZG
NEXT K
P(0) = 0: P(R + 1) = N1 + 1
FOR 1 =1 TOR
J =Pl - 1) +1
WHILE Z(I, J) = 0

NEXT 1
FORI =1 TOR
SN = SGN(Z(I, P(I))): Z = SN » ZG(I)
FOR J = 1 TO N1: Z(I, J) = Z(1, J) / Z: NEXT J
28 = SN * Z8
IF SN < 0 THEN
FOR J = 1 TO N1
Z(1, N1 + J§) = -Z(I, N1 + 1)
NEXT J
END IF
NEXT 1
END SUB

15—1

nE, BERL SEHFRTFEAICHT, ThiEK
14— 2 ® SUB SQDV TIT/E>»TW53,
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(1) AD22DT2ANDR %, fTHIRDOFE
% 3% (SUB EXCH),

(2) ADHBITIBHDITOBBEEMA 3, 177
KOMHEIZZE S (SUB ADD),

(3) ADH BT 0 THWEKa% TS 5, 175
ROME IR afEsh 3(SUB MUL),

(4) ADHB1T%2 % DITORADBERAKIE B T

Bz, THIXDMEIR L/ BESN S,
K15— 1, K15— 2 iciHEEDO 70 7 5 L%RT,

SUB ELM.UND (N2%, IX, J%, KX, ZS8, Z() AS LONG)

DEFINT A-X: DEFLNG Y-Z

IF ABS(Z(I, J)) > ABS(Z(K, J)) THEN EXCH N2, I, K, 25, ZO)
ZC = -INT(Z(K, J) / Z(1, I))

CALL ADD(N2, I, K, ZC, Z())

END SUB

SUB ELM.OVR (N2X, RX, JX, KX, ZS8, Z() AS LONG)
DEFINT A-X: DEFLNG Y-Z
IF ABS(Z(R, J)) <= ABS(Z(K, J)) THEN

ZC = -INT(Z(K, J) / Z(R, J))

CALL ADD(N2, R, K, 2ZC, Z())
END IF
IF Z(K, J) = 0 THEN EXIT SUB
ZA = Z(R, J): ZB = Z(K, J): ZQ = Z(R, J) / EUCLID(ZA, ZB)
CALL MUL(N2, K, ZQ, Z()): Z8 = 2ZS * ZQ
ZC = -Z(K, J) / Z(R, J): CALL ADD(N2, R, K, ZC, Z())
END SUB

SUB ADD (Nx, I11%, I2%, ZQ&8, Z() AS LONG)
DEFINT A-X: DEFLNG Y-Z

FOR J = 1 TON

Z(12, J) = zZ(12, J) + ZQ * Z(I1, )
NEXT J

END SUB

SUB MUL (NX, KX, ZQ&8, Z() AS LONG)

DEFINT A-X: DEFLNG Y-Z

FOR J = 1 TO N: Z(K, J) = ZQ » Z(K, J): NEXT J
END SUB

SUB EXCH (NX, 11x, I2x, ZS8, Z() AS LONG)
DEFINT A-X: DEFLNG Y-Z

FOR J = 1 TO N: SWAP Z(I1, J), Z(12, J): NEXT J
28 = -2S

END SUB

15—2
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