=it =L =, s :
A, B » Fornie hﬂ;




Casio

fx-3900Pv
1.1
A.
Calculator
Cal Cal-ter
Calculator

1+2=



B. (Modes)

(Mode) fx-3900Pv
“Mode’
“OFF” fx-3900Pv
Mode 4 (DEG) “D” sin, cos, tan,
sin?, cos?, tan™
Mode 5 (RAD) “R”
Mode 6 (GRA) “G”
Mode 7 (FIX) “FIX”
Mode 7
Mode7 4
“FIX4”
Mode 8 (SCI) “SCI”
FIX

SCI5



RND
(ROUND)  SHIFTO

Mode 9 (NRM) FIX
scCl
0.00000005 NRM NRM
NRM
FIX0 02+ 02+02= 0.2RND + 0.2
RND + 0.2RND =
FIXO 0.2 “0", “0.2"
0", 0.4, 0.2
0.6, FIXO0
FIXO 0.2 “0r, RND
0.2 0 0.2 0,
0+0+0
0.2+ 0.2+ 0.2= NRM 02+02+02=
RND NRM
FIX0
0.6 NRM 0.6
0.6 RND
0.6 NRM
FIXO0 0.6
FIX0

RND,




(Integration)
[ dx (Mode 1)

(Linear Regression)

LR (Mode 2)
a) (Mode 0, Edit)
Casio fx-3900Pv
Mode O
EDIT F
FREE
P3 P4
P 1234 300
” pl
“P12_4" P3 EDIT
P1P2P3 P4 “FREE"

Matrix Display, DMD),
fx-3900Pv 5x5x5

1 l OFF

003

FREE

SHIFT
P1,

P1, P2, P3, P4

EDIT

P1

(Dot

P1



SHIFT 1t CLR

SHIFT MODE PCL
PCL,
Mode
b) (LeaRN)
fx-3900Pv fx-50F, fx-3600Pv LRN
C. (Constant Memory)
fx-3900Pv
K1, K2, K3, K4, K5, K6, M (Constant
Memory K-memory ) “M”
113 M ”
Kin
Kout Kin
“K-in", Kout “K-out” Kout
“q” K1 4 Kinl K1
“q” K1 Koutl

“4" K1 “4"



Kinl

4 K2

Kinl Kil Koutl

“ M RH

Kin

K+1 Kin+1

K-3 Kin-3

P “ K”
1] K PQ”

K+3
K3
13 5"

K3
“ 5“

K1, K2

(Overwrite)

Kinl Koutl
“Kin2"
Kol
Min ( “M-in"),

K+1, K-1,Kx1, K =1, K+2,K-2, ...K x6, K

+-Ix[+  12/3/4/5/6

K3

K3

K+1 K-3

KQ P

4 Kin35K+3

4 Kin35K-3

113 511

“ 5“

KQ

K3
K3=9,



X~ =K

X K
K1, K4 K2, K5
K3, K6
M
M
1 ~ 1 o 1
sSin1°+sin2° sin3°+sin4®  sin39°+sin40°

40



_—bt+b*-4ac

ax’+bx+c=0  a b, X
2a
X ab,c
ENT HLT
RUN ENT, SHIFT RUN HLT
ENT

ENT ENT

HLT



+ - X+=
K+l K-2
P2 x* P2 N 5P2 625






1.2 (Dry run table and ssimplification)

(High level language)
(User-defined identity)
(K1~K6 M)

ENT KINL ENT KIN2 KIN3X* =2 Kx1 xKOUT1 xENT= v K+2K-3
KOUT1 +/- K+2 K+3 KOUT2 HLT KOUT3 RTN

KUK 2/K3
| k1t | k2 | k3 |
| | | |
ENT KINL ENT KIN2 KIN3
X Y
| okt | k2 | k3 | Yoy




Kt | k2 |
X Y Y
2X
XKOUtIXxENT = v/
Z
K1 K2 K3
X Y Y
2X
K+2 K-3 Koutl +/-
K1 K2 K3
X Y Y
2X
Y +4Y2—4XZ |Y -\Y?-4XZ
K=2 K=3,
K1 K2 K3
X Y Y
2X
Y +4Y2—4XZ |Y -Y? -4XZ
Y +4Y2-4XZ |Y =AY?-4XZ
—2X —-2X
Kout2 HLT Kout3 RTN

K2 K3

W2-axz  Y?P-axz

-2X  -2X

22X -2X



ENT



$30.1

—b++/b?-4ac

ax’+bx+c=0 X =

2a



A) K+1, K-1, Kx1, K+1, K+2, K-2, ...Kx6, K+6 24

B) M+, M-
K+1K-1 M
= M+
M-
2Min4 + 7 M+
M 14 12 M+ M-
C) 10%, EXP
10%, EXP
D)
(3—Koutl) +/- Kout3 = 1/xKin2
(3—Koutl) +/- (Koutl —
3) -(a—b)=b-a

( Koutl — 3)~-Kout3 1/x Kin2



1
a
b
Kout3+( Koutl — 3 )= Kin2
Kout3+( Koutl — 3 = Kin2
E) X« -K1, X« 5K2...X « K6
K
3Kind 7 X —~ -K4Kin5
K5 3
F) “FIX" RND “NRM”
“FIXO RND NRM”
“FIX” ( “SCI” )
“RND”
NRM
G) ++ XXX =

Koutl + Kout3 = Kin5 Koutl + Kout4 = Kx2 Koutl + Kout2 = K-4

Koutl

Koutl + + Kout3 = Kin5 Kout4 = Kx2 Kout2 = K-4

fx-3600Pv, fx-50F

oo



1.3

(value)
(operator)

table)
variable)

(Calculator logic/ I nterpolation)

(logic) (True) (False)

(statement)

(truth

(Boolean
(or)

f(x), m(x) f

f X, X
(function)

K2> 7, Ko3 + Ko2 = Ki3, K3

(Subroutine)



1)
2)

1)
2)

(13

(0, 4)



(two-point form):

(X1, Y1) (X2, ¥2)
y— y1 — yl B yz
X=X X=X,

x=1
x=0

<
w
w
I

x
|
H
i
o

X y (Expressyintermsof x)

y=4-X

<
I
|
o
I
w

ENT — 4 = +/-

1,0




) v)

OO~ |IN| O
N O W o~

X-1

y = ax*+bC+od+dx+e

4 = a(0)*+b(0)*+c(0)*+d(0)+e
0= a(2)*+b(2)*+c(2)*+d(2)+e

a,b,cd (substitution)

(Matrix / Matrices)

(Lagrange inter polating polynomial)

(%0, Yo)s (X1, Y1) ---(Xn s Yn)




y=
y=
y= ()+
(4)
y= (4)+
X X

y= (Xx—=2)(x—4)(x—-5)(x—-6) (4)+

(+)



(X=2)(x—4)(x—5)(x— 6)( )+
(0-2)(0-4)(0-5)(0-6)

y=

(X=2)(x—4)(x—5)(x— 6)() (x—O)(x—4)(x—5)(x—6)(O)+
(0-2)(0-4)(0-5)(0-6) (2-0)(2-4)(2-5)(2-6)

y=

(x 2)(Xx—4)(x-5)(x— 6)() (x—O)(x—2)(x—5)(x—6)(3)
(O 2)(0-4)(0-5)(0-16) (4-0)(4-2)(4-5)(4-6)
(x 0)(x—2)(x—4)(x-5)
(6 0)(6—2)(6—4)(6— 5)( 7

Kronecker delta, o)

(Xm=-Xm) =

m(x) f(x)



y=mX)f (X) + m(X)f2(x) + ... +my(X)f

f1(x) f2X)

fi(x) = 4 —2x
fo(X) = 5x° —48x + 115

X 2 m(x) =1 mp(x) =0 X 4 my(x) = 0

mp(x) =1

X<3 my(x) =1 mp(X) =0 my(x) = 0 mp(x) =1

B X—3
| x—3]

m, (x) =

mp(X) = 1 —my(X)
my(x) = cos™ (sin(my(x)))

y=mX)f (X) + mx(x)f2(x)



x>0 x<0

x=0

x<0 x>0, y=0



x=0,y=0.5
Xx=9 x=-9y=0

x=0 X
0.5 0 (FIXO0
RND)
Base formula
X1 X2
y=(X=X1)(X—X2)
y<O0 X X1 Xo
y>0 X X1 Xo
y=20 X=X X=X
D.
a X M
1 1 4
1 5 6
2 3 2
2 7 3
2 9 4
a X




X f(x)

y
.
v
/X
a
a X
y=1x+t
272
1, 1 17
y=—X —=X+—
24" 6 8
a

f(1)=0, f(2)=1/24
g(D)=1/2, g(2)=-1/6
h(1)=7/2, g(2)=17/8

y = f(a)x*+g(@)x+h(a)

a-1 7-4a 39-11a
(a) 4 g(a) 5 (@

K(X) = a—lx2 N 7—4aXJr 39-1l1a
24 6 8







1.4

MT (MT extraction)

MT

(string)
(character)

54,57,6,8921,0

“129867545"

10”-1

10" 10"
10”-1

(database)
(1D array)



(Register) (bracket memory) XesY

(Register)

XY

= (-

Kin K+1

X« 5Y (SHIFT Kout, X Y )



+ 5
+ 3 =
5 3 - ()
5-3=2 2
X(— —>Y
5-3Xe -Y=
-2 3 5
X(— —>Y
3 5 = 3 5
-2
5 - 3 XY =
5 5 3 5 -2
0 5 5 3 0
Xe Y
Xe oY
R-P Modulus XY
Argument
Xe oY

K-memory




Truncation error

fx-3900Pv OFF “10+2
DIGITS’
+2
2 10+2=12

2 = 3-0.666 666 666

+ 0.666...

6.6x1010

2 =3=x-4 =9

-1x10t (23)? 4/9
0.444 444 444 44 0.666 666 666 66
0.666 666 666 662
= 0.444 444 444 435 555 555 555 56

FIX9 RND FIX8 RND



(Standard | dentity of Calculator K eystrokes, SICK)

SICK ™ 2002 10
00 FF
SICK
Casio x-50F
fx-3600Pv  fx-3900Pv
Casio Sharp
SICK
SICK
X 5K2 SHIFT Kout 2
SICK
SICK f(K2)
SICK
X< K1
SICK Casio
fx-3900Pv SICK
SICK SICK (encoder)
SICK (.sic)
sic
SICK (decoder)
(txt)
(jpeg) html

SICK



fx-3900Pv

2.1 (Jump)
RTN
(Unconditional)
(Jump) RTN
(Unconditional Jump)
(Conditional)
(Conditional Jump, CJ) fx-3900Pv
CJ X>0 X M X
CJ RTN
CJ
Kout2 X>0 K2
CJ
(Sentinel)
KAC
Kinl
Kin2 Px

RUN



2.2 RRR (flow path)

(Rule
of Repetitive Recursion, RRR)

RRR

(looping)

RRR

D)
RRR

(2)

D 2
(2)
D o @



2.3
RRR

(Initialization)

cos “}(sin(x))

Xe s YKXLKX2 KX3KX4 ...

CJ
( YXe oY1Xe-Y[C]
K1 K2 K3
1 CJ
1 K1 K2 K3

XY



24

(Highest Common Factor, HCF or Greatest Common Divident,
GCD)
(Least Common Multiplication)
1) 1

2)

3) 1.2

(241) 18 24
LCM 72
HCF 6
18 x24=432=72 x6=LCM xHCF

HCF
LCM HCF

HCF LCM



(Euclidean algorithm)

35 "
35 3 5
RRR ( )
HCF
RRR
(2.4.2) 1894 3622
1894 | 3622

3622+1894 =1 1728

1894 3622 |1
1894
1728
3622 1894 1894x1 1894

1894+1728 =1 166,

1 1894 3622 |1
1728 1894
166 1728




166

(2.4.3)

1 1894 3622 |1
1728 1894
2 166 1728 |10
136 1660
30 68
1 1894 3622 |1
1728 1894
2 166 1728 |10
136 1660
3 30 68 |2
24 60
3 6 8 1
6 6
2
1894 3622
11137 20167
1 20167 11137 1
11137 9030
4 9030 2107 |3
8428 1806
2 602 301
602
11137 301



11137 =7x37 x43
20167 =7 x43x67

7x43 = 301
a b C a b
a-b... ...(1)
a=cp,b=cq P g )
a-b=cp-cq=c(p-0a)
c b W C bw ..(2)
a b h a
a b S t
a=-b=s+t
a=b(s+1t)
a=bs+r
r=a-bs
(r =ht)
S r Q) (2 h r
h ab,r r<a r<b
r=0
0=a,—bhss
an = bys

bn! bn




25 (RAN#)

RAN#
0.238. 555
0.999 0 0.000

(pseudo-random)

(uncertainty)



(Master
Mi nd)



fx-3900Pv

3.1

RUN

“CASIO fx-3900PV” MODE
“SCIENTIFIC CALCULATOR”

“SHIFT”

H.K.E.A. APPROVED

"10+2 DIGITS’
OFF OFF
H.K.EA.
APPROVED



“10+2 DIGITS
INTEGRATION

10+2 DIGITS

“RUN”
AC

OFF

RESET

AC

“CASIO”
“RESET”
“RESET”



3.2

Take 2 CPU

(Central Processing Unit, CPU) CPU



ﬂ——ff
D
(A)
(©)
(D) (E)
B CE
(A)
(B)
(G) (H) CPU
CPU (F) (E)
(D) (©)

CPU CPU
CPU



e —
I
(B) (A) © (D)
(F)
(B)
CPU
(pulse)
CPU CPU
RESET
1 2 3 4 5 6 7 8 10 | 11
12 ENG| +/- |[(-—- ]| 7 4 1 0
11 v Ux |---)] | 8 5 2 .
10 P2 [Log| ”“ | Kin| 9 6 3 |EXP
9 1 In | Sn| C X + =
8 l X | kout| =+ - |RUN
7 | OFF | Cos
6 |MODE| MR
5 | Tan
4 M+
3
2

AC, P1, SHIFT



fx-3900Pv

4.1

(Presentation)

(Convert compass bearing into true bearing)

A)
1) ENT 96 17) KOUT 2 | 25) - 33) KOUT 3
2) KIN 1 10)KIN =1 |18) x 26) 1 34) =
3) ENT 11) 5 19 KOUT3 |27)8 35) KIN + 6
4) KIN 2 12)KIN=3  [20)= 28) 0 36) KOUT 6
5) ENT 13) 1 21) KIN 6 20) =
6) KIN 3 14) 8 22) 2 30) x
7)2 15) 0 23) x 31) KOUT 1
8) KIN—1 16) - 24) KOUT 2 | 32) x

B)

C)

D)




N26°E="7?

8 RUN 26 RUN 6 RUN
26

N 26°E =026

E)

o

360°

F)

ENT KINLIT ENT KIN2 ENT KIN3 2 K-16 K+14 K-32K+3 180+ KOUT2 -
2 xKOUT2 xKOUT3 =KIN6 180 -2 xKOUT2 = xKOUT1 x

(1-2 xKOUT3 =K+6 KOUT 6
ENT KINL1T ENT KIN2 ENT KIN3
K1, K2, K3
K2 K3

2K-16K+14K-32K=+3

180 + KOUT2 -2 xKOUT2 xKOUT3 = KING6

K1

180—-2 xKOUT2= xKOUT1 x(1-2 xKOUT3=K+6 KOUT 6

1 2



E)

F)

3+(2x—180) =
4+ (180 — 2x) =

180-2x
180-2x

-1

“ OH

K6

“ 3”

“ 4”

K1
K6

1



4.2

“ 1"

0.508

fx-3900Pv

“ 1"
CPU
“ 1"

CPU

CPU

“ 1"

0.495



1)

(Hertz, Hz)

(Standard Running Time Frequency, SRTF) 100.485

2)
1K+1RTN
100.77 Hz
100.20 Hz
100.485 Hz
SRTF
RTN
SRTC)
SRTC
SRTC SRTF
SRTF = 100
1K+11RTN
72.43 Hz
72.40 Hz
72.415Hz
1

1

72.415 100.485 = 95923 Hz

1K+1 K+1RTN

68.23 Hz

(Standard Running Time Coefficient,

RTC
RTC

“ 1"



68.60 Hz
68.415 Hz
KA1
1
1 1
68.415 100.485 — 214,36 Hz

RTN

1
1 1 1

100485 214.36 257.98 = 709.01 Hz

RTN SRTC

1
1 100.485

X
709.01 100 =70559Hz

SRTC s

1
1 100.485

X
259.23 100 =257.98H7

SRTF  111.95 RTN
SRTC of RTN = 705.59
SRTF = 111.95

RTN

1
1 11195
70559 100 = 78991 Hy

=)
RTN (789.91

SRTC
“1” =257.979
“K+1"  =213.325( )

“RTN”  =705.59

SRTC



Desmond

fx-3900Pv

All rights reserved by Zinedine Zhou ONLY email: himcmh@yahoo.com



