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Sowya(Jii 4 Calculator) & —3Kiz17 T Windows # 4t b5 F2
P X RERFus B (U NGE . BUa R Brakss). ofus®E . il
e, AREE X AETTRERME. RS FE WM.

Sowya K & Bl & RiGH “H%” (1K, 7T LAE cnbing.com/ translator
RS IT.

&7 XA sowya.exe Fl SowyaApp.exe, HiI & & ¥& il & N A #AF,
Ja# 2 H GUI AR, XA ST LE atzjgnet B 01 E R EL

A AERE I, LA #R 4 FH Sowya #54X sowya.exe Hl SowyaApp.exe.
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Sowya (¥(%) &—3ig47 T Windows Fl Linux [P iHHE#AE.

TR IZ AT e 1 A B2 RE A — A TT LA BIE RORS BE TSR, Ja ROV 3207 13, 3B 2D INFE R
T FESE DI RE.

AT B AR AT A — KA B v AR5 o SR DD RE RO B R A

11 A

IR T H 45 T20184F11H 24 H. ] LATE R4 % R4 dev_history F:[E1 4=, 51| I & 1 5.

Calculator %% —HAELLFIRA v0.549. M v0.550 FF1f, B4 N Sowya. Sowya J& =18 1 52 1) K

favy
H.

Sowya 1R AS SR FH B 546 (0 H 7 K. el M vO P B bR, St JLANRA G 21 T vo.4, SR G340 T
—AL, RS T v0.4x, B2 v0.44 RN/ ELEN N IZ 0 R 7E 0.00x F1. S5IEFRIE, M v0.441 FF46 1E
RACTIF R T . B — AN NIRERIR NS E — A BUG B B #0 fR A 5 18 0 0.001, BA-H#E s (1) 7
Y.

T 72 Sowya FF kT 7 5.

» v0.542 5 B B i e — A OA.

» M v0.543 FF4f, Calculator 77 &z i B A HEASFRAT 55 B SEEOCSCHE, AT Hod i — 1718 4], F5
H.

» M v0.550 JF4h, 4 Calculator 5 444 Sowya.

» M v0.555 JF4f, Sowya 5l A clox (Crafting Interpreters) , AJ LLiEAT ] 5 (1) Jm F2.

M v0.580 F-4fi, Sowya I NFE{F LI fE.

H v0.615 JT 45, #24 Linux A, GUIREF H #i 15 B 7Ev0.615.

H v0.618 JT4h, #eft 64 7127

v0.646 & —NEHERI A, AR AT 1 — € R LA (L a0 BigNumber 28 911

— e i+ 2 10 22 H R EURE] T polyn.h Ml polynMulti.h . K i Kesin2x h () P9 25780 E

T BigNumberZS . £555). iXFE 45 [ BigNumberZS £ — 2SO A (1T B % B, [ £54F Linux

2 PE SR
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4 |1 HMW

1.2 T#

F#E Mk http://atzjg.net
T UUA N PR ST T B

» sowya.exe (2] & M)
» SowyaApp.7z (GUINA)

G H 7zip 8RR 4SS SowyaApp. 7z, il 48 J5 A PN S SowyaApp . exe il docklayout.dat. F
tH SowyaApp.exe +& ] AT X, Wi Bl I 38 47; docklayout.dat /& SowyaApp.exe i&AT o A AT &
WE M, ¥4 RAF SowyaApp . exe FKHHT LIS, (015 T KIS 1T 5 S IR G P AT —FF 1) S 1A

1.2.1 Windows

Sowya fCBT AR N HEMEE A1 T . CCfF Sowya. 7z HAL# T Sowya. exe, Sowya32. exe UL X GUIFE/T SowyaApp . exe
)

T #bik: http:/ /atzjg.net/content/ calculator/download /Sowya.7z

X B Sowya.exe /Z6407FE/F, Sowya32.exe Fl SowyaApp.exe #& 32 fiFEF, 817 T Windows #:4F &
4.

1.2.2 Linux

» sowya [64f7] http://atzjg.net/content/calculator/download/sowya
» sowya32 [3217] http:/ /atzjg.net/content/calculator/download /sowya32

f£ Linux 1, /JLLH] readelf -h sowya32 BA /T2 32 (iL/2 64 fir. IX B sowya32 52 324 Linux
R

openSUSE

LA Windows %24 [#) openSUSE Tumbleweed (WSL2) A, REtE64100. NISAT3200 FE T, 2% 4
— LB .

PAT T AL

1 > sudo zypper install -t pattern 32bit
2 > sudo zypper install glibc-devel-32bit
3 > sudo zypper in libstdc++6-32bit

¥ sowya32 W B ATIEAT.

1 > chmod +x sowya32

2 > ./sowya32



http://atzjg.net
http://atzjg.net/content/calculator/download/Sowya.7z

1.3 ElcgmiEss | 5

Ubuntu

WRIRIHAT T 2, TEILAE 64 AL R GEHIEAT 32 AiAE P

$ sudo dpkg --add-architecture i386
$ sudo apt-get update
$ sudo apt-get install 1ibc6:1386 libstdc++6:1386

$ chmod +x sowya32

o v A W N

$ ./sowya32

1.3 EfAC4RiERS
1.3.1 SciTE

H v0.578 JHf, Sowya.exe JFURIERL SciTE i Bt fi1E SciTE Al LAgm#HIFIE1T . sy M +.sc X
.

Hrhx. sy & sowya U, AT LA#E sowya.exe BATHAT, B0

a=2

a+3x8

:mode=polyn
(-4X"34X72)+(3X-X"6) *2X
:mode=numerical
A=[1,2;

3,-2]

B=[12 3

4;3,2,0
1;0,2,0,9;1,3,5,

-1]
EulerVarphi(20221003)
hex2decimal (OxFF)

© ©® N o U A W N

e e
w N R o

M *.sc /& sowya ] clox Zaf2 S, B H fEsowya i B 5 AL A4 :mode clox U B m i,
SRIGAEF load (filename.sc) MNARSCARRI N 2. BULE AT DL B 4% F5 384T 1635 00 % H 0T Tl P 5 on 45
B o*.sc RN E U

setmode(1);
fun f(x)
{
print "f(",x,") -->"
if(x<0)
{
return -1xx;
}else
{
return f(x-f(x-1))/2;
}

© ® N o U A W N e

=R e
N B o

}
3 println f(2);

-
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N e s
N o U A W N R ©
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6 | 1 HI

FAAE SciTE H s HoAth 1 5 MEC B SCHF I T 2% Tsowya I AL B 4 sowya.properties. SciTES:
3R «. sy 8L x. sc 3, #% F5 85 B sowya.exe ST SO I N2, HAEHT & O EoR
BHER.

KT VA sowya.properties, L[k 2.

1.3.2 Vim

B RRARIERME vimre 1, TS vim. FU0: vim file.sc dBEIE M file.sc, R 1% F5 GERPA]
JEAT IR
function! ExecBySowya()
let filetype_name = strpart(expand("%"), stridx(expand("%"), "."))
execute "w"
let n=expand('%:t’)
if filetype_name == ".sc"
execute "silent !sowya.exe --clox %:p > ".n.".out"
else
if filetype_name == ".sy"
execute "silent !sowya.exe -f %:p -o ".n.".out"
endif
endif
execute "vsplit ".n.".out"
execute "redraw!"
set autoread

endfunction

:nmap <F5> :call ExecBySowya()<CR>

MARILE L, 505 AR G 8544 52 . sy, MIZ4T sowya.exe -f <Xt 4&>.sy -0 <Hr i X 4> B
% 5E .sc, MIZ4T sowya.exe --clox <3 4>.sc F 5 5E [m) F4 SO,

1.3.3 Visual Studio Code

IR st File>Preferences>Settings (BREEFL A Ctri+,) FTHF I E UL, 7F Search settings
{82 Code-runner: Executor Map By File Extension. fiii Edit in settings.json, I FHIX
AT

".sc": "cd $dir & sowya --clox $fileName",

".sy": "cd $dir & sowya -f $FfileName -0 $ileNameWithoutExt.out"

11 A vscoded S fibo.sc IFORAF. SR mii AL NI4T L (= STR).

fun fib(n)
{
if(n<2) return n;
return fib(n-1)+fib(n-2);

print fib(20);




2.1 475

Sowya H [T &35 L E 5 () I3k, Bl U0 wversion, AT B /R BAF ) S RTRCAS 5.

a4 Dhte

:about Sowya T4

:cle SowyaApp i FEResultfi Trace & 1 H ] 4 75
:dev_history | IR L

sexit B Y, sowya.exe HH H.
thelp BOREARFEE L

:h &) :help

:more N Z DiRe

:quit [A] :exit

:q [A] :quit

:sowya far i Sowya (1) ASCIL 775 & %
:thanks EoR X Sowya”
:version TN YT R A

v [F] :version

7: :help funcNameZ{:h funcNamelf &7~ & EfuncNamef3EAAE B, TS A T-help (funcName). IX

B funcName & 15 BB 4.

2.2 HitizE

2.2.1 EARONZEHE

1EA4 7 0 (Command) FHIN (5 +2) * 3 / 7 SR Ja 1 47, K76 4 H 7 1 (Result) 75 31 45 3.

1 in> (5+2)%3/7
2
3 out> 3

ab

AE

o

2.2.2 Mk

1, THE 20 [IFofe.

1 in> 20!

2 out> 2432902008176640000




o U A W N e

8 | 2 HEAIHEE

Hm] DUAd ] P B B factorial(20) B Factorial().

223 PHEHE

Sowya ettt T 7 Ba S TR, EFEAT 20 Bt ST, 15 e BB AR A0 o B SR . OGS
=, 0 “PYnEsE” —5,

G, M4 :mode=f raction ¥ U4k 2 73 £ S

:mode=fraction

Switch into fraction calculating mode.
e.g., 1/2+1/3 will return 5/6

>>

XL T AT, BN 1/2+1/3 ¥R [0 5/6. 41 BAE numerical B R, ik [[] 0.83333333.

PTATF R —F A7, I\ 1/2+1/3+1/4+1/5+1/6

in> 1/2+1/3+1/4+1/5+1/6

out> 29|20

CREAER | fE 0 Bkific 50

W EITH 141/2+1/3+1/4+1/5+. . .+1/100, IA S LA SR AR sum( , , , ). XA BRETE
ANUNSHL, FiN help (sum) 28R AV
Usage:

sum(general_term,x,minValue,maxValue)

F—ANSHEIREDIRER, A8 AL E RN, 38 =M 503E 5 A8 = 1 HUE TG L
VERIXE x, minvalue, maxValue #{Z2%41, H minvalue<=x<=maxValue.

DRI, ZEUHER L SR AN, BATTA TR

in> sum(1/n,n,1,100)

out> 5.18737752

WAL Bt SR, 4 RS2

14466636279520351160221518043104131447711|2788815009188499086581352357412492142272

2.2.4 +itHlNBEE RS H

HIRME T HA RS decimal2fraction() F1 decimalToFraction (). B7 & B4 H B HEB 7 5 H B
Sy AR 3, [R)B tdr s AR O 2K s 2 R R 2o e k.

\X‘D eé*(fq

Z 0, 8.4.3 1 8.4.6.
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225 {HizE

P ia FAE ] mod Bk@ 8 HAF. Bl hnit 5
(22 +10+9% - 365) (mod 10007)

SIPN

>> (272022+10%972-365)mod10007

out> 6301

RIFIRFIZHE

{5 F expmod () BRELTT DAPRGE AT B R 12 57

expmod (base, power,N)

Bt 313496789 mod 102, FATARERIA

>> 37123456789mod100000000000000000000

DRIk BURE SE T BT 3123496789 ik A& — AN ARH KB EL. 1T R A A expmod BRI %K.

expmod(3,123456789,100000000000000000000)

345

>> expmod(3,123456789,100000000000000000000)

in> expmod(3,123456789,100000000000000000000)
calculate: 37123456789 (mod 100000000000000000000)
out> 43806986775225122483

2.2.6 TEAFHMER

FEMWBESG +, -, %, /. %, ~, 1, =, ~ Hi = RUKREHEL, 5ZEFMNE~RAZHI)
BN ~.

~ IR S B AR, iz AT | B S it . (B 2ARE R/ NEE S (), M/NFG 5 N B S 5
~ LSk, B VAR 0 2731 BER [E] 64, AN /& 40320, B (27°3)

*, /, %Al diE. BRIEMERIEERT, BN, asb BTS2 A58 4w, 04 bla B A 2
SEATRE. Bl 753 R [A] 2.

+, - RS AL ~ &



AW ON e
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10 | 2 FAIhRE

/.

227 RTREXDPHIZHE

N Fak 2P FRVE AT 2548, Sowya 75T 2 B IX B 25 4% [ 3l e

in> 1.2%3+(4.5-6)/7

out> 3.38571429

X HE P T SRR EEBR G I\ AL, e Ja — ALY & TN, W EHS E H BR 202 setprecision().

2.2.8 RERE

P40, FATHRERE BEBE T, BN THOR B A R

in> setprecision(10)

Now the precision is: 10

2.2.9 I EER

Caculator 3 25 BRIN AT SRR BUE TR, (/] tmode #7& AT LA AT TH 5K

:mode

Calculating mode: numerical

>>

B Ja ) >> SR G N o RS IR FF. AE GUI A, BRI & 5iRIA 7E Command & %
N, AT LB IX AN GE 7R 1

BEXOHEAR

H AT TSR BB R, 2 Bt SN 2 T R =M, A tmode=xxx  (HLSEIX
B xxx AT DGRAERE AT, Ll 7RSO JFRIAE, Rt HIEFT5ER.

Syntax:
:mode=numerical
:mode=fraction
:mode=polyn

or
:mode

This will print the current calculating mode.

k&, w4 :mode=fraction H )4 )43 £ it FAE A, 10 :mode=numerical ¥ U3 2 BUH 1 H AR
v

BT Y BB, TS DI B 7 B SR K



2.2 HftiEss | 11

2.2.10 #HliEHR

Sowya $RMt 7 HuEhl 5 TRk J\HER] L TNk S A AR L A

il b it

decimal2binary() £ W.8.4.2.

;2L 2o il

binary2decimal () ¥ kil H o1t % 0.8.2.2.

Ea=ni ki il

any2decimal( , )

The: AEE pit i 8ok -t

SHe WSH D SRR p RN RIE I, 5 A S0 p.

(17

in> any2decimal(12ABGH9JK8,36)
out> 108010759187528

THFIEE TS

decimal2any( , ) Z.8.4.1.

Tt HEE J\ 2

decimal2octal() Z W, 8.4.5.



12 | 2 FAIhRE

I\ -2

octal2decimal()

The: J\ Ao et il X
R N\ L0 TT k.
1

in> octal2decimal(01234567)
out> 342391

FEFIEE 7S

decimal2hex() = 8.4.4.

Ak il

hex2decimal ()
Dhfie: TN 2O T
TER: BN ER B CLOTT k.
11

in> hex2decimal(0xFF)
out> 255

23 REEH
231 B n

W AT P AR SRR, 5 Sowya WE T (UL AME, A /N JE100004.

FARHN pi() K133 3.14159265. X2 NERIMEEE /2 8 AL, fH] setprecision() BRHCREHG B E
79100001, 285 FHEEEA pi (), A9t AT BASRAGHH B 31/ U 51000007 Y HLABME.

>> pi()

in> pi()

out> 3.14159265

>> setprecision(10000)
in> setprecision(10000)

Now the precision is: 10000



12
13
14

N o U oA~ W N

U WwN

o U o~ W N

23 WEFH | 13

>> pi()
in> pi()
out> 3.14159265358979323846264338327950288419716939937510582097494459230781640628620899862803482. . ... . 56375678

232 E#e

W e UL ERE exp (1) 34,

>> exp(1)
in> exp(1)
out> 2.71828182

e E@i« §%1§Eﬁﬁ ] é&fﬁt
X 1 1 1 1 2 1 3 1 n
+ Iix 4_._ix + _Ex; + .. +-__Ix + ..

R, A LLAERT sum() BREGTHH e.

>> setprecision(100)

>> sum(1l/n!,n,0,100)
in> sum(1/n!,n,0,100)

out> 2.7182818284590452353602874713526624977572470936999595749669676277240766303535475945713821785251664274

0 ST K AN AT R TT, WIAE sum BRECH R IS4 expand, @1°F.

>> sum(1l/n!,n,0,100,expand)

in> sum(1/n!,n,0,100)
1/0'+1/1'+1/2!'+1/3!+1/41+1/5'+1/6'+1/7'+1/8!+1/9!+1/10!+1/11!+1/12!+1/13!+1/141+1/15!+1/16!+...41/981+1/99!+1/100!
out> 2.7182818284590452353602874713526624977572470936999595749669676277240766303535475945713821785251664274

2.33 E#H In2
In2 Af LRI AR Z A RHOB A, ([1],P.342)

In2 ==
n Z(zk+1)9k

WER __1n2__ 4 1000 f.

0.6931471805599453094172321214581765680755001343602552541206800094933936219696947156058633269964186875420014810205706
857336855202357581305570326707516350759619307275708283714351903070386238916734711233501153644979552391204751726815749
320651555247341395258829504530070953263666426541042391578149520437404303855008019441706416715186447128399681717845469
570262716310645461502572074024816377733896385506952606683411372738737229289564935470257626520988596932019650585547647
033067936544325476327449512504060694381471046899465062201677204245245296126879465461931651746813926725041038025462596
568691441928716082938031727143677826548775664850856740776484514644399404614226031930967354025744460703080960850474866
385231381816767514386674766478908814371419854942315199735488037516586127535291661000710535582498794147295092931138971
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559982056543928717000721808576102523688921324497138932037843935308877482597017155910708823683627589842589185353024363
421436706118923678919237231467232172053401649256872747782344535340

Gt
i

24

241 EXTE

AR B AR E SR, F N a=1 BIE X 7285 a, HE W L W LLEE N disp(a) BF HAH.

>> a=1

>> disp(a)

out> 1

4 list WA AT O AR, W2 SowyaApp.exe, MITE Result % 171 Variables & %2/~
ZREEE. list fr 2 ib o 51 A e AN A7 T R b,
>> :list

info> All variables are listed below.
int : a=1 mem addr: 00000282A98B6520

info> All variables are listed below.
int : a=1 mem addr: 00000282A98B6520
int : b=3 mem addr: 00000282A98B6820

- k- mmkmm k- -

Br 1 ELRAE A5 58 ORR, ISR T B EisymboL () 72 LA B N & il iisymbol (a: 1) Ha=1H)
DIREAESENIN, #E LT A2 EaJf IR ME L.

>> symbol(a:1)

out> a has been defined.

>> disp(a)

out> 1

UREE LA, WAE A & EZ A AE SRR T

>> symbol(b:2,c:3.14,d:-1)
out> b has been defined.
out> c has been defined.

out> d has been defined.
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>> :list
info> All variables are listed below.
int : a=1 mem addr: 01811028
int : b=2 mem addr: 01810D88
int : c=3.14 mem addr: 018110E8
int : d=-1 mem addr: 01811448

R T LR T

JE 2.4 7Ev0.593MA 2 Hif Fsymbol (a, 1) & X Eall{E N1, 28 1E XAEV0.593k A H
TN, HEFE T symbol (& & 4 , 18 ) X FhiE . 576 XA B AN E1E, B1tn symbol(a, b, c) ¥ &
Xa,b,chNZ 2 A ERHBINLE, 2 XHEES st BoRAE. BkS L 2 0t

_=n
B,

24.2 TENRM

v0.617 AN T s claiméiy &, T UEEN PR ST 5 7R .

rclaim stril==str2 BEistr1584%E T str2.

>> :claim a==b

M %% .

>> :mode polyn

Switch into polynomial mode.

>> symbol(a,b)
out> a is a variable for polynomial.

out> b is a variable for polynomial.

>> (2a-b)"2
in> (2a-b)"2

out> 4a”2-4ab+b"2
>> (2xa-b)"2

in> (2xb-b)"2

out> b"2




16 | 2 FAIhRE

{fif]:clear claimsiFF&TA 7 B,

2.5 FE[%

2.5.1 SEFEMIN

7 B BT BRAR R E S, B

1 A=[ 1 2; 3 4]

SRJE B2, A A5 30— 2B J7 . A R AERER AR & 44, R AU

1 [ 12; 34]

WA E—NERE, HEANEZEY  Matrix .

E AT PR A
1 A=[1,2;3,4]
WEATHRIA:
1 A=[1,2;
2 3,4]

2.5.2 EARHN

FEAE R,

v

SN RIE 5T LA R T3 2 I B, 4 AT 44 5.
T IO DL 5 OB, WA 5 1 450K,

I RS I LA RN 149 53 W
AN ERT A 20
HRATPANE 5 o 147 JE 2 045 1 30O,

vV Vv VY

v

Bl hn:

1 A=[1,, 3]

3 EIHEFE A=[1,0,3].

1 A=[ 1,2 3; 45, 7
2 ; 23]

TER S AT S AT S A B
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[var] A

123

457

230

input> [1,2,3;4,5,7;2,3]
det(A)=13

1

A=[1;

2 3;

45 6;

7 8 9 10]

R 2R

[var] A

1000

2300

4560

78910

input> [1; 2 3; 45 6; 7 8 9 10]
det (A)=180

HEREIPN

B=[1 2 3
4;3,2,0
1;0,2,0,9;1,3,5,
-1]

2R

type: matrix
name: B
size: 4x4

value:

1234
3201
02009
135 -1
determinant: -143

2.5.3 175

det () BRI F-3R IR FE AT 21 2K, A SRAERE AN 2 05 B, DU 5] NaN.

FERE I 0 3 ] DL 208 AEBRA T B R (numerical) 7, RO EATFI R THERIE . & 20 HAT
I3, WY1 3 73 Kok 2 (fraction) T 75

1

A=[1/2 2/3; 3/4 4/5]
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8] 2 5 2 R S B

[var] A

1/2 2/3

3/4 4/5

input> [1/2 2/3; 3/4 4/5]
det(A)=1/2%4/5-3/4%2/3

TR A AT A BRI det (A) 3RS,

det(A)

LTS TR HME 2 2L, Kt SR DI 2 fraction.

:mode=fraction
A=[1/2 2/3; 3/4 4/5]

[ 72 5 s

[var] A

1/2 2/3

3/4 4/5

input> [1/2 2/3; 3/4 4/5]
det(A)=-1]10

Sowya ] LAALBE 7 3 AT RAA AT 515, 4] vk A R AR

A=[272-1, 6+5%3, 7-1/4;
1/3,-1+2/3,0;
1-372,-2,7+9/71

IARAERUE T SRR, R [B]

>> A=[272-1, 6+5%3, 7-1/4;

A=[272-1, 6+5%3, 7-1/4;

1/3,-1+2/3,0;

1-372,-2,7+9/7]

input> [272-1,6+5%3,7-1/4;1/3,-1+2/3,0;1-372,-2,7+9/7]
det(A)=-88.78571428

type: matrix

name: A
value:

272-1 6+5%3 7-1/4
1/3 -1+2/3 0
1-3*2 -2 7+9/7

determinant: -88.78571428

DI o Bk SR

:mode=fraction

SR BB LI RORE RS, 245 24T 5 AR R e
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>> A=[272-1, 6+5%3, 7-1/4;
A=[272-1, 6+5%3, 7-1/4;
1/3,-1+2/3,0;
1-372,-2,7+9/7]

input> [272-1,6+5%3,7-1/4;1/3,-142/3,0;1-372,-2,7+9/7]
det(A)=-1243|14

type: matrix

name: A
value:

272-1  6+5%x3  7-1/4

1/3 -1+2/3 0

1-372 -2 7+9/7
determinant: -1243|14
>>

2.5 JE[E

19

URER Ty B A — Be R, AT PATH B N T A RE R

A=[a+l, b-2;
c, -2]

FERRN B T AT, 1551

>> A=[a+l, b-2;
A=[a+1l, b-2;

c, -2]

input> [a+1,b-2;c,-2]
det (A)=-2%a-cxb+2x*c-2
type: matrix

name: A
value:

a+l b-2

[« -2

determinant: -2xa-cxb+2xc-2

2.5.4 1THIRXEFF

V.570fRA NN T CofactorMatrix (A, i, j) Bi%(8.3.3)FIDetExpansion (A, ri) pRi%i(8.4.13). B & IR [A]%E
FEATE | (1)) | AbTe X0 R R 1S, B A R RI2256 i 47, 28 7 AU e R oo R Tl s+ 0. 5
FHH ASHritg BT, Bl 2B 5247, AT BLE cj, BIEE 71, ixX B 2 AN IR 24

2.5.5 FEMEKRIE

vO.544RRA NI 7 inv (A) BRI, BT X HRE ASK T,
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1 2 3
51251 REEFFEA=(4 5 6|FEHE.
7 8 0

>> A=[1 2 3;

A=[1 2 3;

45 6;

7 8 0]

A=[1 2 3;

input> [1,2,3;4,5,6;7,8,0]

1 2 3

4 5 6

7 8 0

>> inv(A)

out>

-1.77777792 0.88888896 -0.11111112
1.55555568 -0.77777784 0.22222224
-0.11111112 0.22222224 -0.11111112

1 7 2o OB, MSEDI R fraction i,

>> :mode fraction
Switch into fraction calculating mode.
e.g., 1/2+1/3 will return 5/6

>> inv(A)

out>

-16]19 8|9 -119
149 -719 219
-119 219 -119

Ko — 5. 4 B=[-16|9 8|9 -1|9;14|9 -7|9 2]9;-1]9 2|9 -1|9], RJ5 F#i ANinv(B) 3K B~

>> B=[-16|9 8|9 -1]9;14]9 -7[9 2]|9;-1]9 2|9 -1|9]
input> [-16]9,8]9,-1]9;14]9,-7]9,2]9;-1]9,2|9,-1|9]

-16]19 8|9 -1]9
14|9 -719 219
-119 219 -119
>> inv(B)

out>

1 2 3

4 5 6
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2.5.6 FEPERIVIETT

H v0.563 JFi6, I Iitransform () B8 Z0H T RE W) 25 A5 3, KB B IO A5 A8 #6043 W 554 T A8 4 FI ) 45
G AR, )5 AR ] F T SR AR R Rk, X T gy B R DASR AR PR ), 4545,

X LR A, AERIEEAT A vy — 1y + 4, BIVSE AT IR S — AT A4, 3R AT B35 — 1T (—4)
i XL v, o M RIRORFERE A BOHS K ATANES R 3.

>> A=[1 2 3;4 5 6;7 8 0]
input> [1,2,3;4,5,6;7,8,0]

1 2 3
4 5 6
7 8 0

>> transform(A, r2-rlx4)

1 2 3
0 -3 -6
7 8 0

AERERESE AT — IR R A NE, $U4T transfor (A, r_3-r_1x7).

>> transform(A, r3-rlx7)

1 2 3
0 -3 -6
0 -6 -21

FATVE Bltransform() BB — AN 2 5O BAT RO e, A SR RATSEAT AR, W I L4245,
(248; 5 A B e, M C2- <143, L (-2). AT DIARAT 47 BRI S1IAC (A, WV R - -2,
{9, T 75 B R A A 0 5 s ACH

>> transform(A, c2<-->c3)

1 3 2
0 -6 -3
0 -21 -6

>>

{51 2.5.2 F|H A 11547 51 =

= W N =
— s W N
N = B W
W N =
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1 > A=[ 12 3 4;

A=[ 1 2 3 4;

2341;

341 2;

412 3]

A=[ 1 2 3 4;

input> [1,2,3,4;2,3,4,1;3,4,1,2;4,1,2,3]

N o u A W N

10
11
12

A W N
= A W N
N H AW
w N = A

13
14
15 mmmmmm o

HAT 5 160.

1 >> det(A)
2 out> 160

N TR R ILAT 81

1 >> transform(A, r2-rlx2)

21 2 3 4
3.0 -1 -2 -7
4 3 4 1 2
5 4 1 2 3
6

7 >> transform(A, r3-rlx3)

8 1 2 3 4
9 0 -1 -2 -7
10 0 -2 -8 -10
1 4 1 2 3

12

13 >> transform(A, r4-rlx4)

14 1 2 3 4
15 0 -1 -2 -7
16 0 -2 -8 -10
17 0 -7 -10 -13
18

19 >> transform(A, r3-r2x2)

20 1 2 3 4
21 0 -1 -2 -7
2 0 0 -4 4

23 0 -7 -10 -13
24

25 >> transform(A, r4-r2x7)

26 1 2 3 4
27 0 -1 -2 -7
28 0 0 -4 4
29 0 4 36
30

31 >> transform(A, rd+r3)
32 1 2 3 4
33 0 -1 -2 -7



34
35
36
37
38
39
40

0 0 -4 4
0 0 0 40

>> 1x(-1)*(-4)*40
in> 1x(-1)*(-4)%40

out> 160

2.5 HifE | 23

2.5.7 ¥1E5EME

FAH E(G, j(k)), E(i(k)), E(i, j) X =FAERERONAI R FE. e AT BARE A h:

1
1 k
E(i, j(k)) =
1
1
E(i, j(k)) RRE SR AR RELE (i, ) SEHITCEREN k.
1
k
E(i(k)) =
1
1
E(i(k)) RR AL FEFRAE (i) 1) ARBITCERE N k.
1
0 1
E@i,j) =
1 0
1

E(i, j) BRSO RERE S 4 AT ANES j AT Tk



© © N o U A~ W N

NONNON NN NNN B B B R R Rl ol e
® N o U A W N B © © o N o U MW N R o

N o U A~ W N

24 | 2 HAIhREE

FEv.57 TR A, FATTRT LARTE () bR AR X =R S840 B, 570 A NE (n, 1,3 (K)), E(n,i(k) ), E(n, 1, 5).

PEAL 5 — A2 Hins J7 BRI 24

>> E(5,2,3(9))

Elementary matrix>

1 0 0 0 0
0 1 9 0 0
0 0 1 0 0
0 0 0 1 0
0 0 0 0 1
>> E(4,3(-2.1))

Elementary matrix>

1 0 0 0

0 1 0 0

0 0 -2.1 0

0 0 0 1

>> E(3,1,2)

Elementary matrix>

0 1 0
1 0 0
0 1

>>

A RUE BT AE R AT AR : Uis t4R B AT, 4 7 3RATT LA 5 i -

> E5.2 3x0FRBANE(n, 1,5 (K)) FIVIZEAE R, LFRH xR K index, oK & LT 2 — AN WIS 56 FE.
BRI DR B /N o B el e R4S, BRI AS tHIAE A FR .

> E4_3xUFEAUNE(n, i (k) ) FIRIEEHRRE, x 1A LA E.

» E3_ 1 2f8KAUNE(n, 1, ) MHIEHRE.

>> :list

info> All variables are listed below.

matrix : A=[1,2,3,4;2,3,4,1;3,4,1,2;4,1,2,3] mem addr: ©00000215CD7F1BFO

matrix : E3.1.2=[0,1,0;1,0,0;0,0,1] mem addr: ©00000215CD7F20F0

matrix : E5_2_3x6=[1,0,0,0,0;0,1,9,0,0;0,0,1,0,0;0,0,0,1,0;0,0,0,0,1] mem addr: 00000215CD7F1870
matrix : E4_3x1=[1,0,0,0;0,1,0,0;0,0,-2.1,0;0,0,0,1] mem addr: 00000215CD7F2270

- k= mmkmm k- -

PIFEFE e A IERE A, S0 TR ARV AT AR WIEIEFE ARG [ A, S50 TR A 91555122
#e.

E(i,](k))*ABATERIEAT A S rivrjxk, A2 T transform(A, ri+rjxk). (B2, [HEERFIZ,

A*E (1,7 (K))BAMEVIZES B Hcj+cixk, #1224 T transform(A, cj+cixk).
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1 6 -1

2.5 JE[E

51253 WA=|3 3 0| ¥E _FIEEE—FIRM6RE, BIHAT transform(A,c2-c1%6).

-1 0 -2

B e A TS HE B A SR IR T i

>> A=[1 6 -1;

A=[16 -1;

330;

-10 -2]

A=[16 -1;

input> [1,6,-1;3,3,0;-1,0,-2]

>> E(3,1,2(-6))

Elementary matrix>

1 -6 0
0 1 0
0 0 1
>> :list

info> All variables are listed below.

matrix : A=[1,6,-1;3,3,0;-1,0,-2] mem addr: 000002633A5C3DA0
matrix : E3_1_2x0=[1,-6,0;0,1,0;0,0,1] mem addr:
B ST T

>> A+xE3_1_2x0

out>

1 0 -1
3 -15 0
-1 6 -2

000002633A5C3EAO

25

NS IS5 AR e, BB AT transform(A, c2-c1%6).

>> A
in> A
1 6 -1
3 3 0
-1 0 -2

>> transform(A,c2-clx*6)
1 0 -1
3 -15 0
-1 6 -2
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2.5.8 ZEpEIEE

v0.566 i A {It T transpose () bR 30 TR [B1 45 5 i K R 6 B P

254 WA= SR AT,

>> A=[a,b,c,d;

A=[a,b,c,d;

-b,a,d,-c;

-c,-d,a,b;

-d,c,-b,al

A=[a,b,c,d;

input> [a,b,c,d;-b,a,d,-c;-c,-d,a,b;-d,c,-b,a]

a b ¢ d
-b a d -C
-C -d a b
-d c -b a

>> transpose(A)

-b -C -d
a -d c

d a -b

a
b
c
d -C b a

RATTEERAT I (a2 + b* + ¢ + d2)2. fEEH] det(A) TH545

>> det(A)
out> axaxaxat+axaxbxb+axd*d*a-axdtb*c+axcxdxb+axcxaxc+bxb*axa+bxbxbxb+bxdxcxa+bxdxb*xd+b*cxcxb-bxcxaxd-cxbxdxa+cxb*xb*c+c

*a*Cka+Cxaxbxd+ckCxcxc+oxckdxd+dxbxdxb+d*bxaxc-dxa*xcxb+d*xaxa*xd+d*dxcxc+dxd*dxd

ML, JerE Loa,b, ¢, d N, IR VI Blpolyn L, f A\ _EHEI AT

>> symbol(a,b,c,d)

out> a is a variable for polynomial.
out> b is a variable for polynomial.
out> c is a variable for polynomial.

out> d is a variable for polynomial.

>> :mode polyn

Switch into polynomial mode.

>> axakxaxa+axaxbxb+axd+xdxa-axdxbxc+axcxdxb+axcraxc+bxbxaxa+bxbxbxb+bxd*xcxa+bxdxb*xd+b*xcxcxb-bxcxaxd-cxbxd*xa+cxbxbxc+cxa

*Ckxa+Ckaxbxd+cxcxcxc+oxcxdxd+dxbxdxb+dxb*axc-dxaxcxb+dxaxaxd+dxd*cxc+dxd*d*d

out> X_17442Xx_172X_27242X_1"2X_4"242X_17"2X_37"24X_2"44+2X_272X_47242X_2"2X_3"2+X_3"44+2X_3"2x_4"2+x_4"4
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P45 AN (x1 + x5 + x3 + x4)2

transpose (A) 2 KA B LRAT B 2 A tIEREAR B, iTH : list&F.

>> :list

info> All variables are listed below.

matrix : A=[a,b,c,d;-b,a,d,-c;-c,-d,a,b;-d,c,-b,al mem addr: 000001E1F3BCOB40

matrix : A_t=[a,-b,-c,-d;b,a,-d,c;c,d,a,-b;d,-c,b,al mem addr: 000001E1F3BCOBCO
K== mkm ==k

>> At

in> A_t

a b -C d

b a -d C

c d a b

d c b a

transpose () t AT DAEL 432 DL LTS8 HOHE MRS, Be it BROVHE 44 O _Matrix__, Jf HARH: B A #H
Ja, G5 RFF R __Matrix__, AERRA N _Matrix___tiHAE R,

>> transpose([1 2 3; a b c; x y z; NiHao hello bonjourl])
>> __Matrix__

1 2 3

a b c

X y z

NiHao hello bonjour

>> after transpose, __Matrix__ is:

1 a X NiHao

2 b y hello

3 C z bonjour

2.5.9 (EERIEE

R A A NS . B RE 5.

1 21 4 11
f)2.55 %t A=|2 1 2[B=|-4 2 0| 3KA+B,A-B,AB,BA,AB—BA, A% B
1 2 3 1 21

>> A=[1,2,1;2,1,2;1,2,3]
input> [1,2,1;2,1,2;1,2,3]

1 2 1
2 1 2
1 2 3



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
a1
42
43
a4
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

>> B=[4,1,1;-4,2,0;1,2,1]
input> [4,1,1;-4,2,0;1,2,1]

4 1 1

-4 2 0

1 2 1

>> A+B

out>

5 3 2

-2 3 2

2 4 4

>> A-B

out>

-3 1 0

6 -1 2

0 0 2

>> AxB-BxA

out>

-3 7 2

6 8 4

-1 11 4

7 11 9

0 -6 0

6 6 8

-10 -4 -7
6 14 4

-7 5 -4
>> A™2

out>

6 6 8

6 9 10
8 10 14
>> B"3

out>
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25 39 18
-100 -32 -28
-38 15 -1

1 0 0

0 A 1 0
A=

0 A1

0 0 A

2.5.10 $EFERV4HIE(E
WA BB 4] DL & =0 5 BERRFAEAE. FRATT LA 7R 1t Be.

5 2.5.6 3K T~ IR (1 RFALE AL

2 -1 2
A=|l5 -3 3
-1 0 -2

FROEAE RO A FIEFEZ TR (AT — A| HOAR, X B T A 3 B B 66 5. s N\ 7 18, 1X B x AR # A.
Wy NFERE x] — A.

>> A=[x-2 1 -2;

A=[x-2 1 -2;

-5 x+3 -3;

10 x+2]

A=[x-2 1 -2;

input> [x-2,1,-2;-5,x+3,-3;1,0,x+2]

X-2 1 2
5 X+3 -3
1 0 X+2

9%, B, BATR AT USSR ANFERE A, BHE xl - A

>> A=[2 -1 2;

A=[2 -1 2;

5-33;

-1 0 -2]

A=[2 -1 2;

input> [2,-1,2;5,-3,3;-1,0,-2]



9
10

11 -

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

35 -

36
37
38

o U~ W N

2 -1 2
5 -3 3
1 0 2
>> I=[1 0 0;
I=[1 00
010;
00 1]
I=[1 0 0;
input> [1,0,0;0,1,0;0,0,1]
1 0 0
0 1 0
0 0 1
>> xxI-A
out>
X 0 0
0 X 0
0 0 X
x-2 1 2
5 X+3 3
1 0 X+2

T Uist AR BIFEREAE A A il 22 8] R A4 B AT TLASE — Rk .

>> :list
info> All variables are listed below.
matrix : A=[2,-1,2;5,-3,3;-1,0,-2] mem addr: 000002022C040930
matrix : I=[1,0,0;0,1,0;0,0,1] mem addr: 000002022C041530
matrix : __tmpMatrix__tmpMatrixx_mul_I_4_minus_A_4=[x-2,1,-2;-5,x+3,-3;1,0,x+2] mem addr: 000002022C0411B0
matrix : __tmpMatrixx_mul_I_4=[x,0,0;0,x,0;0,0,x] mem addr: 000002022C040B30
B BT TR T

HAr __tmpMatrix__tmpMatrixx_mul_I_4_minus_A_4 &i/& xI — A FIfSAEREM NS FR. A THBSS
S T )R A 2 DL, R4S A8 B D (W] LABE & dm 44).

>> D=[x-2,1,-2;-5,x+3,-3;1,0,x+2]
input> [x-2,1,-2;-5,x43,-3;1,0,x+2]

X-2 1 2
5 X+3 3
1 0 X+2

SRJE 3K D BT HI K

>> det (D)

OUt> XHXkX - 2% Xk X+2kXkX - 2k 24 X+3%k Xk X - 243k X+6xX+5%X+2%X+1
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2.5 JE[E

31

Dl Fpolyntia. O T 2 A Mz FE W T —5)

>> :mode polyn

Switch into polynomial mode.

FeWIZRTG F1det (D) (45 RFIEAFE VU5 FHIHIN, Sowya 2 T FAL A, I45 2 w21

S>> XkXKX - 2k XKXH2KXKX - 2k 2k X+3 X4 X - 243k X+6xX+5xX+2xX+1

out> x"3+3x"2+3x+1

SRJE M HIsolve () BREUM T LU H =R T

>> solve(X"3+3x"2+3x+1==0)
It is a univariate cubic equation.
X"343X"2+3x"1+1 ==

Answer:
Let y=x+3/3

We get equation of y: y”3+py+q==0

where

p=b-a~2/3, q=c-ab/3+2a"3/27,
and a,b,c,d are coefficients of the equation ax”3+bx”2+cx+d==0
By computation,

p=20

q=20
Now the equation is:

y*3+0y ==
solution>

x1l = -1

x2 = (0%i-1)

x3 = (-0%i-1)

A LAERE A B =AMREE 0 1.

2.5.11 AT

££ v0.572 fASH, N T rank () BREL, TS50 B R Bk
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51 2.5.7 THE T FIHERERIFRR

1 3 5 -1
A=]2 -1 -3 4
5 1 -1 7

>> A=[13 5 -1;

A=[135 -1;

2 -1 -3 4;

51 -17]

A=[135 -1;

input> [1,3,5,-1;2,-1,-3,4;5,1,-1,7]

10
11
12
13
14
15
16

1 3 5 1
2 -1 -3

5 1 1

>> rank(A)

2

>>

rank (A) R FHHTSEAT AL (K A TH SRR R AR AR I

rank () BREC AT LA INEE — NS48, 7T L& row,colEihint.

> rank (A, row) R AIEEAT A SRR G A P RR OB HE B AR gD 3R, IR [l 31 [ A P i) — R
RENET KA,

> rank (A, col) R FIAEFIAR Tt SRR R A IR F4 H BARSR AP 3R, IRk [ml4T Ay B P i — M
REMETRA,;

> rank (A, hint) HARATECA A FIHON, SRAWISEAT AR HARRAT BOK T 950w, SR )45 42
e, I R BAORERIN LA

N o U A W N =

10
11
12
13
14
15
16
17
18
19
20
21

>> rank(A,hint)
r2+rls(-2) ==>

1 3 5
0 -7 -13
5 1 -1

1 3 5
0 -7 13
0 -14 26

1 3 5
0 1 1317
0 -14 -26



23
24
25
26
27
28
29
30
31
32
33

N o U A W N =

10
11
12
13
14
15
16
17
18
19
20
21

2.5 JE[E

r3+r2x14 ==>

1 3 5 1

0 1 13]7 6|7

0 0 0 0

The linearly independent column vectors are:
cl,c2.

2

33

SRR 2.5.2 235 rank (A, row) 3% rank (A, col) iH5& A Bk,

2.5.12 fR&&MHTEE
v0.57 5 AN} R Esolve () 30 T SR Ve 7 FE LR Thag.

5] 2.5.8 KL FEAH

2x1 +3Xy — X3 + X4 =1,
8x1 +12x, —9x3 + 8x, =3,

4x1 + 6xp + 3x3 — 2x4 =3,

2x1 + 3%y + 9x3 — 7x4 = 3.

GE: Bl 7R TR, AEEmE (RIERED P192 #12.)

St N B FEAM 455 A L ) 51 1) b, J7 FR AL NAX=b T 3. FR (Ab) | etk T PR AL g ) 4

.

>> A=[2 3 -1 1;

A=[2 3 -1 1;

8 12 -9 8;

463 -2;

239 -7]

A=[2 3 -1 1;

input> [2,3,-1,1;8,12,-9,8;4,6,3,-2;2,3,9,-7]
2 3 -1 1
8 12 -9 8
4 6 3 2
2 3 9 7

>> b=[1;3;3;3]
input> [1;3;3;3]



34 FHATIRE

22 3
23 3

SRIG T Fsolve () R BUR R Bb 26 vE 7 FE 2. Bl % Asolve (Axx==b,hint). 3 /NS hinta] LLA N,
hintfQRFT BRI 2

>> solve(A*x==b,hint)

=

2

3 >> 2 3 -1 1 1
48 12 -9 8 3

5 4 6 3 -2 3

6 2 3 9 -7 3

7 rlxl|2 ==>

8

91 312 -1|2 1|2 1|2
10 8|1 12|1 -9]1 8|1 3]1
11 4|1 6|1 3|1 -2|1 3|1
12 2|1 3|1 9|1 -711 3]1
13

14 --mmmemeea-

15 r2+rlx(-8|1) ==>

16

17 1 312 -1|2 1|2 1|2
18 0 0 -5 4 -1
19 4|1 6|1 3|1 -2|1 3|1
20 2|1 3|1 9|1 -711 3]1
21

22 --mmmm------

23 r3+rlxs(-4|1) ==>

24

25 1 312 -112 1|2 1|2
26 0 0 -5 4 -1
27 0 0 5 -4 1
28 2|1 3|1 9|1 -711 3]1
29

30 ------------

31 r4+rlxs(-2|1) ==>

32

33 1 312 -112 1|2 1|2
34 0 0 -5 4 -1
35 0 0 5 -4 1
36 0 0 10 -8 2
37

38 ------------

39 r2x(-1|5) ==>

40

41 1 312 -112 1|2 1|2
42 0 0 1 -4|5 1|5
43 0 0 5 -4 1
44 0 0 10 -8 2
45

46 e

47 rl+r2x1|2 ==>

48

49 1 312 0 1|10 3|5
50 0 0 1 -4|5 1|5



51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

© ® N o U A W N

=
[S)
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0 0 10 -8 2

r3+r2x(-5) ==>

1 3|2 0 1116 3|5
0 0 1 -415 1|5
0 0 0 0 0
0 0 10 8 2

r4+r2x(-10) ==>

1 3|2 0 1116 3|5
0 0 1 -415 1|5
0 0 0 0 0
0 0 0 0 0

The linearly independent column vectors are:
cl,cl,

The solution is:

x= E_0 + C_1+E_1 + C_2+E_2

where E_0 is the special solution and the others form the base of the solution:

E_0 E.1 E_2
3|5 3|2 1|10

0 1 0

15 0 4|5

0 0 1

WA N solve (Axx==b), I H 8] W) SEAT AR i AR AN . FRATIEHE AL T normal 24, il 4

solve (Axx==b,normal),

X B normal {175 25 H AR M = AT r = rank(A) N RS> & X, Xy, ..., X, RKR iy, 10, ..., 1, T8
RTHFE A IR RA {ci, iy, - .., ci, } A7 PEI A S BAAROR Al 72, 4N

solve (Axx==b,normal,hint).

T RIX B xA] DA FH A = B, 4 2R 2 Pro WA, Sowyazx TRAF AL U A CREFE). BEN : List 2 B4 ik
fIx_solution i fh. IXANFEEE ) EE — St 2 itk 7 R 2 Ax=b ) — MRFAR, FAR ALK %4t T AR 4L
SLR AR .

>> :list

info> All variables are listed below.

matrix : I=[1,0,0;0,1,0;0,0,1] mem addr: 000002022C041330

matrix : __tmpMatrix__tmpMatrixx_mul_I_4_minus_A_4=[x-2,1,-2;-5,x+3,-3;1,0,x+2] mem addr: 000002022C040B30
matrix : __tmpMatrixx_mul_I_4=[x,0,0;0,x,0;0,0,x] mem addr: 000002022C0409B0O

matrix : D=[x-2,1,-2;-5,x+3,-3;1,0,x+2] mem addr: 000002022C041830

matrix : A=[2,3,-1,1;8,12,-9,8;4,6,3,-2;2,3,9,-7] mem addr: 000002022C0460D30

matrix : b=[1;3;3;3] mem addr: 000002022C041630

matrix : Ab=[2,3,-1,1,1;8,12,-9,8,3;4,6,3,-2,3;2,3,9,-7,3] mem addr: 000002022C040A30

matrix : x_solution=[3|5,-3|2,-1]10;0,1,0;1|5,0,4|5;0,0,1] mem addr: 000002022C0410B0
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11 - ko mokonn

o U A W N =

© ® N o U A W N

N x_solution, 132N 1] Eo, E1, Ey AP FE

>> x_solution

in> x_solution

3|5 312 -1]10
0 1 0
115 0 4|5
0 0 1

DAL L S 2 1 5 R AL Y S A

3 3 1

Y1 5 T2 ~10
X 0 1 0
2 = 1 + C1 + Cz 4
3| |3 0 5
X4 0 0 1

2.6 —ILZINRA,

£ v0.528 A, AT T polyn ALK, BRI AT LA H iy 4

:mode=polyn

N Z IR X R —u 2 Wis, BTN x. PG AR 77 kAT ook, DASC R HAh AR o
FF5. (FEv0.592RAH I T s changefir 2, F T B0 2 70 2 Bl E48 7T, MR IE T X B —it
Z 0. L B =R L)

AR NN 2 T, RECF x Z IMANTEZLIN «. 7Ev0.577 A, RE3 0 T ki %ispolyn (), FH T
W AN BT 5 Bk 2 I

>> ispolyn(3*(9+2)x"3)
33x"3

Yes

>> ispolyn(3*(9+2)x"3+2x)
33x73+2x

Yes

>> ispolyn (3 (9+2)Xx"3+2xXx)
33x"3+2*1x

Yes

XA BR B T RE N I LS, xR TN R H SCRF DG S A
DRI, R N 22 TR, RUE R A DA AL

» BITEA 2x7°3, x, x*-2, -x73, 3|4x~5 ) REGEBH B, AN EE R E R RIE S, B
(9+2)*3/2x"3.

> T BRI A + B - 5 .

» WURFA A A B A LA B2 G, WA 2 R BN S
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2.6.1 ZIAHIECEMSFSE

>> (-4AX™3+X72)+(3X-X"6) *2Xx

out> -2x"7-4x"3+7x"2

Sowya 2 £ 2 W AT PU N2 55 BEAT falffar 1, LEtn x~e M 1, 1x73 fajfb oy x3 4645,

>> (x+1)*(Xx*2-x+1)

out> x"3+1

RN -4x73-4x72-6x77+6x72, N2>tk 2R af EH simplify () BR%L
>> -4X"3-4Xx72-6X"T7+6X"2

-4
out> -6X"7-4x"3+2x"2

>> simplify (-4x"3-4x72-6X"7+6x"2)
out> -6Xx"7-4x"3+2x"2

>> (-4x"3-4x72)+(-6Xx"7+6X"2)

out> -6X"7-4x"3+2x"2

2.6.2 ZIMABIFRIE
5] 2.6.1 3K 23+ x+ 1% x + 1 BB AME.

>> div(x"3+x+1,x+1)
quotient> q(x) = x"2-x+2
remainder> r(x) = -1

(X"2-1x"142)+(-1) / (x"1+1)

5l 2.6.2 ¥ f(x) = x* +3x> — x? —4x — 3, g(x) = 3x® + 10x% + 2x — 3, 3K f(x) B&LA g(x) iR HIRE
q(x) FIZR r(x).

E 2.6 MBI A ERESE (LPEAED) Pi12.

KA, AR T8 ) ie S B 0 Bos A RE IS BIZ5 AL £ v0.533 MU 2 JA, Sowya f£%
WA s F b, LR R 8 s S A 0 Bis 5.
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1 >>d

rema

o U A W N

1v(X™44+3X73-x72-4%-3,3x73+10x"2+2x% - 3)

quotient> q(x) = 1|3x-1|9

inder> r(x) = -5|9x"2-25|9x-10|3

(1]3x”1-1]9)+(-5]9x"2-25[9x"1-10|3)/(3x"3+10x"2+2x"1-3)

ISR ARG R, WM T %12 55077, 5 RARSRAG A, MIEH mod 85577, AN Id 5 ZA4E polyn fT.

1 >> (X™4+3X"3-X"2-4x-3)%(3x"3+10x"2+2x-3)

3 out>

Swit

© ® N o u

>> (
10

11 out>
12 ----

1]3x~1-91|9

>> :mode polyn

ch into polynomial mode.

X"4+3x"3-x"2-4x-3)mod (3x"3+10x"2+2x-3)

-5]9x~2-25]9x~1-10|3

2.6.

1 >>

Swit

A wN

>> (

[E]

6 out>

T 2.6.2 NHATRIZS LR, £ 2 T HITHE, 2824 e VI3 polyn B

3 ZIMIAMBREE

:mode polyn

ch into polynomial mode.

X+1) "8 (x~4-8x"3-12x"2-8x-2)

X"12-48x"10-272x79-780x"8-1416Xx"7-1764x"6-1560x"5-987x"4-440x"3-132x"2-24x"1-2

M v0.532 TH4f, 2 TR N AT DLAL R AR A ) S8, (ER R B PR & v B (] T C++ 1 HJ long
long 287, Jii A - 9223372036854775808~9223372036854775807, Rl -2763~2"63-1).

1

E
nu
1 >> (

2

3 out>

2.6.3 THE (x +2)10

2.6.3 T EVEREME, JIEHLRORE, i B 100 K5, YAILE polyn B 158, 5 78
merical B N & IAEH1Z

X+2)"100

Xx*100+200x"99+19800x"98+1293600x"97+62739600x"~96+2409200640x"95+76291353600x"94+2048967782400x"93+47638500940800x
~92+973942685900800x"91+17725756883394560x"90+290057839910092800x"89+4302524625333043200x"88+58249564158355046400
Xx"~87+723958868825269862400x"86+8301395029196427755520x"85+88202322185212044902400x"84+871646478065624914329600x
~83+8038517519938540876595200x"82+69385098593153721250611200x"81+562019298604545142129950720x
~80+4282051798891772511466291200x"79+30752917464768184400530636800x"78+208585005413210294194903449600x
~77+1338420451401432721083963801600x"76+8137596344520710944190499913728x"75+46947671218388716985714422579200x
~74+257342790382278893106879057100800x"73+1341858835564739942628726512025600x



2.6 —mEWA | 39

~72+6663023183493881094432297163161600x"71+31538309735204370513646206572298240x
~70+142431076223503608771305449036185600x"69+614234016213859312826254748968550400x
~68+2531388672881359592253655935143116800x"67+9976649475473593687117349862034636800x
~66+37626220878928981905699719479673487360x"65+135872464285021323548360098121043148800x
~64+470045281850884578761894393499824947200x"63+1558571197716090971684176146867840614400x
~62+4955457141456289243303534415682365030400x"61+15114144281441682192075779967831213342720x
~60+44236519848121996659733990149749892710400x"59+124283555763771323948776448515963984281600x
~58+335276569037150548326931814601205166899200x"57+868671110687162784301596065103122477875200x
~56+2162025875488049596483972428701104833822720x"55+5170061876167075122026890590372207211315200x
~54+11880142183532853471891578377876561251532800x"53+26235313988635051417093902251144072763801600x
~52+55683115404449905048525833349367011580313600x"51+113593555425077806298992700032708703623839744x
~50+222732461617799620194103333397468046321254400x"49+419765023818160822673502436018305164220825600x
~48+760329099746102622201061016184099920098099200x"47+1323535840298771231238883991135285046096691200x
~46+2213914496499762786799587766989931349834465280x"45+3558076869374618764499337482662389669376819200x
~44+5493171307104674583788450850426145454476492800x"43+8145047110534517486307013329942215673878937600x
~42+11596338259066092692369307113816035874675097600x"41+15848328954056993346238053055548582362055966720x
~40+20784693710238679798344987613834206376466841600x"39+26148485635461564907595306998049485441361510400x
~38+31544204893572681475829259235742236405451980800x"37+36472986908193412956427580991326960843803852800x
~36+40400847036768088197889012790392941242367344640x"~35+42849383220814638997761074171628877075238092800x
~34+43488926253961126146981388711503934942032691200x"33+42209840187668151848540759631753819208443494400x
~32+39151156116097995917487081397568759845512806400x"31+34676738274258224955488557809275187291739914240x
~30+29304285865570330948300189697979031514146406400x"29+23606230280598322152797375034483108719729049600x
~28+18108888982376795076118534273028138195956531200x"27+13214594662815499109600011496534046791643955200x
~26+9162118966218746049322674637596939108873142272x"25+6027709846196543453501759629997986255837593600x
~24+3757533410616027087897200808310432990652006400x"23+2215981242158169821067579963875383558589644800x
~22+1234217400695689520594601498867302235163852800x"21+647964135365236998312165786905333673461022720x
~20+319982289069252838672674462669300579486924800x"19+148284475422336681336117433919919780737843200x
~18+64316158014507476242171417121892916946534400x"17+26032730624919692764688430739813799716454400x
~16+9800557411734472570235644513812254010900480x"15+3418799097116676477989178318771716515430400x
~14+1100303157692723464180425206041471981977600x"13+325089569318304659871489265421343994675200x
~12+87664602962239458841749914270924223283200x"11+21429125168547423272427756821781476802560x
~10+4709697839241191928006100400391533363200x"9+921462620721102768522932687033126092800x
~8+158531203564920906412547559059462553600x"7+23611030318179709465698572625877401600x
~6+2982445934927963300930346015900303360x"5+310671451554996177180244376656281600x
~4+25622387757113086777752113538662400x"3+1568717617782433884352170216652800x"2+63382530011411470074835160268800x
~1+1267650600228229401496703205376

SIRR 2.6.1 115 (0.2x +1.3)1°.

2.6.4 TR ZMAREHEF

5 2.6.4 HIWrZ I, 2x°2-x+3 5 3-x+x"2+x"2 & HAHEE.

1 >> (2x72-X+3)==(3-X+x"2+x"2)
2
3 out>1

R IE] 1 BRI ARAE, IR ] o M ZRoR AN, R RS, 2 ] R4 S R R
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2.6.5 B2

£ v0.539 A, JATIY 78 1 Sowya K solve () BEHIThRE, i 2 xf 2 W7 AR th g AL P,

i 2.6.5 CHAIZ I x + x + 90 BEBE x? — x + a BERR, Horh o 2 BEH, K o ATRERIH.

MRYERBE, |a| —E & 90 (IR T, PRI TA2 & a, R AIX R AT 5E 9 [-90,90]. H EH#EN polyn B,

>> :mode=polyn

Switch into polynomial mode.

SRJG, [ solve BAEL. (H AT solve() BREUAF LK)

>> solve((x~13+x+90)mod(x"2-x+a)==0,a,-90,90)

ans>> a=2

2.6.6 mALER

BL f(x) A g(x) WA —T 2 T, A IR AABRIZ T AR R EA TR SR A B3 d(x). X3

# Ged (polyl, poly2) AT LAJS{HR H A 4> — o 2 Wi 24 A 5

B 2.6.6 R x*+3x% — x2 —4x — 3 5 3x% + 10x% + 2x — 3 W KA K.

>> Ged (X™4+3x73-x"2-4x-3,3x"3+10x"2+2x-3)
9x+27

ettt

T

P Ged2(polyl, poly2) & VEANZE TR A AR AP, I Hagth u(x) Mv(x), 73

d(x) = u(x)f (x) + v(x)g (x).

>> Gcd2 (x™4+3X"3-x"2-4%-3,3x"3+10x"2+2x-3)

out>

X"44+3x7°3-1x"2-4x71-3 == (1]|3x71-1|9)*(3x"3+10x"2+2x"1-3) + (-5]|9x"2-25|9x"1-10]|3)
3X"3+10x72+2x"1-3 == (-27|5x"1+9)*(-5|9x"2-25|9x"1-10|3) + (9x"1+27)
-5]9x72-25|9x"1-10|3 == (-5|81x"1-10|81)*(9x"1+27)

f(x) = x"4+43x"3-1x"2-4x"1-3

g(x) = 3x"3+10x"2+2x"1-3

The remainder polynomials are:

r(1) -5|9x"2-25|9x"1-10]|3
r(2) = 9x~1+27
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21
22
23
24

2.6 —ILE I

99X~ 1427 ==

(27]5x71-9)*f(x) + (-9|5x72+18|5x"1)*g(x)
The greatest common divisor is:
9x+27

41

2.6.7 ZMAKF
v0.545 WAIGIN T diff () B3, A Tx—n 2 WAtk T, XRBONEZEN x.

5] 2.6.7 3K x* +3x% — x2 —9x + 7 5%k

>> diff(xM4+3x73-x"2-9x+7)
out> 4x73+9x"2-2x"1-9

B I ax JEIHII, AT LK.

5 2.6.8 ¥ f(x) = x4 +3x% — 22— 9x + 7 — x~1 +10x72, 3R f/(x).

>> diff(x™4+3X"3-x"2-9x+7-x"-1+10x"-2)
out> 4x"3+9x72-2x"1-9+x™-2-20x"-3

2.6.8 EER
W f(x) N2, BAFRE i

f(x) = cpy (x)py(x) - - pl (x).
Flx) F £ (x) BIER A B 20l BAT Bt 20 i =X

P )T (x) - pl T (x).

T
% = pr()pa(x) - p()
A B

WL fx) I f/ () A2EFRE, U ERGEH TXF f (o) VERRI 20 i — > LR
5 2.6.9 HIWT f(x) = x° —5x* + 7x% — 2x% + 4x — 8 = HAH HH .

B eI R 2 S
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>> :mode polyn

Switch into polynomial mode.

fEEFH diff () BREN f(x) KT

>> diff (x"5-5x"4+7x"3-2x"2+4x-8)
out> 5x74-20x"3+21x"2-4x"1+4

SRJE TS £ (o) A f7(x) BRI B (f(x), f/(x))).

>> GCd(X"5-5X"4+7xX"3-2x"2+4x-8,5x™4-20x"3421x"2-4x"1+4)
49| 4x"2-49x+49

i H monic_polyn() BIECK AN E —Z WX (g — 2 BB &R &R R &y 1 192 50
W)

>> monic_polyn(49|4x”~2-49x+49)
out> x"2-4x+4

BB AT LR TR HAE — 2 T

>> (49|4x7°2-49x+49)*(4]49)

out> x"2-4x"1+4

M x?—4x +4 = (x — 2)%,

>> (X™2-4x+4)==(x-2)"2

f(x)

HC £ (x) AT, BT

>> div(X"5-5x"4+7x"3-2x"2+4x-8,X"2-4x+4)

X"3-1x"2-1x"1-2

x5t 4 7x 20t +4x —8=(x—2)* - (x* —1x? - 1x! - 2).

269 EXNETT

v0.592KA NN T : changefin 4, AR A FH 1 £ 2 T (BRI &2 x).
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>> :mode polyn

Switch into polynomial mode.
>> (x-1)*(x+1)

out> x"2-1

b, x EIAR EAE T AR FRATE TS : change T 2K H 2608 t. #5722 :change x t 8% :change x->t
ok :change x=t. W5 1, WS IEMREE. L%k 7 :change x-->t, W B /RU1F.

>> :change x-->t

The command :change will change the main variable used in polynomial.
usage> :change x t
or> :change x->t

or> :change x=t

ILAE S N IER 0 i

>> :change x t
>> (t-1)x(t+1)
out> t"2-1
E 2.6.4 ARG B FFTERR

2.6.10 ZIMANIGE

Fi s B H {8 7% (Lagrange Approximation) e LAV [+ J\ thE 20 #2758 20585 K- hitk B H i 44 1 2 0
HE T

v0.612R A $2 4t T LagrangePolyn () pR%L, F T4 b i B H 48 {E % 1i=t.
i 2.6.10 X% f(x) = Vx, BH F(1) =1, f(4) =2, £(9) = 3. AN B B H i {E 2 .
X ERAE T = A S BARKR (1,1),(4,2),(9,3), AT HAE S Ef% & LagrangePolyn().

>> LagrangePolyn(1,1;4,2;9,3)

The points are:

3 (1,1) (4,2) (9,3)

© © N o u

10
11
12
13

= (t-(4))/(1-(4))*(t-(9))/(1-(9))
(t-4)%(t-9) |24
1]24t72-13|24t71+3|2

o
—
r
(<}
[} |

ell 1 = (t-(1))/(4-(1))*(t-(9))/(4-(9))
-((t-1)*(t-9)) |15
-1|15t72+2|3t~1-3]5

ell 2 = (t-(1))/(9-(1))*(t-(4))/(9-(4))
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(t-1)*(t-4) |40
1140t~2-1|8t~1+1]10

Lagrange polyn is:
(1)*(1]24t72-13|24t"1+3|2)+(2)*(-1]|15t"242|3t"1-3|5)+(3)*(1]|40t"2-1|8t~1+1|10)
= -1|60t"2+5|12t+3|5

FHARKEZIHERT t ZIR, KRR AZ PR ELIC x R T t. 44T :change t x Al
[l x A EAFIC.

2.7 LTI

vO.594[ A LB 1 % 70 2 BRI INEIs 5. 598 H] :mode polyn #EA 2 Wit 545 K.

271 EXZLEMATHNEE

H M symbol () PREUE CEHRIRA R, HIAE X x,y,z,what Q1.

>> symbol(x,y,z,what)

out> x is a variable for polynomial.
out> y is a variable for polynomial.
out> z is a variable for polynomial.

out> what is a variable for polynomial.

EERXEAEL list iyt A EAFE, FEAF XA T, 1HHH (poly_vars &4 H.

>> :list
info> All variables are listed below.

B REEE TEEE T
>> :poly_vars

what --> x_3
y --> x_1

M ETHER], :list B D, B EIEA € B &. 1 :poly_vars FIH T x,y,z,what FTXF N P
A X, X1, x_2,x_3. IXAEN T N EBACEE T E DL SR SR D RE AT 78 10 15 5 1. 3% L6 AR 4l A7 il 7 P9
125 8% poly_vars .
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2.7.2 MFRPTE XHIEE

iM% idelete Bi :del MFR O X2 o2 Wb AL & 7R 14270 x 8 :change fit & 5
) 28 T B

E 271 :list BRI EAH clear JERE.

o U A W N R

10
11
12
13
14
15
16
17

>> :delete y
>> :poly_vars

what --> x_3

z --> X2

>> :del what

>> :poly_vars

18 - - k- - ko koo

o U A W N

uoR W N e

© ® N o

2.7.3 ZILEIMARIINAE

P13 2] 2 Wi B (s mode polyn) 5 X2 02 T AR & (f H symbol () B £R) 2 [8] 3% A 56 J5 Ik
JPER. AR et N Z I AL, SR JEHIAN x~2-y 3+2y+6x"2.

>> :mode polyn

Switch into polynomial mode.
>> X"2-y"3+zy+6Xx"2

out> 7x"2-yxyxy+zy

ICIS y Rz A0 B, AT BLUAC A R AR & IR symbol () BREUE SUX ML &, AR5 F
HIANRIEA x*2-y*3+zy+6x"2.

>> symbol(y,z)
out> y is a variable for polynomial.

out> z is a variable for polynomial.
>> X"2-y 3+zy+6X"2

out> 7x"2-y"3+yz
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LA T, BN X72-y~3+2yx+6X"2+7y~3-xyz, VEE AT x,y, z J& OF XA R

>> X"2-y"3+zyx+6X"2+7y"3-xyz

out> 7x"2+6y"3

274 ZEZIMANEERBER

Sl d T pr bR S, AR A E X BB a,b, ¢, d,y.

>> :mode

Calculating mode: polyn & numerical

>> symbol(a,b,c,d,y)

out> a is a variable for polynomial.
out> b is a variable for polynomial.
out> c is a variable for polynomial.
out> d is a variable for polynomial.

Error> Failed to define polynomial variable y with symbol() function.

TR R A € AR R y R, KRRV T 22 . 22l A F I rRIE

> (y-x)*2

» (a+b) (c+d)

> (x+y)"5

» (a+b+c)”"2

> (y+x) (ax-by)

>> (y-x)*2

out> 2y-2x

>> (a+b) (c+d)

out> ac+ad+bc+bd

>> (x+y)"5

out> x"5+5x"4y+10x"3y"2+10X"2y"3+5xy"4+y"5

>> (a+b+c)”2

out> a”2+2ab+2ac+b”2+2bc+c"2

>> (y+x) (ax-by)

out> xay-by”2+x”~2a-xby
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2.7.5 BUG

e

v0.643 B8 T Z 2 MAis F P i) —LBUG. (I RGN AL E X T z,x_1,x 2 B=AA

>> symbol(z,x_1,x_2)
out> z is a variable for polynomial.
out> x_1 is a variable for polynomial.

out> x_2 is a variable for polynomial.

{EF] :poly_vars &

>> :poly_vars
x_1 --> x_2

X_2 --> x_3

XER, z,x_1,x_2 3 AIX BN EAR B x_1,x_2,x_3. HH I x_2+2x_3 I, iX B x_3 HsEn
RN AEZATHIRRA IR ] 3x_3 45 REE R, X B, KGR S E R B H W x_j XA R,
WIER poly_vars H%A E X, W E & AR & R )32 2 0L,

>> :mode polyn

Switch into polynomial mode.

BN X_2+3X_3+x_4.

>> X_2+2X_3+x_4
Add var x_3 to poly_vars.
Add var x_4 to poly_vars.

out> x_2+2x_3+x_4

XHEER, KRGHENBIN TSR E x 3 fl x_4. i/ &/ — 1 poly_vars N,

>> :poly_vars
x_1 --> x_.2
X2 --> x_3
X3 --> x_4
X4 --> x5

z -->x1

x, x_1, x_2, x_3, x_4, x_5,

B R R

H R N AN SRR xC Ja IR AR & AR AR &, RIS
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>> X_242X_3+y2*x_a

Add var x_ to poly_vars.

2.8 B

v0.553 A I complex X, 7 DAL & B0 sk iz 5.

>> :mode complex

Switch into complex mode.

>> (1+2i)+(3-41)

>> (1+21i)-(3-41)

out> -2+61i

>> (1+2i)*(3-41)

out> 11+2i

>> (1+2i)/(3-41)

out> -1|5+2|51

>> (1+21)+1/2

out> 3|2+21

51 2.8.1 1hf47 1 + 27 — 3i2 + 4i° — 5i* + 67°.

>> 1421-3i"2+41"3-51"4+6i"5

5 2.8.2 5 (1 +2i) » (3 — 4i) — (1 +2i)/(3 — 4i).

>> (1+21i)*(3-41)-(1+21)/(3-41)

out> 56|5+8|51

fl2.8.3 5 L + L Hfe.

1+i

>> 1/(1+1)+1/(1-1)
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2.9 R

2.9.1 BIEF AR

7E v0.600H, AL 7 XA 2R ECR IR BRI ThRE. NN T limit () R B E i H AR IR lim f(x),
SN 1imit (F(x),x,x_0) B 1im(f(x),x,x_0).

limit () EHA =28, B A SRR AEREIRIER f(x), B oANASHRTE x, FoASHE
x AT ) xo. TR xo SR TEFT I, M N inf BF Inf 8K infinity B¢ Infinity.

] 2.9.1 AR lim 15

x—

>> limit ((x*3-1)/(x-1),x,1)

result> 3

] 2.9.2 K lim 1.

>> lim((x"3+1)/(x*2-2x+3),x,Inf)

result> Inf

3t2-2t+3°

51 2.9.3 Kk lim 24

>> :change x t

>> lim((2t72+t)/(3t"2-2t+3),t,inf)
result> 2|3

2.10 5#

Mv0.650 JTUGHARIN diff () PR, AT DA s Bt AT 3R . R 2 S Hun ik A 5
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2.10.1 EHHHELAR

1.(Cy =0,C NHEH;

>> diff(C)

out> 0

2. (x4 = ax* 1 (a # 0);

>> diff(x™alpha)

input> x”alpha

diff> x~alpha*xalpha*x1/x
out> x~alphaxalphax1l/x

out>

3. (e¥) =e%;

>> diff(e™x)

input> e”x
diff> e”x

out> e™x

out>

>> diff(exp(x))

input> exp[x]

diff> exp[x]

out>

4. (a*Y =a*lna(a>0,a+#1)

>> diff(a™x)

input> a”x

diff> a~xxln[al
out> a”xxln(a)

out>

5. (In[x]) = &

XA SR EAT S

>> diff(ln(x))

input> ln[x]

diff> 1/x



N o u oA~ W N

N
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N o u oA~ W N

out> 1/x

out>

2.10 5%

51

6.(log, |x|]) ==—a>0,a#1;

xlna

>> diff(ln(x)/ln(a))
input> ln[x]/ln[al

diff> 1/xxln[al/(ln[a]*ln[a])

out> 1/xxln(a)/(ln(a)*ln(a))

out>

7. (sinx)’ = cos x;

>> diff(sin(x))

input> sin[x]

diff> cos[x]

out>

8. (arcsinx)’ =

>> diff(arcsin(x))

input> arcsin[x]
diff> 1/sqrt[{1-x"2}]

out> 1/sqrt((1-x72)]

out>

9. (cosx) = —sinx;

>> diff(cos(x))

input> cos[x]
diff> -sin[x]
out>

10. (arccos x)' = —

>> diff(arccos(x))

input> arccos[x]
diff> -1/sqrt[{1-x"2}]

out> -1/sqrt((1-x~2)]

out>
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11. (sec x)’ = sec x tan x;

>> diff(sec(x))

input> sec[x]
diff> sec[x]*tan[x]

out> sec(x)=*tan(x)

out>

12. (cscx)’ = —csc x cot x;

>> diff(csc(x))

input> csc[x]
diff> -csc[x]*xcot[x]

out> -csc(x)*cot(x)

out>

13. (tanx)’ = sec? x;

>> diff(tan(x))

input> tan[x]

diff> sec[x]"2
out> sec(x)"2

out>

_ 1.
14. (arctan x)’ = —;

>> diff(arctan(x))

input> arctan[x]

diff> 1/{1+x"2}
out> 1/(1+x72)

out>

15. (cot x) = —csc? x;

>> diff(cot(x))

input> cot[x]

diff> -csc[x]"2
out> -csc(x)"2

out>
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>> diff(arccot(x))

input> arccot[x]
diff> -1/{1+x"2}

out> -1/(1+x"2)

out>

2.10 5%

53

17. (sinh x)’ = cosh x;

>> diff(sinh(x))

input> sinh[x]

diff> cosh[x]

out>

18. (cosh x)’ = sinh x;

>> diff(cosh(x))

input> cosh[x]

diff> sinh[x]

out>

19. (tanh x)’ = 1 — (tanh x)?;

>> diff(tanh(x))
input> tanh[x]

diff> 1-tanh[x]"2
out> 1-tanh(x)”"2

out>

20. (cothx)’ = 1 — (coth x)?%;

>> diff(coth(x))

input> coth[x]

diff> 1-coth[x]"2
out> 1-coth(x)"2

out>

2.10.2 ZINAKRE

Sowya = B Jo A A IZRIE (R diff () EIISE) 2R 2 T, W2 2 i, N 2 i

IR S HIE T
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51 2.10.1 KERE x3 — 2x2 + 3x — 5 [R5 3L

>> diff(x"3-2x"2+3x-5)
out> 3x72-4x"1+3

2103 EGEREBKRE

PATR B H B R f () PAEBE AT 3.

1 2.10.2 KK HL sin(f(x)) KIS

>> diff(sin(f(x)))
input> sin[f[x]]

diff> cos[f[x]]*f’[x]x*l

out> cos(f(x))*f’(x)*1

out>

f5 2.10.3 K EAZL sin(2x) + cos(g(x?)) 1 FHL.

>> diff(sin(2x)+cos(g(x~2)))
input> sin[2xx]+cos[g[x"2]]

diff> cos[2*x]*2-sin[g[x"2]]1*g’ [X"2]*Xx"2*2*x1/X
out> cos(2*x)*2-sin(g(x"2))*g’ (x"2)*x"2*2x1/x

out>

5 2.10.4 KEH F(g(x2, x), x) KT x FH X EBE £ R g (0 FHIOFEAE.

>> diff(f(g(x*2,x),x))
input> f[g[x"2,x],x]

diff> f_1[g[x"2,x],x]*{g_1[x"2,x]*x"2*2*1/x+g_2[x"2,x]*1}+f_2[g[x"2,x],x]*1

out>

2.11 HEALIE

M v0.543 JT46, S0 1 ASCHF N Aot I Dh RE. PR EEHAT 22 2518 1), AT DASoRE X L8 18 ) 2 48 21 SOA

ST B test. sy, NAWTR:
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a=2

a+3x8

:mode=polyn
(-4X"34X72)+(3X-X"6) *2X
:mode=numerical
A=[1,2;

3,-2]

B=[12 3

4;3,2,0
1;0,2,0,9;1,3,5,

-1]
EulerVarphi(20221003)
hex2decimal(0xFF)

SRIGTE A & FF4ImIAT T4 sowya.exe test.sy, 4550454 H 50 test. out.

E 2111 BEERMA, polyn BT R I THE & M, B0 L 5 hAT L0015, A A B 19475150
By 0. BRI, A polyn R, 2K D (1K

USRS B F test.out, WALIT:

>> out>

out> 26

>> Switch into polynomial mode.

8 >>

out> -2x"7-4x"3+7x"2

>> Switch into numerical calculating mode.
e.g., 1/2+1/3 will return 0.83333333

>> input> [1,2;3,-2]

= O W
w N NN
U o © Ww

>> out> 255
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AP T T s AT U5 2T BL B SR R N S

calculator.exe -f test.sy -o output.txt

IXH - FRE R SCE, -o $RE i SOPE. fan N SO ER AR SCAR SO, R84 e, X

MEZ AR sy BN “H%” ERETHKERZ [sou yal.
5] 2.11.1 TH5 (arctan x)? A& 20

2 x € [-1,1] i}, arctan x A] &N

x> b =2 (=1)" i
arctanx—x—?+§——+ §2n+1 +
T7
2 x5 X ¥y
(arctan x) (x——+———+ )(x——+———+ )
3 5 7 3 5 7
—‘_x2 — aif =+ 5ii — 55? + gigi — fiii + -
Bl 3 5 7 9 11
¥4 o6 48 X100 412
- - -4
3 9 -5 -7 9
N x6 x8 N xlO le N
5 5.3 5-5 5.7
x8+x1° x12+
7 7-3 5
1 1 1 1 1 1 1
= 2% = Zx* + ( W= (=t =+ — + —
1-5 3-3 5-1 1-7 3-5 5-3 7-1
1 1 1
t(—+—=+-—+=—+—x"+

X X2 RN .
; @2n-1)@2m-(2n -1))

filln, 4 om = 4 8, x8 RECH

Z (2n - 1)(9 2n)’
FIF sum() ER%Y,

>> sum(1/((2*n-1)*(9-2%n)),n,1,4)
in> sum(1l/((2%n-1)*(9-2%n)),n,1,4)
44]105

B A A

BT AR LRAF B A coeffs_of _arctan2.sy,

:mode=fraction
sum(1/((2*n-1)*(7-2%n)),n,1,3)
sum(1/((2+n-1)*(9-2%n)),n,1,4)
sum(1/((2%n-1)*(11-2%n)),n,1,5)
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

sum(1/((2+n-1)*(13-2%n)),n,1,6)
sum(1/((2*n-1)*(15-2%n)),n,1,7)
sum(1/((2+n-1)*(17-2%n)),n,1,8)
sum(1/((2%n-1)*(19-2%n)),n,1,9)
sum(1/((2+n-1)*(21-2%n)),n,1,10)
sum(1/((2*n-1)*(23-2%n)),n,1,11)
sum(1/((2%n-1)*(25-2%n)),n,1,12)
sum(1/((2+n-1)*(27-2%n)),n,1,13)
sum(1/((2*n-1)*(29-2%n)),n,1,14)
sum(1/((2*n-1)*(31-2%n)),n,1,15)
sum(1/((2%n-1)*(33-2%n)),n,1,16)
sum(1/((2*n-1)*(35-2%n)),n,1,17)

2.11 #Heab
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SRJEAE AR 2 SN B IS AT T T 16 &

Sowya.exe -f coeffs_of_arctan2.sy -o coeffs_of_arctan2.txt

GEl

>> :mode fraction
Switch into fraction calculating mode.
e.g., 1/2+1/3 will return 5/6

>> in> sum(1/((2*n-1)*(7-2%n)),n,1,3)
23|45 (23 is a prime)

>> in> sum(1/((2#n-1)*(9-2%n)),n,1,4)
44]105

>> in> sum(1/((2#n-1)*(11-2%n)),n,1,5)
563|1575 (563 is a prime)

>> in> sum(1/((2#n-1)*(13-2%n)),n,1,6)
325410395

>> in> sum(1/((2#n-1)*(15-2%n)),n,1,7)
88069|315315 (88069 is a prime)

>> in> sum(1/((2#n-1)*(17-2%n)),n,1,8)
1138445045

>> in> sum(1/((2#n-1)*(19-2%n)),n,1,9)
1593269 | 6891885 (1593269 is a prime)

>> in> sum(1/((2#n-1)*(21-2%n)),n,1,10)
15518938|72747675

>> in> sum(1/((2#n-1)*(23-2%n)),n,1,11)
31730711| 160044885 (31730711 is NOT a prime)
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45
46
47
48
49
50
51
52
53
54
55
56
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58
59
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>> in> sum(1/((2*n-1)%(25-2%n)),n,1,12)

186088972|16003917915

>> in> sum(1/((2*n-1)%(27-2%n)),n,1,13)

3788707301|21751554825

>> in> sum(1/((2*n-1)%(29-2%n)),n,1,14)

5776016314 |35137127025

>> in> sum(1/((2*n-1)x(31-2%n)),n,1,15)

340028535787|2183521465125

>> in> sum(1/((2*n-1)=(33-2%n)),n,1,16)

667903294192|4512611027925

>> in> sum(1/((2*n-1)=(35-2%n)),n,1,17)

10823198495797|76714387474725

I,

2 23
tanx)? = x2—=x*+—
(arctanx)” = x 3%t X

Hex e [-1,1].

s 44 o 563 ,, 3254 o2

88069

14

11384

16

1593269

“105° T1575% 1039

315315

45045

6891885

18 ..

7
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cloxiZ 5

Sowya W& | Robert Nystrom H] C ifi 5§ 5 W iER:&s lox, FRATEILILAN 30 17— L5, PR ok 3
4 4 clox.

7¥ 3.0.1 X T Robert Nystrom FIfERE#S lox, 7] 2 I https:/ / craftinginterpreters.com /.

{FH 4 :mode clox BEAGmFER LS, 2 B clox IHRARAF > BEN q JFIRIZE BB H g B AR =X,
[B] 3] Sowya 1.

AN LS, Sowya 2 HEIMEAL T ext B TRIFTALL . sf MRS, B4

>> :mode clox

load ext/fibo.sf

load ext/printMultiOrders.sf
load ext/ql.sf

uoR W N e

>

— AR I B E SR B IAEX B B fibo. st 9, FTOT RO, AR R

fun fibo(n)
{

if(n<2) return n;

return fibo(n-1)+fibo(n-2);
}

U R W N R

AT AP BB NS VAL, 2 IRIE L AR W18, B UnHT BN SE B IELI [ 57 93T,

1 > print fibo(9);
2 34>

3.1 RARFERE

BT AR SO an R, BP JE i d, 3R 7SR B UK 28 (double).

fun f(n)
{
if(n<2d) return 1;
return f(n-1d)+f(n-2d);
}

println f(1d);
println f(2d);
println f(3d);

© ® N o U A W N e

e e e e
U A W N R

println
println
println
println
println
println

f(4d);
f(5d);
f(6d);
f(7d);
f(8d);
f(9d);
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println f(16d);

B SCAFORAT B S code\fibo. sy. AE Sowya FIFERFAF >> i :mode clox=code\fibo.sy Jf
[m] ZE At o i H 45 R

>> :mode clox=code\fibo.sy

load ext/fibo.sf

load ext/printMultiOrders.sf
load ext/ql.sf

>>

E311  » {fFHdouble R A BT T E HeSowya PN B KBGO R, A H B KSR
FH B =7 5 B R A
> JREAE R VAR, B ) 2 T AR 2 W AE, R0 BB, 5] ik LR i SE I8 3245031, AN
nSowya M B A% fibonaccd (n) KAFHR.

3.2 scripts

clox WA AELHEHAT — EiE Ay, IR AR scripts. Sowya HH— i &S5 JR AT LA

scripts.

Blan, 5 & S $TED Hello Sowya!. FRATATLAE A print 84803 println 54, W& KT RESRE A AH
6], println 2755 T EN#AT 5.

> print "Hello Sowya!";

Hello Sowya!>

> println "Hello Sowya!";
Hello Sowya!

>

BRI BN 5 VENEOR. TR — BRG] S f&EK. H8 15 Sowya BEAFRT%, 8
clox H ELFAm A BB (BIANIE FT W 515 5 H 80 A s 7 8.

> println 2;

2

> println 2+3; // try 2-3, 2x%3, 2/3
5
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print M println AJEL—ATEIZ I, 4 40:

> print 2+3, 2-3, 2%3, 2/3;
5-160.66666667>

(HAREIXFE It 45 R ARAE i 2 BN ANE, SN T

> print 2+3, "\t", 2-3, "\t", 2x3, "\t", 2/3, "\n";
5 -1 6 0.66666667

>

IXH At A \n 73 AR R AT ARAT AT

Gt

3.3 = EHH

OGBS var AT LAA B — e MR Bilin s B AZ & a JEIRME 2.

> var a=2;

ALY AR, oA E B R

> var a=3, b=4, c=axb, e;

XHEAEN TARR a, b I AR 3 H1 4. ¢ U] axb, fH7y 12. & e HRBME. FATH printin £l

> println "a=",a,"\n","b=",b,"\n","c=",c,"\n","e=",e,"\n";
a=3
b=4
c=12

e=nil

nil /& clox HTE LHIMH, Z6[F - C 15 5 T NULL.

3.4 B

N7
ra

clox ™ i R H0 0 N N B R (Native function) T H & X &L

3.4.1 AERH
avg()

clox A] PATE 2w 1% B U8 N N B B8 2 (Native function) , X EIRATIIAN T N B RE avg (), B LR H R
2S5
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5 3.41 15 12,3, 4,5,98 iX LT H14.

1 > println avg(12,3,4,5,98);
2 24.4

3 >

Mn# SR EE XEE avg () 5, NEREASEIER T

ith_char()

5 3.4.2 TN E K%L ith_char() fTEIF-F7H Hello Sowya! 3 i DMFARF. X B i &M 0 FTFAR ).

>> :mode clox
> var s="Hello Sowya!";

> print ith_char(s,8);

AW ON =

w>

Pavan

HE, BONFIFE H.

isprime()
v0.601H7E clox NN T isprime() BREL, A Sowya H IR & HIEREL isprime (). AU AR
ER T RIS IR 5 R R AL

15 3.4.3 TEcloxt = T 1 89208029 & 75 72 = 4K

>> :mode clox

> print isprime(89208029);

true>

AW ON e

length()

length () BRECH] Tk o] 4 o A . AN 3 HLAK 7 745 A8 0 20 F WL 51 5 3 k.

> println length("hello Sowya!");
2 12

[

3.42 BENEIK

5 3.4.4 FTEI 9 x 107 %] 9 x 1017 + 9 [°F 7.

B Se i cloxZm FEi =,

1 >> :mode clox

2 >
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SR TE LR, AGifn 4404 echo(), BRELLREE Y fun JF3k, R4, ARG 2 — W ETE S, 75
SRR, ZHESH 2 A HEE 5 70 B8, Foa i DL€ R 50k, st s B &2 %, al DICKE e 2L

AR 5 L —47 |

> fun echo(){var n=9x10"17; while(n<9%10717+10){println n*n; n=n+1;}}

B\ echo(); PATIZBREL.

> echo();

810000000000000000000000000000000000
810000000000000001800000000000000001
810000000000000003600000000000000004
810000000000000005400000000000000009
810000000000000007200000000000000016
810000000000000009000000000000000025
810000000000000010800000000000000036
810000000000000012600000000000000049
810000000000000014400000000000000064
810000000000000016200000000000000081

>

3.5 ZITiA

FEERFR, 2T EZATRMA, WEE—

.

51 3.5.1 FTER%F {2}, n = 9,10, 11, ..

> {

fun echo(){
var n=9;
while(n<20){

println 2%n;
n=n+1;

}
}

}

> echo();

512

1024

2048

4096

8192

16384

32768

65536

131072

262144

524288

>

=5 S5y

NFIF

., 19.

CL{ JF4s, RIFTHEANZATRIN, fJa REELL } 5 H)

X Sowya F#UT printSeries(27~n,n,9,19,\n) 152145 F & —H01).
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>> printSeries(2”~n,n,9,19,\n)
512
1024
2048
4096
8192
16384
32768
65536
131072
262144
524288

1352 X T m=2",n=1,2,...,9, it m 2] FHIKHE,

>> :mode clox

> {
fun printLength(n){
while(n<100){
var m;
m=2"n;
print length(m),", ";

n=n+1;

}
}
> printLength(1);
1,1,1,2,2,2,3,3,3,4,44,45,5,5,6,6,6,7,7,7,7,8,8,8,9,9,9, 10, 10, 10, 10, 11, 11, 11, 12,
12, 12, 13, 13, 13, 13, 14, 14, 14, 15, 15, 15, 16, 16, 16, 16, 17, 17, 17, 18, 18, 18, 19, 19, 19, 19, 20, 20,
20, 21, 21, 21, 22, 22, 22, 22, 23, 23, 23, 24, 24, 24, 25, 25, 25, 25, 26, 26, 26, 27, 27, 27, 28, 28, 28, 28,
29, 29, 29, 30, 30, 30, >

3.6 NI

v0.558 WA N T F ANAMERSCAE T RE, ELan’s — N RcRi SR B avg (), I TSRS E0IME. K T
M AL 4% 2 code\avg. sy .

fun avg(a,b){

return (a+b)/2;

HE N cloxgmFiA 28, I3 1] Load (path_to_file) NN#E: &4 b1H ok H i) ~C .

>> :mode clox

> load(code\avg.sy)

SRR RATavg(), 1R B T LIS AR i,

> println avg(1,2);
1.5
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> var x=31, y=27;
> println avg(x,y);
29

>

B I BT println avg(12,3,4,5,98); 23 R4S R,

> println avg(12,3,4,5,98);
Expected 2 arguments but got 5.

[line 1] in script

R 3k L 52 LA avg () BREUREE T 0B IR 5 avg (). %5 B OB 10 avg () B8, RH% q iR
clox B, R 5 FEdE AN RPTT.

3.6.1 BEISA

Hv0.579 A, Sowya.exe fEHEN clox 5, 2 AZNINE ext HX T . sf U 412 Sowya.exe
FITAE H A ext S, WIZE :mode clox 54z H I H .

BUCKH RS K . sf S0, BT ext U,
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4.1 ERHARZEHF

EN B KT, fibonacci(n) 8% Fibonacci(n) BREH T8 n

Pn:Pn—1+Fn—2,iZE%m%FQZO.

>> fibonacci(19)

in> fibonacci(19)
F(19) = 4181

el

AN BEWR L F,,. Foi LA 3

fibonacci () EE AT LIINEE NS4 true 8L t B yes BY .

%40 fibonacci(n, true) WBHH AT n + 1 NP

>> fibonacci(19,true)

in> fibonacci(19,true)
0,1,1,2,3,5,8,13,21,34,55,89,144,233,377,610,987,1597,2584,4181,

Bl: 15 F_s.

>> fibonacci(-5)

in> fibonacci(0-5)
F(-5) =5

4.2 HHIHNMH

4.2.1 IFRITENERFH

AT HE 2| MprintRecursiveSeries () BRE A DLIEARHT B — Lo 25 £

>> printRecursiveSeries(8x9,x,1,10,\n)
in> printRecursiveSeries(8x9,x,1,10,\n)
1

819

88199
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8881999

888819999
88888199999
8888881999999
888888819999999
88888888199999999
8888888881999999999

>> printRecursiveSeries(o-0,0,x,6,\n)
X

X-X

X-X-X+X

X=X=-X+X-X+X+X-X

X=X=X+X = X+X+X - X = X+X+X - X+X - X - X+X

X=X= X+X = X+X+X = X = X+X+X = X+X = X = X+X = X+X+X = X+X - X = X+X+X - X - X+X - X+X+X - X

DUAE T EATEIH4H x A -x, HAZ# H.

>> printRecursiveSeries(0-0,0,Xx,20)

Xy =Xy Xy =Xy Xy =X, Xy =Xy Xy =X Xy =X, Xy =X, Xy =X, Xy =X, X, =X,

>> printRecursiveSeries(3%7,7,8,5,\t)
24 24 24 24 24

>> printRecursiveSeries(3x7,7,8,5,\t,plain)

3%8 3x8 3%8 3x8 3%8

HE9OITE S, HilTHE SN i,

>> printRecursiveSeries(y*,y, ,10,\n,plain)

ok ok

Kok ok ok

ok ok ok ok

*okok KKk

kK ok ok ok ok ok

K K K 5k 5k %k k k

skokok ok ok ok kK

>> printRecursiveSeries(yL//>,y, ,10,\n,plain)

L//>

L//>L//>

L//>L//>L/ />

L//>L//>L7/>L/ />
L//>L//>L//>L//>L/ />
L//>L//>L//>L//>L//>L/ />
L//>L//>L//>L//>L//>L//>L/ 7>
L//>L//>L//>L//>L//>L//>L//>L/ />
L//>L//>L//>L//>L//>L//>L//>L/ />L/ />
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4.2 HH\ N H

>> printRecursiveSeries( /<x--/#x*\--x>\ ,x,1,3,\n)

in> printRecursiveSeries(/<x--/*x*\--x>\,x,1,3,\n)

1

/<l--/%1x\--1>\
/</<L--/%1k\--1>\--/x/<1--/*1*k\--1>\*\--/<1--/*1*\--1>\>\

69

4.2.2 NABHEANITEER
it SR 1, = [1 2edx,n=1,2,...,100.

0 x+45

G L, W RBHEAR T, = L — 51,0, (B I IAH3081.) SeRVIRTE I,

1 1 x=1
Iy = /0 oy 5dx =In(x +5) . =In1.2.
EAFE R, I BARSHAYERZ R P41 {1, )} BIHER .

T4, Sowya T B [T HEURE B N AN 1 (19— S a0, #57EL

Iy =1-5In1.2 = 0.0883922160302268689414

FEERVRS L CNBURUR8AL) T, tH R BB IUE TF 46 Hh I UE. ARG A ARSI & R BUR ZE R4 4 50

PR AR AR 2, DT R R

>> printRecursiveSeries(-5*I_k+1/(k+1),I_k,0.0883922160302268689414,20,\n, linenumber)

in> printRecursiveSeries(0-5+xI_k+1/(k+1),I_k,0.0883922160302268689414,20,\n, linenumber)
[1] 0.0883922160302268689414
[2] 0.0580389198488656552930
[3] 0.0431387307556717235350
[4] 0.0343063462216413823250
[5] 0.0284682688917930883750
[6] 0.0243253255410345581250
[7] 0.0212305122948272093750
[8] 0.0188474385258639531250
[9] 0.0168739173706802343750
[10] 0.0156304131465988281250
[11] 0.0127570242670058593750
[12] 0.0195482086649707031250
[13] -0.0208179633248535156250
[14] 0.1755183866242675781250
[15] -0.8109252631213378906250
[16] 4.1171263156066894531250
[17] -20.5268080480334472656250
[18] 102.6895958001672363281250
[19] -513.3953474208361816406250
[20] 2567.0267371041809082031250

A AT BZ P 5 RT10035T KA XS Fe R R, L AR B 2/NEUR R 10040, A4 56 v B HS0RS 2 29100,

>> setprecision(100)
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FTFHE In(1.2).

>> 1n(1.2)
in> 1n(1.2)
out> 0.1823215567939546262117180251545146331973893379144869839427264516567089274806459178493452037169711658

R IR AR &, tira

>> 3=0.1823215567939546262117180251545146331973893379144869839427264516567089274806459178493452037169711658

SRIGHE I = 1 —51p =1—5a.

>> 1-5%a
in> 1-5%0.1823215567939546262117180251545146331973893379144869839427264516567089274806459178493452037169711658

out> 0.0883922160302268689414098742274268340130533104275650802863677417164553625967704107532739814151441710

i J5i {1 ] printRecursiveSeries() R #iHH 1,,,

>> printRecursiveSeries(1/(n+1)-5*I_n,I_n
,0.0883922160302268689414098742274268340130533104275650802863677417164553625967704107532739814151441710,100,\n,

linenumber)

133 Iog, log, Too MIITAME LT,

[98] 0.0016863168255153789826568524045849557685938472498804893212759354212218358928981229573290008144307316
[99] 0.0016694259734332060968167480780853221671317738516076544037213329949009215456103953143650969379473521
[100] 0.0016528701328339695159162596095733891643411307419617279813933350254953922719480234281745153102632395

SRR 4.2 FEB L, = /01 x"e*'dx,n=0,1,2,....

4.3 In(x) BT E

https:/ /zhuanlan.zhihu.com/p /545984671
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2
3
4
5
6
7
8
9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

a
YRiz
1% :mode clox 3k N Zm LAk 2.

51 BEIRZRMITE

5.2 —4o3k
51 5.2 fHH i RTFE x® +x -4 =0.

B f(0) =27 +x—4, W f(1) = =2 <0, f(2) = 6> 0. T4 f £ (1,2) LEAHE AR /(x) =3x2+1 > 0.
IR 3 f 76 R bR HG SRS 0. 4 F 18 (1,2) LATi— TSR,

BN H AR PR AT B SCAR S, LB D : /Sowya/ code/bisect_8.1. txt.

B N load("D:/Sowya/code/bisect_8.1.txt") &k A HACHS, SR 54T print root_of_f(1,2)
RpmT.

/* Solve the equation x"3+x-4=0 by using binary searching method.

* f(x)=x"3+x-4, we have f(1l)=-2<0, f(2)=6>0. So f has at least one root * in the interval (1,2).
* f'(x)=3x"2+1 >0. So f is strictly increasing on R. Therefore f has the only one root in (1,2).
*/

setprecision(10);

fun root_of_f(a,b)
{
var fa, fb;//value of f(a) and f(b)
var sign_fa, sign_fb;//sign of f(a) and f(b)
fa=f(a);
fb=f(b);
sign_fa=sign(fa);

sign_fb=sign(fb);

if(sign_fa==0) return a;
if(sign_fb==0) return b;

if(sign_fa==sign_fb) return "error> function f has the same sign at the two end points.";

var mid, fmid, sign_fmid;

var eps=0.00000001;

var cnt=0;

while(1)

{
mid=(a+b)/2;
cnt=cnt+1;
fmid=f(mid);
//println "a=",a," b=",b," mid=",mid;
//println "fmid=",fmid, " ", eps;
//println "----------- "
sign_fmid=sign(fmid);
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39
40
a1
42
43
a4
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46
47
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50
51
52
53
54
55
56
57
58
59
60
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62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

© ® N o U A~ W N

72 | 5 FWfE

if(sign_fmid==0)
{
println "cnt=",cnt;

return mid;
fmid=abs(fmid);
if (fmid<eps)

{

println "cnt=",cnt;

return mid;

if(sign_fmid==sign_fa)

{
a=mid;
}
if(sign_fmid==sign_fb)
{
b=mid;
}
}
}
fun f(x)
{
return x"3+x-4;
}
fun abs(x)
{
if(x>=0) return x;
else return (-1)x*x;
}

fun sign(a)

if(a>0){
return 1;
}else if(a<0){
return -1;
}else{

return 0;

Py o2 A T pR B f A A B s AR )

>> :mode clox
> load(code/BinarySearch_8.1.txt)

> print f(1);

-2> print f(2);

6> print root_of_f(1,2);
cnt=28

1.3787967006>

RS R AR, R R NSRS R,
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Ealls

> print f(1.3787967006);
0.000000003153533973427702436216>

5.3 £

5.4 TTERR
5.4 SRAIR lim kI:IZ cos(%).

B DL ARKE RAE 2 XA prod_cos . txt,

/*
* \lim_{n\rightarrow\infty}\prod_{k=2}"{n}\cos(\frac{\pi}{2"~k})
*/
setprecision(100);
fun F(n){
var A=1;
var pi=3.1415926535897932384626433832795028841971693993751058209749445923078164062862089986280348253421170679;
var t=1;
for(var k=2; k<=n; k=k+1){
t=2"k;
A=Axcos (pi/t);
truncate(A,120d);
}

return A;

X Hftruncate(A,120d) ; & BT EAS B FIALR B /NEUS [ 12007 2.

Ja 3l Sowya, BEA :mode clox HEAZmFERIX (FRIRFFA>) .

>> :mode clox

W B AR AL T D:\Sowya\code H 3%, % A load (code/prod_cos. txt) BEUME A1)
S

> load(D:/Sowya/code/prod_cos.txt)

>

IR Aprint F(35);

> print F(35);
0.636619772367581343076422064318204988395478822089992899127263836462738796766952123152457342454433583419849611063678769635

iZfrprint F(100); %, 15
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print F(100);
.636619772367581343075535053490057448137838582961825794990670027908223194057195309957074147734838498346983031284617118463>

print F(200);
.636619772367581343075535053490057448137838582961825794990669376235587190536906140360455211065012344226266554036416756118>

print F(300);
.636619772367581343075535053490057448137838582961825794990669376235587190536906140360455211065012344226266554036416756118>




6.1 B4ifis;

Sowya £ 0.628 A AN 1 L AMERI SR WD HE. BATCA 5 Ui WAL 5 9.

B 6.1.1 {1 ] B A0 T35 SR AR T T 1 20 TR AR D2 A 170 AL

£ Sowya H U T Hii A\
>> max z=5x_1+3x_2,
-2x_1+x_2<=5,

X_1+x_2<=7,

x_1+2x_2<=10,

X_1>=0,x_2>=0;

max z = 5x; + 3x,,

—2x1+ x5, < 5,

X1+x,<7,
x1 + 2x, < 10,
x>0,
X, = 0;

5 FYbd]

=

FE

HARBRE, AR Z RIS SRR, SJa M0 5850 %0 258 210 T 428,

objModel> max

Zname> z

objectiveFunction> 5x_1+3x_2

constraints>
[1] -2x_1+x_2<=5

[2] x_

[3] x-
[4] x_
[5] x_

1+x_2<=7
1+2x_2<=10
1>=0

2>=0

[Analysis]

[basic_vars]: x_1 x_2

The obj polynomial is Linear: 5x_1+3x_2

[1] -2x_1+x_2

[2] x_1+x_2

[3] x_1+2x_2

R R Matrix--A----
z x_1

z 1 -5

_3 Solution




25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
a1
42
43
a4
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
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Step 1.1
Find the minimun value of A[O]: -5

In_var: x_1

Step 1.2
pivot_element = A(2,2) =1

-e---- Matrix--A----
z x-1 x_2 s_1 s_2 s_3 Solution
z 1 -5 -3 0 0 0 0
s_1 0 -2 +1 1 0 0 5
s_2 0 1 +1 0 1 0 7
s-3 0 1 +2 0 0 1 10
r-2/1 ==>
.- Matrix--A----
z x_1 x_2 s_1 s_2 s_3 Solution
z 1 -5 -3 0 0 0 0
s_1 0 -2 +1 1 0 0 5
X_ 0 1 1 0 1 0 7
s_3 0 1 +2 0 0 1 10

Perform elementary row transformations: r_i-A(i,2)* r_2

-e---- Matrix--A----
z x-1 x_2 s_1 s_2 s_3 Solution
z 1 0 2 0 5 0 35
s_1 0 0 113 1 2 0 19
x-1 0 1 1 0 1 0 7
s_3 0 0 +1 0 -1 1 3

z =35

In_var g 3EAF &, pivot_element fEHX 4 T.
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7.1 BEHIM

B YR — v R, H K K B BEE VR, —BIhT, ERKNTE, B AT Ace) N 1 5 11;
2,3,..., 10 FZRMACFHUE; 3, Q, K ABSEAE 10. B R EC YK AR, an Sk B8 F Ny bR 2o 5515 24,
YR HE.

filhn, anFimE 8, 3, 1, 9 PUsKRE, ABAFRATAT LLUXFEH TS 24.

(9/3)#8x1

DUCEAE I N B eq24() pAAL, W] DURRAA 1S BT ) BE R THI IR K

>> eq24(8,3,1,9)
in> eq24(8,3,1,9)

8x1x9/3==24
(8%9)/(3%1)==24

3/(9/8-1)==24

Total: 3

1E v0.574 WA H, ATY BT eq24() BREAIThAEE, L AEEHE 24, iERe AW EE. L2
eq24(a,b,c,d;h), B ML FH 75144 suo B suo24. El#ii Asuo(a,b,c,d;h) B suo24(a,b,c,d;h).

PR a,b,c,d 2L PUNEE HE T h A S5, 4 a,b, ¢, d ZHEH—K = HEA A3
., i suo(a,b,c,d), MZ&[FE T suo(a,b,c,d;24).

7.2 w3 o] #R

I D PR ) R A 20095 FA) s 11 AR B 4, PR DA i /- 4 [ i

)RR 7201 AR EEH N, BEEEZR T oM, &B-FKRNE KHEAF B BER—ANEEY, o B RAE
EHRNBAEER T O BANE B F M B KGR 5 P32 E RS b 347 T &, B AT HA
EES EATRSEGLIE?

PIAS IE B DR HR R X P IR BB O 3 4 R HEAT DHE, PS5 2 I3 8 14 %5 @ = 23,0 = 37,
W a A1 b “HHE” 13201234 2337, iIL N a.b.

P R B TE MO N, 3 AN AR EG L At e

> () 4 N R, WAL BRI ©2)8;
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» (2) ¥ N AERRHE T2k, 1IN N = PiPir** Pin- X H Pi; w2 E, H Pin S Pi, € - < Pis
» 3) % Ni=pipi.....pi,. HEIEQ)D.
>> gq_duanwu(201967)
201967==139%1453
1391453==7+7%73%389
7773389==13%701%853
13701853==11%1245623
111245623==4421%25163
442125163==442125163
out> 6
HAER T it Ja g 5 R AR N, SR 5 FRAE A RID L3 3 3 e 1 BE SO an
» (1) & N 2 3H W2 k; B35 2) 2,
> (2) B NAERRH T8, ILA N = pipi, - pi,- TR py, HRRE, Hp, <pi, << pis

» Q)& Ny =p;, +pi, + - +pi,. BIEIEQOD.

X/ M#H g_DuanwuPlus (N) R f#.

>> g_DuanwuPlus(201967)
201967==139x1453
139+1453==2%2%2%199
2+2+2+199==5%41
5+41==2%23

2+23==5%5

5+5==2x5

2+5==7

out> 7
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Sowya WHE | —2AH M REL. {FH listfunctions() B listfunctions (1) F A W E KA. )5
F (i ) H H R U 2RS4 nT DA help(FRELSA) F1)HA I pR 20 B4R .

>> help(listfunctions)
out> List all functions which have been registered in system.

If the bool==1, then display the prototype of the function.

Usage:

o U A W N e

listfunctions(bool)

SowyaApp.exe &Pt 1 B30,

H B Sowya 0.636 Pro It A2 fit 1 126 > pi %4

81 A

8.1.1 any2decimal

AR R p-idt BByt 5. IL2.2.10.

8.2 B

8.2.1 biggest_factor

biggest_factor(m) iR [EI/NT2E T IE8EL m (P KRBT

1 >> biggest_factor(2025)

5 >> biggest_factor(2017)
6 2017

8.2.2 binary2decimal

binary2decimal(n) i il E0% p ki 2K

SR n TR

1 in> binary2decimal(1001101001000101110010100)
2 out> 20220820




8.2.3 binary2graycode

binary2graycode () ¥ — i Hill A5 55 He Ak T D).

8.2.4 binom

binom(n, k) R EH () W Cf = misr-

8.3 C

8.3.1 ceil

ceil(x) BREUR BT 45T x BIH/NEEL Kt

8.3.2 continued_fraction

continued_fraction() A& UHHIEE) BR AL B0 s & 8 ¢ =
1
[1,1,1,..]=1+
1+ T
1+

%iﬁaozl,a,,=1+ﬁl_l,vn>1_m\lj

1 1 3 1
611:14‘—:2, ﬂ2:1+—:—, 613:1+—
2 ap

ap a,

¢ =lima, W a; =[1;1),a,=[1;1,1], a5 = [1;1,1,1]. FEHE ay, W

n—00

>> continued_fraction(1,1,1,1,1)
out> 8|5

Expression:
1+1/(1+1/(1+1/(1+1/(1))))

TeX Code:
1+\frac{1}{1+\frac{1}{1+\frac{1}{1+\frac{1}{1}}}}

5
3

YR

83 C

81
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8.3.3 CofactorMatrix

v.570RAIMA T CofactorMatrix(A,1i,j) BREL, BIRFIFERE A 78 (i, j) Z(BRTER a;) 47 ERE. B
TR TR, BVAERE A RI L2 i ATAIER j 515 0 4R ot 2 BT 4 s R R

1. PR

B W N e
— o W N
N R R W
W ON =

R ATE(2,3) Aon R AT AR

>> A=[1 2 3 4;

A=[12 3 4;

2341;

341 2;

412 3]

A=[12 3 4;

input> [1,2,3,4;2,3,4,1;3,4,1,2;4,1,2,3]

A W N B
= A W N
N oH AW
w N = A

>> CofactorMatrix(A,2,3)
cofactor matrix at (2,3) :

1 2 4
3 4 2
4 1 3

>>

8.3.4 Collatz

Collatz il (8% 3x + 1 55 A8) 2 4R XA 45 7 IO IE BB x, 7 /8 23 45, K e A 3 J= i 1; 7 & 1 4,
BRUL 2; FEL A IR IR G, L2 T 805 1. X BE LT R

I 3x+1, HxRAH,
X) =
750,

kS
27

Collatz(n) & HUa A& RHX A E 1 IR REST BT HIK A p& 2L 140,

>> Collatz(137)

in> Collatz(137)

137-->412-->206-->103- ->310- ->155- ->466 - ->233-->700- ->350- ->175- ->526- ->263- ->790- ->395
-->1186-->593-->1780- ->890- ->445-->1336- ->668- ->334-->167- ->502- ->251- ->754- ->377-->1132
-->566-->283-->850-->425-->1276-->638- ->319- ->958- ->479- ->1438-->719-->2158-->1079



© ® N o

10
11
12
13

AW N e

© ® N o U A W N e

=
@

o U A W N R

-->3238-->1619-->4858-->2429-->7288- ->3644- ->1822- ->911- ->2734-->1367-->4102-->2051
-->6154-->3077-->9232-->4616- ->2308- ->1154-->577-->1732-->866- ->433- ->1300- ->650- ->325
-->976-->488-->244-->122-->61-->184-->92-->46-->23-->70-->35-->106-->53-->160-->80-->40
-->20-->10-->5-->16-->8-->4-->2-->1

out> 90

83 C | 83

R IEN) 90 AR THR D BREL

8.3.5 continued_fraction

continued_fraction(num,expression,detail,tex) F¥/NEak 0B e hiE oy %, tn] L HE

.
B00: $5677/2635 NI, W AT LA

>> continued_fraction(677/263)
out> (2,1,1,2,1,6,1,4)
KR
24+1/(1+1/(1+1/2+1/Q+1/(6+1/(1+1/4)))))))
Ei
1
2+
1T+ —4
+

T BTRXACHS AT B continued_fraction () A K.

>> continued_fraction(2,1,1,2,1,6,1,4)
out> 677|263

Expression:
2+1/(1+1/(1+1/(2+1/(1+1/(6+1/(1+1/(4)))))))

TeX Code:
2+\frac{1}{1+\frac{1}{1+\frac{1}{2+\frac{1}{1+\frac{1}{6+\frac{1}{1+\frac{1}{4}}}}}}}

¥, T EE%0(3,5,1,1,2).

>> continued_fraction(3,5,1,1,2)
out> 89128

Expression:
3+1/(5+1/(1+1/(1+1/(2))))

TeX Code:
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3+\frac{1}{5+\frac{1}{1+\frac{1}{1+\frac{1}{2}}}}

B2 AETE S

>> continued_fraction(2,4,..., 11)
>> continued_fraction(1,2,4,...,10)
8.3.6 cos

AR5LPA I cos (x), AIVARIsin (x). X BxERIME IR, 25 fn N\ B2 B B Asr, PN B3 Bkd.

#14m: cos (1), cos(1.5pi), cos(3/2pi), cos(30d) .

>> cos(1)
out> 0.54030230

>> cos(1.5pi)

out> 0

>> cos(3/2pi)
out> 0

>> cos(30d)
out> sqrt(3)/2

8.3.7 cot

RUIREL cot (x), AEFsin(x). X ExERINE N, 2%

0 cot (1), cot(1.5pi), cot(1/6pi) B cot(30d).

>> cot(1)
0.64209261

>> cot(1l.5pi)

out> -0

>> cot(1/6pi)
out> +sqrt(3)/2/1/2

B LA, N b k.
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14

15 >> cot(30d)

16 +sqrt(3)/2/1/2

17 mmmmmmmmm oo

831 » =fERH(sin(),cos(),tan(),cot () ISHL, M RET 5 nd, W2RoR AL ().
FEH A RIE A AR EE doub e 2R 2.

» WERTFEERA T AR cot(x) = cos(x), Ja BB — AL Tl Fi /S B B4

sin(x)

8.3.8 cubicsum

cubicsum(max,n) EREH TELAETHE %+ v° + 2° = n FEBEE. X x,y,z € [-max, max].

B 8.3.1 KAENE x° + y° + 2° = 10 B, K x, y, z € [-10,10].

>> cubicsum(10,10)
173+(1)"3+(2)"3
173+(2)73+(1)"3
273+(1)"3+(1)"3
473+(-3)"3+(-3)"3

out>

N o U A W N =

84 D

8.4.1 decimal2any

decimal2any( , )

Dhfie: TR A AT B pat e A

S NS A SHR T ERIBNRIER, 5 A S R RSN p.

1

1 in> decimal2any(108010759187528,36)
2 out> 12abgh9jk8
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8.4.2 decimal2binary

decimal2binary()
Dyt B4Rt BUE B kR R
SR BRI

il

1 in> decimal2binary(20220820)
2 out> 1001101001000101110010160

8.4.3 decimal2fraction

decimal2fraction (num) ¥+ 33E i /INEL RS20 20, 43 R A =%

1 >> decimal2fraction(3.7)
2 out> 3+7/10==37/10

8.4.4 decimal2hex

decimal2hex (num) H12EH 2 (num) %4 pl 7S 2k T2 =K

TR R BN HERIALLLOXIT k.

1 in> decimal2hex(1010)
2 out> Ox3F2

8.4.5 decimal2octal

octal2decimal () 4 /\BEH s a2t R K
Tt 2t A e\t 3

VERE: IR (8] i )\ I HLOTT 2k

1

1 in> decimal2octal(1010)
2 out> 01762




8.4.6 decimalToFraction

decimalToFraction () -2l B4 oy 04, A B B e k.

in> decimalToFraction(3.7)
out> 37|10

8.4.7 deg

deg () & [m] 2 TR R EL.

ZH: — 2 WK, BTN x. 35 2 WA o2 HAl 5B, 4 t, 75 258K x HE0N t.

>> deg(X"3-2x"2+x+3)

out> 3

>> deg(t"3-2t"2+t+3)
out> t"3-2t"2+t+3 is NOT a polynomial.

>> :change x=t

The main var has been changed to t.

>> deg(t"3-2t72+t+3)

out> 3

8.4.8 deg2rad
deg2rad () #E A NINE.

151 8.4.1 ¥ 30° 4 YN,

>> deg2rad(30)
out> 1/6pi

8.4.9 det

det (A) THEAERE A #4751
KRR TE R 2.5,
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51 8.4.2 iHHEATHIA

= g =
® N o

>> A=[1 6 5;

A=[16 5;

7209;

4 8 3]

A=[16 5;

input> [1,6,5;7,2,9;4,8,3]

>> det(A)
out> 264

W O O

8.4.10 diff

diff () BRECT T — e 2 BT SRR S OSEIL 1 X 2 IR T, Mv0.650F 46 SR I

)55 BR B AT SR 3, EL AT DA 2 JC R BOR fin 5.

51 8.4.3 3K 3x2 — 6x + 9 1 5%k

>> diff(3x"2-6x+9)
out> 6x71-6

>> diff(3t"2-6t+9)

out>

>> :change x t

The main var has been changed to t.

>> diff(3t"2-6t+9)
out> 6t~1-6

5 8.4.4 HH C MIFHCH 0.

>> diff(C)
out> 0
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51 8.4.5 (x*) = ax*!, (a # 0).

>> diff(x"alpha)

input> x”alpha
diff> x~alpha*xalpha*x1/x

out> x~alphaxalphax1l/x

out>

15 8.4.6 (e¥) = e*.

>> diff(exp(x))

input> exp[x]

diff> exp[x]

out>

8 >> diff(e™x)

10
11
12
13
14
15

o U A W N

o v oA~ W N

input> e”x
diff> e™x

out> e”x

out>

51 8.4.7 (a*Y =a*Ina(a >0,a # 1).

>> diff(a™x)

input> a”™x
diff> a~xxln[al

out> a™xxln(a)

out>

f518.4.8 (In|x|)" = 1.

X ASHRFAHER S A, BRI abs () &2

>> diff(ln(x))

input> Un[x]

diff> 1/x
out> 1/x

out>
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>> diff(ln(-x))
input> Un[{0-x}]

diff> -1/{0-x}
out> -1/(0-x)

out>

151 8.4.9 (sinx)’ = cos x.

>> diff(sin(x))

input> sin[x]

diff> cos[x]

out>

{51 8.4.10 (arcsinx) = ———

>> diff(arcsin(x))

input> arcsin[x]
diff> 1/sqrt[{1-x"2}]

out> 1/sqrt((1-x72)]

out>

1-22

151 8.4.11 (cos x)’ = —sin x.

>> diff(cos(x))

input> cos[x]

diff> -sin[x]

out>

{51 8.4.12 (arccosx) = —

>> diff(arccos(x))

input> arccos[x]

diff> -1/sqrt[{1-x"2}]
out> -1/sqrt((1-x72)]

out>

1

Vi—22
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151 8.4.13 (sec x)’ = secx tan x.

>> diff(sec(x))

input> sec[x]
diff> sec[x]*tan[x]
out> sec(x)x*tan(x)

out>

151 8.4.14 (cscx)’ = —csc x cot x.

>> diff(csc(x))

input> csc[x]
diff> -csc[x]xcot[x]
out> -csc(x)*cot(x)

out>

15 8.4.15 (tan x)’ = sec? x.

>> diff(tan(x))

input> tan[x]
diff> sec[x]"2
out> sec(x)"2

out>

1
1+ x2°

{51 8.4.16 (arctanx)’ =

>> diff(arctan(x))

input> arctan[x]
diff> 1/{1+x"2}

out> 1/(1+x"2)

out>

151 8.4.17 (cotx)’ = —csc? x.

>> diff(cot(x))

input> cot[x]
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diff> -csc[x]"2
out> -csc(x)"2

out>

151 8.4.18 (arccotx)’ = ——

1+x2°

>> diff(arccot(x))

input> arccot[x]
diff> -1/{1+x"2}

out> -1/(1+x"2)

out>

15 8.4.19 (sinh x)’ = cosh x.

>> diff(sinh(x))

input> sinh[x]

diff> cosh[x]

out>

151 8.4.20 (cosh x)’ = sinh x.

>> diff(cosh(x))

input> cosh[x]

diff> sinh[x]

out>

{5 8.4.21 (tanh x)’ =1 — (tanh x)2.

>> diff(tanh(x))

input> tanh[x]
diff> 1-tanh[x]"2

out> 1-tanh(x)”"2

out>

{51 8.4.22 (cothx)’ =1 — (coth x)2.

>> diff(coth(x))

input> coth[x]
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diff> 1-coth[x]"2
out> 1-coth(x)"2

out>

diff () AT X E G RECRF. DUT IR E (L f(x), g(x) F)FRANTSME R EATZE T S 1,
2 2 TL R AU e AT B E A7 A
151 8.4.23 K pR%L sin(f (x)) B FHL.

>> diff(sin(f(x)))
input> sin[f[x]]

diff> cos[f[x]1xf’'[x]x1l
out> cos(f(x))*f’(x)*1

out>

151 8.4.24 >R pF%L sin(2x) + cos(g(x?)) I FHL

>> diff(sin(2x)+cos(g(x~2)))

input> sin[2xx]+cos[g[x"2]]
diff> cos[2xx]*2-sin[g[x"2]]*g’ [X"2]*x"2%¥2x1/x

out> cos(2*x)*2-sin(g(x"2))*g’ (X"2)*x"2*2x1/x

out>

5 8.4.25 REEL f(g(x?, x), x) KT x 11FHL.

>> diff(f(g(x"2,x),x))
input> flg[x~2,x],x]

diff> f_1[g[x"2,x],x]*{g_1[x"2,x]*x"2%2%1/x+g_2[x"2,x]*1}+f_2[g[x"2,x],x]*1

out> f_1(g(x"2,X),X)*(g-1(X"2,X)*x"2x2%1/x+9_2(x"2,x)*1)+f_2(g(x"2,x),x)*1

out>

XHF1, f2 98 AR — 0 AN 0 B 3 AL

Sowya HERIAEAZTCHY x. RISLAIR o Foh A7 HABAR TG, AR diff () sRBOR S, 20 48T
x KA .

51 8.4.26 >R f(t)- x KT x 1FHL

>> diff(f(t)*x)
input> f[t]l*x
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diff> flt]+f’ [t]x0xx

out>

WK EA O t, BT diff () REL NN t SRS,

>> :change x=t

The main var has been changed to t.

>> diff(f(t)*x)
input> f[t]l*x

diff> f'[t]*1*xx

out> ' (t)*1xx

out>

15 8.4.27 KEREL sin(2x) + cos(f (t?)) KTt HIFHL.

>> diff(sin(2x)+cos(f(t"2)))

input> sin[2xx]+cos[f[t"2]]
diff> -sin[f[t"2]]*f' [t"2]*t"2%2%x1/t

out> -sin(f(t"2) )’ (t72)*t"2+2x1/t

out>

T IRATIE N AR TR A x, HRk E T R R 5

>> :change t x

The main var has been changed to x.

>> diff(sin(2x)+cos(f(t™2)))
input> sin[2xx]+cos[f[t"2]]

diff> cos[2*xx]*2-sin[f[t"2]]1+f'[t"2]%0
out> cos(2xx)*2-sin(f(t"2))*f’' (t"2)*0

out>

15 8.4.28 K e* - x [FFHL.

>> diff(exp(x)*x)

input> exp[x]*x

diff> exp[x]+exp[x]*x

out>
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51 8.4.29 1% f(x) = u(x)*™, Hrf u(x) > 0 H u(x) # 1. iXFE R EFRN TR R B u(x), v(x)

WIS, £(x) IS HH

d Inu 4
a[u(x)v(X)] — [ev(X) (X)]

= g?()Inulx) [v’(x)lnu(x) +o(x) - u’(x)]
u

(x)
u'(x)

u(x)

u(x)°® [v’(x) Inu(x) + v(x) -
>> diff(u(x)”v(x))

input> u[x]"v[x]

diff> u[x]*vIx]x{v’' [x]*1xln[u[x]]+v[x]*u’[x]*1/u[x]}

out> u(x)™v(x)* (v’ (x)*1xln(u(x))+v(x)*u’(x)*1/u(x))

out>

151 8.4.30 >R (sin x)°°** + (cos x)™* K] F%L.

>> diff(sin(x)”~cos(x)+cos(x)”sin(x))

input> sin[x]”cos[x]+cos[x]"sin[x]

diff> sin[x]”cos[x]*{-sin[x]*ln[sin[x]]+cos[x]*cos[x]/sin[x]}+cos[x]”sin[x]*{cos[x]*ln[cos[x]]-sin[x]*sin[x]/cos[x]}

out> sin(x)”cos(x)x*(-sin(x)*ln(sin(x))+cos(x)*cos(x)/sin(x))+cos(x)”sin(x)x*(cos(x)*ln(cos(x))-sin(x)*sin(x)/cos(x))

out>

5 8.4.31 3K x* [ F%L.

>> diff(x™x)

input> x™x
diff> x™xx{ln[x]+x*1/x}

out> x™xx*(1n(x)+x*1/x)

out>

151 8.4.32 3R x¥" HI'SHL

>> diff(xX"x"x)

input> x™(x"x)
diff> x™(xX™%) *{x*x*{In[x]+x*1/x}*In[x]+x"x*1/x}

out> XM (X™X)* (X™xx (Ln(X)+xx1/x)*1n(X)+X x*1/X)

out>
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8.4.11 disp

disp(var) T B/r4 % var K4E. 2012 H00 B R [

15 8.4.33 & XA E a 72, ] disp() EREE R ENME. BRI A 118.4.9% .5 X, [ disp()

B B s HAHL

>> disp(a)
out> 2

>> disp(A)
out> [1,6,5;7,2,9;4,8,3]

8.4.12 div

div(polynl,polyn2) i&[HZ Tz polynl B LA polyn2 753 I KR AR K

>> div(x"3+1,Xx"2+x+1)

quotient> q(x) = x-1

remainder> r(x) = 2

(X*1-1)+(2)/ (x"2+x"1+1)

8.4.13 DetExpansion

v0.570/NA T i $iDetExpansion (A, ri), X B2 = A8 ri RRILH i 1T RIT, ] Pl cj, RRILEH

j HIETT.

. %+ EE

=~ W N -

el S CS I \S]

N = = W

W N~
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42
43
44
45
46
47
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AT LU det (A) SRIEAT I, thm] DLFZIE— A7 (52K — ) e T, K5 DU 47 51 205 Bt 4> =B A7 51 20

MIZEPERL. MK |A] 4555 — 1T JT,

>> A=[1 2 3 4;

A=[1 2 3 4;

2341;

341 2;

4123]

A=[1 2 3 4;

input> [1,2,3,4;2,3,4,1;3,4,1,2;4,1,2,3]

A W N B
= A W N
N oH AW
w N = A

>> DetExpansion(A,rl)

expansion>

T (-1)~(1+1) % |AL1| + 2%(-1)~(1+2)x|Al 2|

where

Al_1

3 4 1
4 1 2
1 2 3
Al_2

2 4 1
3 1 2
4 2 3
Al_3

2 3 1
3 4 2
4 1 3
Al_4

2 3 4
3 4 1
4 1 2
>>

+ 3%(-1)~(1+3)*|AL3| + 4%(-1)~(1+4)*|Al 4|
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8.5 E

8.51 E

E(n,i,5(k)) FIEMER n B8 (3 f R, RIS EARE B h# FHI E(, j(k)). E(n,i(k)) KZER n
B #I555ERE E(i(k)).

>> E(4,2,3(5))

Elementary matrix>

1 0 0 0
] 1 5 0
0 0 1 0
0 0 0 1

>> E(5,3(2))

Elementary matrix>

1 0 0 0 0
0 1 0 0 0
0 0 2 0 0
0 0 0 1 0
0 0 ] 0 1
>> :list

info> All variables are listed below.

matrix : E4_2_3x0=[1,0,0,0;0,1,5,0;0,0,1,0;0,0,0,1] mem addr: 0000022E379FF260
matrix : E5_3x1=[1,0,0,0,0;0,1,0,0,0;0,0,2,0,0;0,0,0,1,0;0,0,0,0,1] mem addr: 0000022E379FEC60
B ERE BT T

8.5.2 Eisenstein
Eisenstein(polyn) FJH % #k ¥ H X (Eisenstein) ¥ 172 # %2 £ Tz polyn & G 7EH H AR EA ]
4.

EIE 8.5.1([2], P33) X f(x) = apx" + a,qx" 4+ +ag R—ANERHUSZ AN mRA—ANEHKp,
1€ #F

> p fan;
» plag, k=0,1,2,...,n-1;

> p? Jao.
ARA f(x) A FEEOR ERRT 4989,

Bl 8.5.1 X FAEEK n € Z+, ZUIK x" + 2 FEA HHIK_FRATTLIN.

(M. [2], [3])
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>> Eisenstein(x”~2+2)
out> True, it is an irreducible polynomial on Q.

(The prime number that satisfies the Eisenstein conditions is 2.)

E 8.5.1 WIRIRIA] false, H g 81122 WA A2 SRR 18 KA 3l 2% 1, A BE H L HE T AR A 2L
B Enr.

8.5.3 EulerBrackets

1T T A OC R 8 SR BRI, RO IR 35 5
[kll k?.f ey km+1] = [kll kZ/ R km]km+1 + [k1/ k2/ sy km,]]

XH k; (i=1,2,3,...) &

EulerBrackets() " MEZATE A RANSE. MK S HIL N — A5 Z 50000, v LAFEALE . 51 a0
EulerBrackets(3,4,5,6,7,8,9,10) 2T EulerBrackets(3,4,...,10) .

>> EulerBrackets(3,4,..., 10)
in> EulerBrackets(3,4,..., 10)
2263381

>> EulerBrackets(3,4,5,6,7,8,9,10)
in> EulerBrackets(3,4,5,6,7,8,9,10)
2263381

8.5.4 EulerVarphi

Kk i bR L (Euler’s totient function) @ (m) TFHEIZ L m /N HE m B R IERE RN 0] lg O~
5 m HRMEBOIA m 5 BERA L, 8038 % U m BE— SRR EAT S m BRI (ER
[4].)

XEBATE LT HE Eulervarphi(). #7115 ¢(20221003), A 758N EulerVarphi(20221003).

>> EulerVarphi(20221003)
in> EulerVarphi(20221003)
out> 18354600
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8.5.5 eq24

KAy CHEAIT R (FER7.D) . R eq24(a,b, ¢, d) AU IERS a,b, ¢, d
DIl a5 a0 CRAEDROGIAT kbR 5, HENEURRES 500 |, R RERET 24 Wi iz
B

>> eq24(2,4,6,8)

2%6+4+8==24
4%(6-2)+8==24
2x6x8/4==24
6+8/(4-2)==24
4%8-2-6==24
(2+46) x4-8==24
(6+8) *x2-4==24
(8/4+2) x6==24
8-4%(2-6)==24

8.5.6 exp

exp(x) H TSGR0 2L o MME. Fe80R %L o™ TR A

+00 n

e":Z%, VxeR.

n=0
%A A5 exp(x) FAREBIFHITE. F5AIH, 24 x = 1, BAH — A BEHREIEE

>N 2n+2

K exp(x) KA T 55— D ERKTHE AKX

+00
. [3k(3k — 1) + 3kx + x?] 5,
e =1+ kZ:; Gh)! X .

ERXTF x% + 3kx + 3k(3k — 1),
A = (3k)* —4-3k(3k — 1) = 12k — 27k* = 3k(4 — 9k) < 0

ST k > 1 AL, # 22 + 3kx + 3k(3k — 1) > 0 XF T x BOL.

R x = n SR IEEEAL, PR ARESR RETHE e, (HIE LA i i 28t B Z8AE x AR IE
RS, T2 AR KR .
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K PR RO e = exp(x), WK H A #08 R T E
et =2".¢"1,
XHE x =nln2+ x;. BUESH n, 115

—=In2<x; < =In2.

In2 =~ 0.69314718055994530941723212145818

% ~ 1.4426950408889634073599246810019
n

L M=+l m=2—1 0 e

8.5.7 expmod

expmod (base, power,N) { Fl R IE M T B LT base”~power mod N [{{H. X kL4515 base~power
THAME N B L.

51 8.5.2 1154 3123456789 mod 10%.

K, TAIARERA

1 37123456789m0od100000000000000000000

PRI HURE SE 115 3123496789 ik 2 — M ARH KA. A 1E M expmod () BRBGHEAT TH5E, BRI

1 expmod(3,123456789,100000000000000000000)

345

1 >> expmod(3,123456789,100000000000000000000)

2 calculate: 37123456789 (mod 100000000000000000000)
3 out> 43806986775225122483
4

8.6 F

8.6.1 factorial

factorial(n) Mk EL, iR [H n! [FH. factorial(20) ZE[E T-HiA 20!,
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>> factorial(20)
2432902008176640000

>> 20!

out> 2432902008176640000

8.6.2 Factorial

Factorial(n) W 2M %L, iF5 n IR, B n!. 5 factorial(n) ARIME, Tl n T RRMES
R, R T A UE R, 2 4]
51 8.6.1 3K 20! HIFRvHE> i =X

in> Factorial(20)
out> expr = 2718%378x5%4x772x1171x1371x1771x19"1

2432902008176640000

8.6.3 factorise

factorise(n) ¥ 1E2E n VER T4

>> factorise(123456789)
out> 3x3x3607%3803

8.6.4 Factorise

PRE Factorise (n) xS IEHEH n 2EAT 53~ 20 R, DR th e dioe

>> Factorise(719712)

in> Factorise(719712)

719712 == 2%2%2%2+2+3+3x3x7x7*x17
27°5%37°3%772%1771

out> 719712 == 275%3"3x7"2x17

I factorise() PREA Lt B (L.

>> factorise(719712)

in> factorise(719712)
2x2%2%2%2x3%3%3x7x7*17

out> 2#2%2%2x2+3%3%3x7+7*17
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8.6.5 Factorise_analysis

W on s IR, R R # Factorise_analysis (n) 7 LUK n 43 ff N

a, Bt

n:z)’.p?]pz ...p?s.q‘flqu...qt

M, KB p;, q; REFAERE B4 07004% 18 3, Bl p; =1 (mod 4), g; = 3 (mod 4). i =
L,2,...,8j7=12... ta;,B; L&y #RIEFAEEH.

Factorise_analysis(n) W iH8—LL45 e (1 pR &L, B0 T e X =A%k 6(n), e(n), E(n).

7

o(m = | Tt +1)

[ﬁ(—nﬁ+1
=2

(-1 +1
2

4

e(n) = [

S + 1] [ (1) +1
I—I ( )2 + [I—I ( )2 +

i=1 11j=1

En) = (-1) -

2

(_HHLMWD_1]’f(—Dﬁ+1

R, Bn=10, 0 y=a0,=,=0,i=1,2,...,5,j=1,2,...,t. K,

o) =1, e1)=1, &1)=-1
HIX =A™ BR AT 3R X 7 A0 1) ) e i 2 5K
EIE8.6.1 %5 A n(n) A RAREHAE x? +y? =n BEH&MEes%ka, 0
ro(n) = Card{(x,y) € Z* : x* +y* =n}
= 46(n).
I 8.6.2 X Mry(n) AT RTRIAZ 2 +y* =n EXEKMKE, N

ri(n) = Card{(x,y) € Z> : x> +y*=n}
=06(n) — e(n).
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EHE8.63 X MAri(n) AT AREFR 2+ 2 =n LA EXKMEKE, N

ri(n)=Card{(x,y) € Z> : X*+y*=n Hx<y}
_0(n) +&(n)
==

¥

>> Factorise_analysis(20230320)
in> Factorise_analysis(20230320)
out> 20230320 == 274 * 5%97 x 3x11x79

delta(20230320) = 0

epsilon(20230320) = 0
x1(20230320) = 0

Z WL IM) 813106

8.6.6 Farey
PREL farey(n) B¢ Farey(n) ¥4 Farey /¥°%1. Farey J¥ 52 f6 56 &
%nz{%|03asbsm (a,b) =1}

1% IINBR B R HES T R — A 70 U7 51, 180 Fs

0 1 1 1 2 1 3 2 3 4 1
1" 5 4 3 5 27 5 3 4 5 1
>> Farey(5)
in> Farey(5)
out> (0/1,1/5,1/4,1/3,2/5,1/2,3/5,2/3,3/4,4/5,1/1)
Total = 11

8.6.7 Fibonacci

A S HIEHEA T F, = Fooq + Fuop PLRWIIEZAE Fy = F; = 1 1520, fibonacci(n) 5§
Fibonacci (n) iR [o] 2 A BEH 1) 26 n T,

>> fibonacci(102)

in> fibonacci(102)

F(102) = 927372692193078999176
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AR SR BT BN 2L RS F IR 20 T, W — 24 t 50 true By 5K yes.

>> fibonacci(20,1t)

in> fibonacci(20,t)
0,1,1,2,3,5,8,13,21,34,55,89,144,233,377,610,987,1597,2584,4181, 6765,

WREE ZASHIMA R formula, W7 2B S (3 150 24 2K

>> fibonacci(20,formula)

Fibnacci series, Fibonacci(n) or denote by F(n), is defined by F(n)=F(n-1)+F(n-2). F(0)=0, F(1)=1. Here n is a
nonnegative integer.
We define F(-n)=(-1)"{n-1}F(n).
The first few number of Fibonacci series are:
9,1,1,2,3,5,8,13,21,34,55, ...
They can be generated by function

Fibonacci(10,yes)

The formula of F_n=F(n) is:
F_n = \frac{1}{\sqrt{5}} (\frac{1+\sqrt{5}}{2})"n-\frac{1}{\sqrt{5}} (\frac{1-\sqrt{5}}{2})"n

And we infer that
F_n = \frac{1}{2”{n-1}}\cdot (C_n"1+C_n"3\cdot 5+C_n"5\cdot 572+\cdots+C_n"m\cdot 5°{\frac{m-1}{2}})

8.6.8 firstfactor
firstfactor(n) FIZhEERZIRIFIIE#EEL n fH/NIE .

>> firstfactor(20230217)
in> firstfactor(20230217)

8.6.9 fix_variables

PREL fix_variables(s) T EAE. HSHON 180 0. ¥SH0N 1 W8 UE A4 &, R ok g
{E K H o2, M H0h 0 B, W8t T A 25 &

beansE AR a 9 3, BRATT LA B a fO1E.
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WHRAIAAE a BME KSR, M#EH fix_variables(1).

>> fix_variables(1)
in> fix_variables(1)

Now variables are fixed

>> a=4

The variable a has been defined. Try again.

i1 fix_variables(0) Keffr A A ARG, RITSE BB AT AL SORAS. ARARKEIG b s £ D) g, EL
IR e BRI R e AL

8.6.10 floor
floor(x) iRI[E] x MIHEEHGER 47, BIANER I x A KA. IXAMEE 2 Fad s e AE [x] 38 | x].

>> floor(3.14)

8.6.11 free_plugin

KL free_plugin(pn) MIFEHIEENERA N pn IAELE. ZIRIXA 408 pn (312 AT C 24 A 3Nk
B A Load_plugin() pRECHEAT INEIL.

KFAEPF A LU TR, T IL9.
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8.7.1 gcd

gcd(n1,n2,...,nk) FIFIHHENAEPA LIRS AR T, X - k> 2.

>> gcd(9,129)
in> gcd(9,129)

>> gcd(9,12,18)
in> gcd(9,12,18)

8.7.2 gcd2

gcd2(a,b) ff FIHRFAHBRIETH P IE B E a, b KRR AR T, RN RSB AR A — 2D AT
fa .

5 8.7.1 3K 27,6,9 iX =AU B KA TRIEL, 4T ENHR #6AH Bk i) B AR 2.

>> gcd2(27,6,9)
27==4x6+3
6==2%3+0
(27,6,0)

gcd = 3

3==0%9+3
9==3x3+0
(3,9,0)
gcd = 3

HIE AT, 1X Hged2(27,6,9) 5256115 27 Al 6 AU R A K&, K PTS45 2R 3 B 558 =4 9 1EHREE
FAERVE SR R PRI

8.7.3 Gcd

Ged(pl,p2, ..., pn) HEMADBMALLEZ TN RA AR, KB n > 2.3 pl, p2, ..., pn ¥
—7EZ . FEH2.6.6.
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P87.2 HH x> -1,%° -1, x* - 1 FIRK AR

>> Ged(x"2-1,x73-1,x74-1)
x-1

8.7.4 Ged2

Ged2(polynl, polyn2) 1 FIFRFEAERIETHSE M A — o 2 A M R KA W, I o R — 2D 545 21
o p A AR S . R R A TR 3 d(x) Ros

d(x) = u(x) - f(x) +v(x) - g(x).

VEL2.6.6.

8.7.5 getValueFromMemAddr

2 BRI HOR AR A8 B bk (] AR B (. A HT : Listam & w40 AT 0T A € XA &, JEITA AR R
Hik.

>> :list
info> All variables are listed below.
int : a =2 mem addr: ©01579ADO

B SR BT

>> getValueFromMemAddr(01579ADO)
in> getValueFromMemAddr(01579AD0)
2

8.7.6 getprecision

getprecision() PR FIRICH AT A THERE L. i 40:

>> getprecision()
in> getprecision()

Now the precision is: 8

8.7.7 goldbach

goldbach (n) X IE¥E % n B UEH L 58 Ak (Goldbach) /& 8. BN T K T2:T 6 MEE#ES v LLR R
PN FZEIAT. goldbach (n) XK1 BT AT RE R IR IE.
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>> goldbach(90)
90 == 7 + 83
90 == 11 + 79
90 == 17 + 73
90 == 19 + 71
90 == 23 + 67
90 == 29 + 61
90 == 31 + 59
90 == 37 + 53
90 == 43 + 47
in> goldbach(90)

Total: 9

X 58 EHE AR AR, RIE— KT 5 A Sl T LR N =AW EC2 M, B e 4iEW]. 201345513 H,
125 T [ Rk 2 7 e A T 88 ey 8 1 22 5 ) 8008 TS RO IT 7 DA V4 o DR IR -, FE 2 AR M B 18
SCEATIRIER T 95 88 EAE AR

>> goldbach(23)
23 =3 + 3 + 17
23 =3+ 7 + 13
23 =5+ 5+ 13
23 =5+7 + 11
in> goldbach(23)
Total: 4

8.7.8 graycode2binary

1% % i(Gray Code) 2 H V1R 256 =5 1) o 22 38 4% 75 (Frank Gray, 1887-1969)7E20H £0404F AR t, JF
TE19534F 18 32 [H L “Pulse Code Communication” . 4] H f1& {Ef# FHPCM(Pusle Code Modula-
tion) 77 AR M BT AE 5 B I AR B R T e

graycode2binary () F#% B0 (A2 iR 3X0) % 46 R A 7 1) — 33 1) 4.

>> graycode2binary(100111001)
in> graycode2binary(100111001)
out> 111010001

8.8 H

8.8.1 help

help(funcName) &7 B & funcName 1 i/ & R 45,

* I, https:/ /zhuanlan.zhihu.com/p /29254973
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>> help(help)
in> help(help)

out> Display the introduction of the function.

Usage:
help(funcName)

8.8.2 hex2decimal

hex2decimal (n) 517Nt fl Byt 4. P Wik 422,10,

8.9 1

8.9.1 IndefiniteEquation

RIFAE T R IndefiniteEquation () BREL X T o0 —IRANETTRE ax + by = 1, WA

IndefiniteEquation(a,b)

XHa, b REE

51 8.9.1 KEAE T 7x +9y = 1.

>> IndefiniteEquation(7,9)
out> Solve the equation: 7*xx+9xy = 1
9==1%7+2

7==3%2+1

13

test: -1==9%3-7x4
7%4-9%3 == 1

X = 4+9t

y = -3-7t

——————————— end---------
1

WARATAE R AN, RIJEW ax + by = ¢, WHAEH

IndefiniteEquation(a,b;c)

TR R4 HALY ged(a, b)) c.

5 8.9.2 KIEATETHE 7x + 9y = 5.

X ged(7,9) = 1, AIRERR 5. MUTREA . Sott FAHRIASE T R 70 + 9y = 1, LIS RIME x = 4 +9¢,
y =-3-7t. fJa Ak 4 A1 =3 7353 LL 5 B AT
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>> IndefiniteEquation(7,9;5)
Solve the equation: 7xx+9xy = 5
9==1x7+2

7==3%2+1

13

test: -1==9%3-7x4

7%20-9x15 ==

X = 2049t

y = -15-7t

891

111

WRTTFEILUT alxx1+a2xx2+. . . +aKxxK=b, NI F

IndefiniteEquation(al,a2,...,akK;b)

151 8.9.3 KAFANE 75 25x — 13y + 7z = 4.

>> IndefiniteEquation(25,-13,7;4)
Solve the indefinite equation :
25%X1-13xX2+7*X3 = 4

u2=4-2xul

X2 = +2*u0+1*u2-ul
X1 = +1%X2-1*xu2+u0@
X3 = -3*X1+1*X2+u2

15 8.9.4 KA ETTIE x +2y + 3z = 4.

>> IndefiniteEquation(1,2,3;4)
Solve the indefinite equation :
1xX1+2xX2+3xX3 = 4

X3=4-X1-2xul

X2 = -1xX3+ul
X1 = +X1

15 8.9.5 KAEASTE TTHE 721 + 4, — 2x3 + 3x4 = 2.

>> IndefiniteEquation(7,4,-2,3;2)
Solve the indefinite equation :
T+X1+4%X2-2%X3+3+X4 = 2

X4=2-X1-2xu2
X1 = +X1
X3 = +3xX1+2%X2+1*xX4-u2
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X b =115, iTCLEERA

IndefiniteEquation(al,a2,..., akK)

8.9.2 index_of_prime

Y5E =K p, REindex_of_prime (p) iR [ HAE RS Primes AL E, B2 5 JLAN =40 il 04 B2
TIRER 19 25 LN EH, B 15 N index_of_prime(19), M 2> 42 lE SCiE 1T R P rimes (100).

>> index_of_prime(19)
in> index_of_prime(19)

hint> You should call function Primes(100) first.

Primes (100) ¥i 51 HASEELT 100 [ ATE =3

>> Primes(100)
2,3,5,7,11,13,17,19,23,29,31,37,41,43,47,53,59,61,67,71,73,79,83,89,97,

Time used: 000
in> Primes(100)
out> 25

SRJ5 FHig4Tindex_of_prime(19),

>> index_of_prime(19)
in> index_of_prime(19)

out> 8

IR[E] 8, T 19 255 8 N

8.9.3 InfixToPostfix
InfixToPostfix(InfixExpression) 5 H 4R A N InfixExpression # kG &£ iA =

518.9.6 ¥ 7+ (2+1/3 —4) +5 N EHRFLR

>> InfixToPostfix(7x(2+1/3-4)+5)
out> 7,2,1,3,/,+,4,-,%,5,+,

8.9.4 integrate

integrate(polyn) XJ T —J e 2 ixpolynsR A E 1 43.



(518.9.7 RAFERS / (32% — 63 +9)dx.

1 >> integrate(3x"2-6x+9)

2 out> x"3-3x72+9x"1

891 | 113

8.9.5 inv

inv(A) IR FE A FEEHERE. 2 0L2.5.5.

8.9.6 iscomposite

/

iscomposite(n) Kl IEHEE n 2752 A4 Hlan: 2023 2

1 >> iscomposite(2023)

2 in> iscomposite(2023)

3 2023 is a composite number.
4

It has a divisor: 7

8, BAERT 7.

8.9.7 ispolyn

ispolyn(polyn) HI5EFTZAIRIER polyn 25— 02 Tzl I 2.6.

8.9.8 isprime

isprime(nl,n2,...,nk, " "hint") BRACH]ITALMI A ds (0 IR BEHOR B R R EL ] LERZBANZH, i

W UERZAN SR, A — N SHETRE "hint" 1Y, ]

] PAZE TR,

» isprime(n) KIIEFEE n &2 AL IR true BY false;

» isprime(nl ,nk) FE 2 AN IEEEOE SR R IR
» isprime(nl ,nk, "hint") #&— a2 AN IR
ML

151 8.9.8 20230411 ;& &%,

1 >> isprime(20230411)
2 true

R [0 3 i Z AN
FET A AL, I 3R, 3R (8 R A

R SR RIE I, WP tH A, 285 FEAII.
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151 8.9.9 Fllr 2% — 1 Z AL FHAL

>> isprime(2723-1)
false

7 8.9.1 X TR T 20 BI%K, isprime(n) 21 F A EF ) iR #isCompositeByLittleFermat() £ il /&
BB, L AR (] anMiller-Rabin & 75 ) WL A8 2 R AT REER £ K. M AINS
#on a0 2% — 1 &, A Lucas-Lehmer TR, ) /& 75 2 MR 250

f518.9.10 FIIF 27 — 1 ALK, FHA IR

>> isprime(2°79-1,"hint")
sqrtnum=777472127993.868721

Hint> Since 1en(604462909807314587353087)=24 > 20, we use function isCompositeByLittleFermat() to check whether it is
a composite.

rs> 604462909807314587353087 is not a prime.

the following computation will take a few while.

we choose sqrtnum : 777472127999
. since we use the traditional algorithm, ...
. please wait a minute ...

. Press Ctrl+C to stop it. ...

out> 604462909807314587353087 is not a prime, which has a divisor: 26870

i EE R, isprime () 55 a5 R A% G RO 7 i, BACRARAR, X TR A 3R B iR A R I 1)
PRI 5 A A WARANVESR £y, 18 1% Crl+C & IEFEFPIBAT.

15 8.9.11 7 137,159, 237, 289, 367 FHFLL 2 24, 45 £ /DA EHL

>> isprime(137,159,237,289,367,"hint")
137 is a PRIME number.

159 is NOT a prime number.

237 is NOT a prime number.

289 is NOT a prime number.

367 is a PRIME number.

8.9.9 ispseudoprime

ispseudoprime(nl,n2,...,nk, " hint") B&ECH] TR P4 1) IR B U 52 Dh R HL W DLER A
SH, WA LR ZANSH, Hfn — DN SERTFATE "hint B, W4 13K
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» ispseudoprime(n) il IEFEE n & B AN EREL IR0 true B¢ false;

» ispseudoprime(nl,...,nk) fill 24N IEREUE &2 2 AL R B A b =8N LG

» ispseudoprime(nl,...,nk,"hint") f&I—AECE AN IEREGR S A RE, FrfH HeoR, & B H
oD A4

ispseudoprime(n) Kl IEXEEL n & S2 N R AL Dy R BUEHR 2 o B/ e B A5 X TR R EL, 3R

& Fermat /Mg H.

EIE89.1%k p A—ANEHK HO<a<p WA a1 =1 (mod p).

151 8.9.12 KW 2047, 341,561, 645 15 &5k

>> ispseudoprime(2047)

true

>> ispseudoprime(341,561,645,"hint")
341 is a pseudo prime.
561 is a pseudo prime.

645 is a pseudo prime.

XU E R 2047, 341, 561, 645 #5225
151 8.9.13 10004 N HIEh ZEUR B =A™ 341, 561, 645.

I imode clox HEAZmFERL, fr N\ N 48

{
fun PseudoPrimes(N){
var cnt=0;
for(var k=0; k<=N; k=k+1){
if(ispseudoprime(k)){
println k;
cnt=cnt+1;
}
}
return cnt;
}
}

R T FH I R 2

> print PseudoPrimes(1000);
341
561
645
3>
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BJE oA 3 MY REL
SI8% 8.9.1 =K 10000 LAWY ffh &%k,

KT hEEL, 2 01 #12296.

8.10 J

8.10.1 Jacobi

AT LA (p) WL B R L A S 1 R R . Gauss HLR RS MR T O, X

RER p WHARER, p RIEMHH, 0 SHEE HikEgs ( ) EH R BT a
ATRFAr iR, 78 a AB% KB 2 BRI, X SR E Legendre(a,p) HISLILELEE 4%, X B
Jacobi(a,p) BETISTHURE LR FLBE, 452990 TR ABKL, F7 3004 B 7 2 #O4LHCHIKR, B 0 = 25, X HL b
R T PR I Gauss TR HE R4 VE R HEAT 1168, 540 BERIEAS A,

(BRSNS, FET ECPF 5 03 A B2 R T Ah RO (10024 @ = 2 N, 5800 p 304 B T3 4%
o 5 (53).

>> Jacobi(438,593, show)
in> Jacobi (438,593, show)

(438]593) = (2]593) (219593)
(2]593) = 1

(64]155) = (1]155)
(155]219) = -(219]155) = -(64|155) =

(219|593) = (593]219) = (155|219) =

ol 5 (£3).

>> Jacobi(853,1409,show)

in> Jacobi(853,1409, show)

(556|853) = (139]853)

(6]19) = (2]19)(3]19)

(2]119) = -1

(3]119) = -(19]3) = -(1]3) =

(19]139) = -(139|19) = -(6]19) =
(139]853) = (853|139) = (19]139) = -1

(853|1409) = (1409|853) = (556(853) =

result> -1
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>> Jacobi(2,262992639, show)
in> Jacobi(2,262992639, show)

(21262992639) = (2]13)(2][3)(2]7)(2]963343)

(2]13) = -1
(213) = -1
(217) =1
(21963343) = 1

811 L

8.11.1 LagrangePolyn

LagrangePolyn(x0,y0;x1,yl;...,xn,yn) RIEHEN n + 1 A8, tFEFAME B HIGEZ 00 21

2.6.10.

8.11.2 Icm

lem(a,b) IRIFIIE#ESY a, b 15/ NA 5% (Least Common Multiple). tHA] ATHHE Z AN IERE ) /b A

=18
>> 1cm(8,9)

in> 1cm(8,9)
72

>> 1cm(8,9,12,27)
in> 1cm(8,9,12,27)
216

8.11.3 Legendre

Ed

i LI B8 Legendre (a,p) #HSEAALHCIE T BILHERT 5 (&), JLSLHRRE XI5 01 1285

5. 1%
Hop BAERL, a AR p BERMAEZEL. HibERFS ) FHMEE 42 1 Ea -1 HERE
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Legendre(a,p) 4R a B p A 258 CESREF 2R [F] 0. 2 p /2 AT HUHAEZ BT, 58/ T i i

"5t E, B Jacobi(a,p).

>> Legendre(438,593)
in> Legendre(438,593)

result> -1

IR E R R TR BARL IR, AT BUIA S =424 show.

>> Legendre (438,593, show)
in> Legendre (438,593, show)

(438]593) = (2]593) (3]593) (73]593)

(21593)

[}
=

(31593) = (593]3) = (2|3) = -1

(731593) = (593|73) = (9]73) = 1

result> -1

A . N 2023
RAVEE AT, I (32)
>> Legendre(2023,1231, show)
in> Legendre(2023,1231, show)
(2023]1231) =

(792]1231) =
(792|1231) = (11]1231)(2]|1231)
(11]1231) = -(1231]11) = -(10|11) =1

(2]1231) = 1

E: XA 2% H ALK AT P 4ERT 0 T 8 (CBOeWISEERE) P.104-106.

8.11.4 len

len(str) IMH PR strifI K.

>> 1en(18446744073709551616)
in> 1en(18446744073709551616)
out> 20
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>> len(2764-1)
in> len(2764-1)
hint> 2764-1 contains non digit char, it is regarded as a string.

out> 6

AT LA —F len (3 Z % Sowya).

8.11.5 lim

tim(expr,x,x_0) H TR lim expr. IXH expr 2 —TCHEKE f(x). Z . 2.9.1.

8.11.6 limit

limit(expr,x,x_0) [5] lim(expr,x,x_0).

8.11.7 list_pi_x

list_pi_x(A,B) FFTED m(x), X H x € [A, B]. flin:

>> list_pi_x(10,20)
X pi(x)

8.11.8 list_plugins

Uist_plugins () 51 FrA fifh K 44 75,

>> list_plugins()

[plugins] Auto-loaded plugins:
Pi

---Total: 1 ---

8 [myplugins] user plugins:

9
10

---Total: 0 ---
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out> 0

8.11.9 listfunctions

listfunctions () % H 2 HTHRAS FrE 0T A B R 2

>> listfunctions()
Collatz
EulerBrackets
EulerVarphi
Factorial
Factorise
Factorise_analysis

Farey

WMERIAZE 1, Bilistfunctions (1), M5 H 5% oR B it R A

>> listfunctions(1)

Collatz(num)

EulerBrackets(kl,k2)
EulerVarphi(positiveinteger)
Factorial(positiveinteger)
Factorise(positivelInteger)
Factorise_analysis(positivelInteger)

Farey(positiveinteger)

8.11.10 listpseudoprimes

listpseudoprimes (N) ZH /N N T AE =2
fdn: /T 1000 HIPA R EANAH =

in> listpseudoprimes(1000)
341
561
645

Total: 3 pseudo primes.

8.11.11 In

tn(n) TH5 n 1B AL

AR, R B FAE Basic A
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>> 1n(2.71828)
in> 1n(2.71828)
out> 0.99999933

8.11.12 load_plugin

load_plugin(plugin_name) JZA7 T myplugins H3% N4 N plugin_name.dll f4d1E. U 9.2.

8.11.13 log

log(n) [A] In(n).

812 M

8.12.1 mobius

mobius (x) Ht/& Mobius BRI u(x). % x FHFIHET, W u(x) =0; & x AEEFIET, B o 4
AFREF, W5E S p(x) = (=12, BARS WL #12765.

il T 1(2023).

>> mobius(20230406)
in> mobius(20230406)

out> 1

8.12.2 monic_polyn

monic_polyn(polyn) 2 WA N1 —Z W E IR E T 1 K2 HN). X HZHpolynt—t®
i, A RIS x. Bl
>> monic_polyn(3x"2+6X-9x+2)

in> monic_polyn(3x"2+6x-9x+2)

out> x"2-x+2|3

8.12.3 multiplicativeOrder
EN 8121 R EX¥H b Fon, HAT X
b*=1 (mod n)

B3R N S e AARA b AR n 89 multiplicative order, AR A haupt-exponent or modulo order.
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v0.588 [RAH NN T A% multiplicativeOrder(b,n), IR [E] b B n [1FRIZEHT (multiplicativeOrder).

>> multiplicativeOrder(7,2024)
110

8.12.4 multipolyn_items

multipolyn_items(polyn) ¥2 2 Wizl polyn AT H, X T AR5 A RIS, WHIANZH
>> multipolyn_items (2xy”2+xy-y~2+2)

split> (2xy™2+y)x+(-y"2+2)

into items>

(2xy"~2+y) x
(-y~2+2)

Total: 2 items.

813 N

8.13.1 nextMRprime

nextMRprime (n) ff F Miller-Rabin HiE4 kT n /DR

>> nextMRprime(10000000000000000000000000000000)
in> nextMRprime(10000000000000000000000000000000)
out> 10000000000000000000000000000033

8.13.2 nextprime

nextprime(n) AL SR H LR BIKT n i/ MR

>> nextprime(20230408)
in> nextprime(20230408)
out> 20230411

8.13.3 norm_p

% T p-adic H(AT 2 W 1782), A p-TEEIME S, X BLEGE T B %tnorm_p(x, p), FH Tt 54 B4 «
KT ULRE p AL p-adic Ju%L.
>> norm_p(5/294,7)

in> norm_p(5/294,7)
out> 49
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8.14 O

8.14.1 octal2decimal

octal2decimal(n) R J\ ik KO MOyt P DLt i 5% 0 — 5.

8.14.2 ord_p

# x e IEEEEL W ord,, (x) 5 SN max{r : p” | x}, BN n TR E p KB
ox o= L RRAEL, p REH, E X

ord,(x) = ordp(%) = ord,(a) — ord,(b)

ord_p(x,p)

>> ord_p(252,7)
in> ord_p(252,7)

out> 1

815 P

8.15.1 p

p(n) IRMEIEE n AR, BOLEM @ F1IC/E p,. IFRRA SRR L & Ed)Prines, W 2$ER0k
AT Primes (N), X BN G H 2 — AN EE n K— S8/ IR B il an: BoRE23 3
>> p(23)

in> p(23)

hint> You should call function Primes(100) first.

>> Primes(100)
2,3,5,7,11,13,17,19,23,29,31,37,41,43,47,53,59,61,67,71,73,79,83,89,97,

Time used: 000
in> Primes(100)
out> 25

>> p(23)
in> p(23)
out> 83
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8.15.2 pi

pi () BFiRIEN 7o 76 2 HTTHEORE FE R I BME; WS A S8 x MEREL pi(x) MEREVNTEET x BER
A, X xR IR, BIEOR I RR A ().

>> pi()

in> pi()

out> 3.14159265

>> pi(100)
in> pi(1600)
out> 25

8.15.3 polyn_items

polyn_items (polyn) iR [FIZ I polyn fJ/N I, W15 2 TR HEAT AL fRT, Wb 4T A0 .

>> polyn_items(2Xx"2-3+4x-5x"3+6x"2+7x-8)
split> -5x"3+8x"2+11x"1-11

into items>

-5x"3
8x"2
11x~1
-11

Total: 4 items.

8.15.4 prevMRprime

prevMRprime(n) {# F Miller-Rabin 554 /M T n KR AL

>> prevMRprime(10000000000000000000000000000000)
in> prevMRprime(10000000000000000000000000000000)
out> 9999999999999999999999999999973

8.15.5 prevprime

prevprime(n) ff A& G HE LR F/NF n K FE

>> prevprime(1234567890)
in> prevprime(1234567890)
out> 1234567811
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8.15.6 Primes

Primes (N) ZIH AT N FIFTE RE, LLE S/E MR FBAT. [F R IX 28 2 B0 8 W AAH, 7 (8 HoAth
PR (I p(n)Z) Ui,

151 8.15.1 %I 1000 LA N ) BT A 25

>> Primes(1000)
2,3,5,7,11,13,17,19,23,29,31,37,41,43,47,53,59,61,67,71,73,79,83,89,97, 101,103, 107,109, 113,127,131,137,139, 149,151,
157,163,167,173,179,181,191,193,197,199,211, 223,227,229, 233,239, 241,251, 257,263,269, 271,277,281, 283,293,307, 311, 313,
317,331,337,347,349,353,359,367,373,379,383,389,397,401,409,419,421,431,433,439,443,449,457,461,463,467,479,487,491,
499,503,509,521,523,541,547,557,563,569,571,577,587,593,599, 601, 607,613,617,619,631,641,643,647,653,659,661,673,677,
683,691,701,709,719,727,733,739,743,751,757,761,769,773,787,797,809,811, 821,823,827, 829,839, 853,857,859, 863,877,881,
883,887,907,911,919,929,937,941,947,953,967,971,977,983,991,997,

Time used: 000
out> 168

7R 1000 LA EH 168 24

8.15.7 PrimitivePolyn

FEN 8.15.1 ([2],P30) %= R —NAERGEZK AL AKX g(x) = byx"+b,1x" 1+ -+byx+b 89 F &
bu,by-1,..., b1, bo XA FT £1 9B T, Bp e IR EZ &G, MAR ¢(x) £ —NKR % R X (Primitive

polynomial).

v0.629MA TN T B %L PrimitivePolyn(polyn), F T-#1E £ T polyn #& 3 & 4% i 2 Uil X (primitive
polynomial). 48R 2% polyn LA — L2 Wizl
15 8.15.2 FIr £ izl 2x5 — 3x° + 4x2 BB RAHZ T,

>> PrimitivePolyn(2x"5-3x"3+4x"2)

out> true

8.15.8 print3x1Maps

print3x1Maps(from, to) F|HCollatz ()&% FTElCollatz(n), n=from, ...,to.

>> print3x1Maps(12,15)
12-->6-->3-->10-->5-->16-->8-->4-->2-->1

13-->40-->20-->10-->5-->16-->8-->4-->2-->1

14-->7-->22-->11-->34-->17-->52-->26-->13-->40-->20-->10-->5-->16-->8-->4-->2-->1
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15-->46-->23-->70-->35-->106-->53-->160-->80- ->40-->20-->10-->5-->16-->8-->4-->2-->1

8.15.9 printRecursiveSeries

printRecursiveSeries () T E[IHEBHEA KA & CIES I HTN I
FiZ:
printRecursiveSeries (#4538 T, #7468, 37 BV T4, 0 @ 1)

» B NSER IR RKIEI, v0.537 A I AN B E R BE AL ] LS HE G R 2

» B ASECEE I

» AN SERYIE;

» SEVUANSEORAT BTG 2 /D I

» BHNSERDETE, RESEL, BRZIE S, W] DURHATRF \n, HIZRFF \t, B M RAT R
\n\n BRHARAE B AT R

DFEFFERGNZIE S, HEGAAITEN T 5. #lU0: printRecursiveSeries(n”2,n,1,10,;) A 23T EN

12,2%,...,10% 2T B30 n?, Bk n #8055 T 1, A SNt

>> printRecursiveSeries(n~2,n,1,10,;)
1;1;1;1;1;1;1;1;1;1;

#0, Hanoi ¥ @ SRR N a, =24, +1,n=2,3,.. . ¥MH a; = 1. KR FILEHBIEXRNT
Ny =24, + 1.

>> printRecursiveSeries(2+a_n+1l,a_n,1,10,\n)
in> printRecursiveSeries(2*a_n+1,a_n,1,10,\n)
1

3

7

15

31

63

127

255

511

1023

AR EATEHAT 5, WAL RS IS IS4 Linenumber.

>> printRecursiveSeries(2+a_n+1,a_n,1,10,\n, linenumber)

[1] 1
[2] 3
[31] 7
[4] 15
[5] 31
[6] 63
[7] 127
[8] 255
[9] 511

[10] 1023




8.15 P 127

T HIBHER R hyar = (4n = 2)h,,, ¥ME hy = 18 55 {h,}, $7EIHT 10 T
1 >> printRecursiveSeries((4*n-2)*h_n,h_n,1,10,\n)
2 in> printRecursiveSeries((4*n-2)*h_n,h_n,1,10,\n)
31
4 2
5 12
6 120
7 1680
8 30240
9 665280
10 17297280
11 518918400
12 17643225600
13
14
15 mmmmmmmmemeeeeeooo

v0.541ft A%t printRecursiveSeries () /F 1 &k, 7] LAACEE T U

_ apt+n+1
B = S+ 1)

FIEE R, BECRIIATUR s, 3L 2, WA FHIN:
1 >> printRecursiveSeries(a_{2*n+1}==(a_n+n+1)/(1l+a_nx(n+l)),a_3=2,10,\n, linenumber)
2 in> printRecursiveSeries(a_{2*n+1}~(a_n+n+1)/(1l+a_n*(n+l)),a_3=2,10,\n, linenumber)
3 [3] 2
4 [7] 0.66666667
5 [15] 1.36842105
6 [31] 0.75862069
7 [63] 1.29604366
8 [127] 0.77782653
9 [255] 1.28058400
10 [511] 0.78241332
11 [1023] 1.27686257
12 [2047] 0.78354694
13
14
15 mmmmmmmmemeeeeoooo

» XEE-ANSHARIENN, a_{2+n+1}==(a_n+n+1)/ (1+a_nx(n+1) ) LAUEHWNES, IEH.

o v oA~ W N

Aone1 B RFRN 5 2*xn+1, J{HIZ5H.
» BANSERAVIE IR R A, X B Za_3=2.
> =N SECRAT RN L
» BN DR,
» FHHANSEATIE, 475 linenumberg{lineNumberi¥line_number, N /ERE—IIRTFT ENAT 5.

PRZ AT, AT BAEAINt \n \n\n LAl

SR o oy Hov K, WSEAT :mode=fraction.

>> :mode fraction

Switch into fraction calculating mode.
e.g., 1/2+1/3 will return 5/6

= Sy

T

>> printRecursiveSeries(a_{2*n+1}==(a_n+n+1)/(1+a_n*x(n+l)),a_3=2,10,\n, linenumber)

in> printRecursiveSeries(a_{2*n+1}~(a_n+n+1l)/(1l+a_n*(n+l)),a_3=2,10,\n, linenumber)
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[3] 2|1
(71 2|3

[15] 26|19
[311 22|29

[63] 950|733

[127] 5318|6837

[255]  880454|687541

[511] 693690886603

[1023] 454634426|356055883
[2047] 11062298746|14118233579

printRecursiveSeries ()i 0] DL T4k ALK i — o sk i 12
15 8.15.3 SR AFFE x° — 4x> —5 = 0 7F x = 1 fHL AR,

e U3 2 R

>> :mode polyn

SRIFRS £(x)=x"5-4x"3-5 R Z,

>> diff(x"5-4x"3-5)
out> 5x7°4-12x"2

T (x5-4x73-5) / (5x~4-12x"2) IR A4 =X

>> (Xx"5-4x"3-5)/(5x"4-12x"2)

in> (x"5-4x"3-5)/(5x"4-12x"2)
out>

quotient> q(x) = 1|5x
remainder> r(x) = -8|5x"3-5
1|5x~1

TR, M ve.625 JT4h, B9 2 F I 45 R AU Fidiv () AL

>> div(x"5-4x"3-5,5x"4-12x"2)

quotient> q(x) = 1|5x

remainder> r(x) = -8|5x"3-5

(1]5x~1)+(-8]|5x"3-5)/(5x"4-12x"2)

IR FHEAFBI R q (x), WIS AR o 38 57

>> (x"5-4x"3-5)%(5x"4-12x"2)

out> 1|5x"1
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MBS B, BEE BUE TR 09100.

>> setprecision(100)

Now the precision is: 100

SR fHprintRecursiveSeries () A HIER AL

flxn) 1 -8x*-5 4 8x3+5

n— =Xy Xt ) ==Xt
= ey - T G T s 1) T T s 1o

X BN IEA1000K.

>> printRecursiveSeries(4/5%x_n+(8/5%*x_n"3+5)/(5*xx_n"4-12%*x_n"2),x_n,1,100,\n, linenumber)

[1] 1
[2] -0.1428571428571428571428571428571428571428571428571428571428571428571428571428571428571428571428571429
[3] -20.68684146042636608674344523401127174712080372457730948296986032835089438863023768684146042636608673092
[4] -16.565023688617589109177537826433863432338260623780573240602345316225300420691945262445633989624803938736
[51] -13.2714938151392127327086618324645366416606984746301979545605997238256662746354987884645019492889088259888
[6] -10.64160729106856435253004280224457254617986844856116673479583215765055870684575566382988446238459617659104
[7] -8.543927904421098082103266940566651336467393310841794835891510921669912488167846412120893765286900283972832
[81] -6.8736750146567822836834747098409137278847103761224278023001309485647375068881413772811833775034090294782656
[91] -5.54751385154459757117959853911308426694533117603318730701466364274880256207172022811686144943490408568261248
[10]

-4.499428383849649530577659730552688681850614839831792743978496600619449792627229845215124665110187212646089984
[95] -1.75238826131581457566420214399657304232924718679223682144779151802603527445993530886755041057951064050000000
39951342135619708337669405749916685322147717924146834921482445434074138489452088000512
[96] -1.75238826131581457566420214399657304232924718679223682144779151802603527445993530886755041057951064050000000
319610737084957666701355245999333482577181743393174679371859563472593107915616704004096
[97] -1.75238826131581457566420214399657304232924718679223682144779151802603527445993530886755041057951064050000000
2556885896679661333610841967994667860617453947145397434974876507780744863324933632032768
[98] -1.75238826131581457566420214399657304232924718679223682144779151802603527445993530886755041057951064050000000
20455087173437290668886735743957342884939631577163179479799012062245958906599469056262144
[99] -1.75238826131581457566420214399657304232924718679223682144779151802603527445993530886755041057951064050000000

163640697387498325351093885951658743079517052617305435838392096497967671252795752450097152
[100] -1.75238826131581457566420214399657304232924718679223682144779151802603527445993530886755041057951064050000000
1309125579099986602808751087613269944636136420938443486707136771983741370022366019600777216

e R e — N A i AL T R

>> x=-1.75238826131581457566420214399657304232924718679223682144779151802603527445993530886755041057951064050000000
1309125579099986602808751087613269944636136420938443486707136771983741370022366019600777216

type: double

name: X
value: -0

>> (x)"5-4%(x)"3-5

in> (-1.75238826131581457566420214399657304232924718679223682144779151802603527445993530886755041057951064050000000
1309125579099986602808751087613269944636136420938443486707136771983741370022366019600777216)"5-4%(-1.7523882613
158145756642021439965730423292471867922368214477915180260352744599353088675504105795106405000000013091255790999
86602808751087613269944636136420938443486707136771983741370022366019600777216)"3-5

out> 0.0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000001002461454
590868985858028958701885768370959989508849182986411587235592821887757059985818749869892582054243034647638488407
901913896321641765488022531054488166815940051659363431567227735167118930346767284506514535706498178164690029478
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140095962457775116208647992617386963768387997477842777302515091340650933937993006942658375621314215193463439745
037455603051203056146511073088557155558112290821596229489082921661083813733704994891080747399745082810964794306
543580924476256376253826109387804215305344784878332518373086856953137405176106411680592827231552151954544698390
746095027370895087163214113614348073715487095091316799164127967421654418127385877665845623664963936231766775622
796511525075087479189744606535365707603087814408564247201833277255254306352830707925464072037286554907982664097
49217358117945684603185503201696956723823148920764841223782621217436808496957051984681847936038599655424

8.15.10 printSeries

printSeries () B¥UH THEIES {a, }, WIHT N Bl LR

printSeries(general_term,x,minValue,maxValue,delimiter)

Hp general_term F8ESNHEIN a,, 55 —NSE x 8 L AE T, minvalue A1 maxValue /& x HJAE
WYEH, B 5 — N2 delimiter /& TIER, 1ENFTENRI 2 BR 4T, BRIAKFES.
BIAN4TEI n?, m = 1,2, ..., 10, AT AN

>> printSeries(n”2,n,1,10,;)
1;4;9;16;25;36;49;64;81,;100;

KEEANBHGRIBI n?, B A BHERAZTC n, B=ASHRAETT n WRAE, HNNSHEE T
WA, FeJa — DS HR TR,

AT EV {222 i 12 9, ST AR .

>> printSeries((2xn-2)!/((n-1)!),n,1,12,\n)
in> printSeries((2#n-2)!/((n-1)!),n,1,12,\n)
1

2

12

120

1680

30240

665280

17297280

518918400

17643225600

670442572800

28158588057600

8.16 Q

8.16.1 q_DuanwuPlus

XL g-DuanwuPlus (N) A1 q_duanwu (N) 2 FOR SR AR 15 17 AL 76 I 7.2.
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8.16.2 q_duanwu

FENL 7.2,

8.16.3 QR

QR(A) #J7FE A 1E QR 40 KT HEFEIQR i, AW FEH. (S, [3] 8 #13396.)

T 8161 HEE—NMn N THEETEARNTEA - ANEERFTE O Fo— A3 A LA R EHH L=
AAMERGFEA BP A=OR. - LXAP & EME—.

X 8.16.1 QR F A FIQEFR_ENZ2E RO, QR i A FONIERZ L= F 47 R

15 8.16.1 K4E [

12 2
A=2 1 2
121
i) QR 73 .
EOCHATERE A,

>> A=[122;212;121]
input> [1,2,2;2,1,2;1,2,1]

1 2 2
2 1 2
1 2 1

SRJEHIN QR(A), FERIESFEFE O A1 E=f%EFE R, W0°F.

>> QR(A)

o

0.40824829 0.57735027 0.70710678

0.81649658 -0.57735027 0.00000001

0.40824829 0.57735027 -0.70710678
JE -

2.44948974 2.44948974 2.85773803

0 1.73205081 0.57735027

0 0 0.70710678

ER s List B AAF T A RE A B
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>> :list
info> All variables are listed below.
matrix : A=[1,2,2;2,1,2;1,2,1] mem addr: ©0000138D0931480
matrix : A0=[0.40824829,0.57735027,0.70710678;0.81649658,-0.57735027,0.00000001;0.40824829,0.57735027,-0.70710678]
mem addr: 00000138D0931600
matrix : AR
=[0.40824829,0.57735027,0.70710678;0.81649658, -0.57735027,0.00000001;0.40824829,0.57735027,-0.70710678] [2.44948974,2.44948974,2.8577
mem addr: ©0000138D0931300

B ERE R

X B A0 AT AR BRIV LTI 0 HEFEAN R FERE. fiv 44 0 BTN A FoRENTANE TRERE A,

IBE AO - AR B TH2T A.

>> AO*AR

out>

0.9999999977275446 2.0000000005347633 1.9999999966065100
1.9999999954550892 0.9999999926478705 2.0000000008329323
0.9999999977275446 2.0000000005347633 0.9999999999625732

817 S

8.17.1 sin

Sowya v0.581 I J IE5Z R sin().

Bt sin(12.25).

>> sin(12.25)
-0.31111935

XARFEERINA 8 AR T RIS R, W R T 545 Ry

-0.31111935498112732258349594512964

P B IS ON100, 2R )5 FiH 5 sin(12.25).

>> setprecision(100)

Now the precision is: 100

>> sin(12.25)
out> -0.3111193549811273225834959451296429350721110330918826343961701337869633278530490949634314431288486190
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T B SRR I, AR EIH 5 sin30°, W sin(30d). fJa — 7 BFditdegreeff] E 8

>> sin(30d)
out> 1/2

30° = Z, AT LA A\sin(1/6pi) Bisin(1]|6pi).

>> sin(1/6pi)
out> 1/2

>> sin(1|6pi)
out> 1/2

H T SCRF sin(E ) 1OsRAE, Hrhn =1,2,3,4,5,6. 1 k € Z.
IR T sin(am), W a R RERA Y EIRTE A7 Bt /N, AT DLSRAE. ELn:

>> sin(1.5pi)

out> -1

H At 1

>> sin(1/5pi)
out> 1/2*sqrt((5-sqrt(5))/2)

>> sin(2/5pi)
out> 1/2xsqrt((5+sqrt(5))/2)

8.17.2 solve

XERBIREL solve (), BEM TRM—H 0BT, EEN

solve(equation,x,minValue,maxValue)

kkﬁ/\f’%iﬁ equation s& FFEMNRIAA, HPESEHELMWAY = KR, 5 NS x B mEXR
BRI E R4 FR; maxValue, minvalue F8 x [ R 7 (x € [minValue, maxValue]), 244R1% B[] x,

minValue, maxValue &2 %5,

B, SR TTFE 30 =1 (mod 3)41. FATTAT LA fift vk

solve(x~340mod341==1,x,1,340)

. SRAFTTRE 2 = X2 A TTREA =ASHUR. R IRE x NEEEL, WA PIME x =2, x = 4.
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>> solve(2™x==x"2,x,1,10)
ans>> x=2

ans>> x=4

v0.550 WA X  solve () BREGHAT 1 58T, AL AT DORAE— o —IROT 2. — 0 Ik HE.
i, SKAETTHE 8x +9 = 0.
>> solve(8x+9==0)

8x~1+49 ==

solution>
x = -1.125

AV B BT FRE, HUGsAT, WA DA R x = -3,

>> :mode fraction
Switch into fraction calculating mode.
e.g., 1/2+1/3 will return 5/6

>> solve(8x+9==0)

8x"149 ==
solution>
x = -9|8
e qn o s e —b £ Vb% - 4ac
T =T IR ax® +bx + ¢ =0,a # 0, ATFIEE KN MEER x1, = ————— . solve() K

2
KOst A BESR AR A AT SRR, 2505 A = b — 4ac < OIS, 30 AR

AW ON =

[E]

© ® N o U A W N

=
[S)

. RIETFE x” +7x +8 = 0.

>> solve(x*2+7x+8==0)

X"2+7x"1+8 ==
solution>
x1 = -1.43844719
x2 = -5.56155282

HEABOHERGUR, BATSA 2T IR

>> solve(Xx"2+7x+8==0)
X"2+7x 148 ==

Delta=b"2-4ac=17
sqrt(Delta)=1*sqrt(17)

solution>
x1 = (-7+1*sqrt(17))/2
X2 = (-7-1xsqrt(17))/2
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T —IC=IRITRE &% +ax® + bx + ¢ = 0, F&# y = x + &, WRHN 1 + py + g = 0 KB JATIX

HLSR A 22 $0 24 X VP (Johannes Hudde, 1628-1704) (1) 75 1 3K fift.

51 8.17.1 RKIjFE x° —x? —x -2 = 0 (AR,
in> solve(x"3-x"2-x-2==0)
It is a univariate cubic equation.

X"3-1x"2-1x"1-2 == 0

Answer:
Let y=x-1/3

We get equation of y: y~3+py+g==

where
p=b-a~2/3, gq=c-ab/3+2a"3/27,
and a,b,c,d are coefficients of the equation ax”3+bx"2+cx+d==0

By computation,
p=-4]3
q = -65|27

Now the equation is:
y~3-4|3y-65|27 ==
Delta = (q/2)"2+(p/3)"3 = 49|36
sqrt(Delta) = sqrt((q/2)"2+(p/3)"3) = 7|6
q/2 = -65|54
-q/2 + sqrt(Delta) = 64|27
-q/2 - sqrt(Delta) = 1|27
u=4|3
v =1|3
solution>
x1 =2
X2 = 4|3w+1|3w™2+1|3 = -1|2+1|2xsqrt(3)x*i

x3 = 43w 2+1|3w+1|3 = -1|2-1|2xsqrt(3)x*i

Where w is
-1/2+ixsqrt(3)/2

>>

51 8.17.2 K5 x% + 1 = 0 FIAR.
in> solve(x"3+1==0)

It is a univariate cubic equation.
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X"3+1 ==
Answer:
p=20
qa=1
Delta = (q/2)"2+(p/3)"3 = 1|4
sqrt(Delta) = sqrt((q/2)"2+(p/3)"3) = 1|2
q/2 = 1|2

-q/2 + sqrt(Delta) = 0
-q/2 - sqrt(Delta) = -1

solution>
x1 = -1
X2 = Ow-1w"2-0 = 1|2+1|2*sqrt(3)x*i
X3 = Ow"2-1w-0 = 1|2-1|2xsqrt(3)x*i

Where w is
-1/2+ixsqrt(3)/2

>>

5 8.17.3 K75 F2 x> — 6x +2 = 0 IR,
in> solve(x"3-6x+2==0)

It is a univariate cubic equation.

X"3-6X"1+42 ==
Answer:

p=-6

q =2

Delta = (q/2)"2+(p/3)"3 = -7

sqrt(Delta) = sqrt((q/2)"2+(p/3)"3) = sqrt(7)=i

q/2 =1

-q/2 + sqrt(Delta) = (sqrt(7)*i-1)
-q/2 - sqrt(Delta) = -(sqrt(7)x*i+l)
u = sqrtn(-1l+sqrt(7)*i, 3)

v = sqrtn(-1-sqrt(7)=i, 3)

solution>
x1 = sqrtn(-1+sqrt(7)*i, 3)+sqrtn(-1-sqrt(7)=i, 3)-0
X2 = sqrtn(-1l+sqrt(7)*i, 3)w+sqrtn(-1l-sqrt(7)*i, 3)w"2-0
X3 = sqrtn(-1l+sqrt(7)*i, 3)w™2+sqrtn(-1-sqrt(7)*i, 3)w-0
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8.17.3 solve_n3plus_until_m3_eq_p3

solve_n3plus_until_m3_eq_p3(min,max) FT K 5

PHn+1P+m+2P+--+m’=p’

Vo

X8 n € [min, max].

51 8.17.4 %4 min =1, max = 1000, WA 10 N 154 fiF.

>> solve_n3plus_until_M3_eq_p3(1,1000)
in> solve_n3plus_until_M3_eq_p3(1,1000)

10
11
12
13
14
15
16
17
18
19
20

out> 33 + ... + 573 = 6”3
33 + ... + 2273 = 4073

63 + ... + 30”3 = 60”3

6”3 + ... + 6973 = 180”3
1173 + ... + 1473 = 2073
113 + ... + 10973 = 330”3
1573 + ... + 3473 = 70”3
3473 + ... + 15873 = 54073
213”3 + ... + 365"3 = 1581”3
213”3 + ... + 55573 = 2856”3
273”3 + ... + 56073 = 2856"3
29173 + ... + 33973 = 1155"3
406”3 + ... + 91773 = 554473
55673 + ... + 65473 = 2805"3
646”3 + ... + 79873 = 3876"3
Total: 15 solutions.

o U o~ W N

8.17.4 solve_x3plusy3_zn

solve_x3plusy3_zn(min,max) FH TR ITHE x° + y° = 2", X E S HminMmax 245 x A y FITEH], B

min < x, ¥ < max.

>> solve_x3plusy3_zn(2,8)

273 + 273 == 274
2734273 == 472
373+6"3 == 3°5
473 + 473 == 27
4734873 == 24"2
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873 + 873 == 2710
873+8"3 == 32"2
out>

Total: 4 solutions.

8.17.5 sort

v0.589 JRAIENN T sort () &%, FH 15Xt — S AT HER?. XA H0AT DU - /N B Ao 4.

51 8.17.5 ¥#1% 1,28,28,14,14,14,7,28,14,28,28,4,14,28,28,7,4,28,28,7,28,14,7,7,7,28,28,2
BEATHER.
>> sort(1,28,28,14,14,14,7,28,14,28,28,4,14,28,28,7,4,28,28,7,28,14,7,7,7,28,28,2)

1,2,4,4,7,7,7,7,7,7,14,14,14,14,14,14,28,28,28,28,28,28,28,28,28,28,28,28

sort () BRIAZM/NBIRHER?. W 2 b i i) 51 BB P4k 51, MIAE i Ja i - 240 desc, M35 (&
It

>> sort(1,28,28,14,14,14,7,28,14,28,28,4,14,28,28,7,4,28,28,7,28,14,7,7,7,28,28,2;desc)
28,28,28,28,28,28,28,28,28,28,28,28,14,14,14,14,14,14,7,7,7,7,7,7,4,4,2,1

DU BRI EAUN 75 8, ELEEFPAES ). MIAE A 24 string | desc.

>> sort(1,28,28,14,14,14,7,28,14,28,28,4,14,28,28,7,4,28,28,7,28,14,7,7,7,28,28,2;string|desc)
7,7,7,7,7,7,4,4,28,28,28,28,28,28,28,28,28,28,28,28,2,14,14,14,14,14,14,1

51 8.17.6 K#i52,1,1,2,20.3, 2 BEATHET.

>> sort(2,1/2,1/3,2/3,20.3,7|6)
0.33333333,0.5,0.66666667,1.16666667,2,20.3

UIE/EEI P g S A

>> :mode fraction
Switch into fraction calculating mode.
e.g., 1/2+1/3 will return 5/6

>> sort(2,1/2,1/3,2/3,20.3,7|6)
(112),(1]3),(213),(716),2|1,203]|10

sort () BRHIE AT LU HE R p R T 3R AT HE

1
f518.17.7 % A = ! ) Z ,RIERE A BIRRAAT 513, JFH9ERE A FIRTTRERT.
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>> A=[1,1/2;-3.2,4]
input> [1,1/2;-3.2,4]

1 1/2
-3.2 4
>> A.rank()

in> A.rank()
2

>> A.det()
in> A.det()
28|5

>> A.sort()
in> A.sort()
-16|5 1]2
1|1 4|1

139

8.17.6 sqrt

sqrt(n) 3K n BT R.

>> sqrt(2)
out> 1.41421356

R ESRAE A B NS SR 100467, T 2GHAT setprecision(100).

>> setprecision(100)

Now the precision is: 100

>> sqrt(2)
out> 1.4142135623730950488016887242096980785696718753769480731766797379907324784621070388503875343276415727

8.17.7 sqrtn

sqrtn(N,s) iX[E N+, filtn

>> sqrtn(97,3)
out> 4.5947008922070398060942964644223089891209754927190496922213906127249190998804711892627258426230298599
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8.17.8 squaresum

squaresum(max,n) ¥ n FRAFITH, BIRE] x2 + y? = n FPEH. X 1 < x < max.

>> squaresum(10,25)
37°2+(-4)"2
372+(4)"2
472+(-3)"2
472+(3)"2
572+(0)"2

out>

8.17.9 subset

subset (N,m) IR[EJEUT (xq, xa, ..., X)) W) m-E &, XH x; € {0,1,2,...,. N-1}, Hx; <xp < -+ <
Xy

>> subset(8,5)
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8.17.10 sum

N

sum(general_term, x,minValue,maxValue,expand) HTRKAl. XZEFTH L4t T .

» F—SHgeneral_termfEHEIIEIALL;

» AR H AR XS,

» FMEINSHE AR NEREIEE. FEIXE x, minvalue, maxValue #B/&%E%,
H minValue<=x<=maxValue;

» Ja— NS EUE T IE], expand R B R AR ETT.

% B — MR T, R 210 2,

>> sum(i~2,i,1,100)
338350

>> sum(n~2,n,1,10,expand)

1724272437 24472457 2+672+77°2+872+972+1072
out> 385

385

>> nx(n+1)*(2%xn+1)/6
in> 10%(10+1)*(2%10+1)/6

out> 385
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8.17.11 suo

suo(a,b,c,d;h) &[T K% eq24(a,b, c,d;h). ¥ WA DY ) 7.1,

8.17.12 suo24

suo24 Al suo #+& eq24 W44, KL, suo24(a,b,c,d;h) ZE[A T K%L eq24(a,b,c,d;h). FEILE Y
I #5171

8.17.13 symbol

PR AL symbol (x:val) FIF e SUR S IFIRAE. X x4, BS5/5HMN val 2R TR iE. i
symbol (x:36) MEIRE A& x F T1H 36. #1 S symbol(x), MIAE A& x, FEAAH.

2R EIEE 5 R IT, & 2R WA AR B A% Ja TN '8 5 AR B, P 2.4.1.

>> symbol(x:3,y:4,z:5)
out> x has been defined.
out> y has been defined.

out> z has been defined.

>> :list

info> All variables are listed below.

int : x=3 mem addr: 0000029A22542090

int : y=4 mem addr: 0000029A22542290

int : z=5 mem addr: 0000029A22541E10
B L

818 T

8.18.1 tan

tan(x) EIEVIEREL 3R x BIEYME. R 55 202

f 8.18.1 #KIXiH5E tan 1, tan(1.57), tan 7, tan(37t) A1 tan 30°.



8.18 T

>> tan(1)
1.55740773

>> tan(1.5pi)

out> -Inf

>> tan(1lpi)

out> -0

>> tan(3/2pi)
out> -Inf

>> tan(30d)
+1/2/sqrt(3)/2

143

8.18.2 tau

tau(m) THEIERE m @R 2 AN X RS R I — AN R T (m).

15 8.18.2 24 MR T4 1,2,3,4,6,8,12,24. [Hit 7(24) = 8.
>> tau(24)

8.18.3 transform

transform(A, expr) EEPATHFERIVISEE . X B expr FEUT r1+r2x3 2656, £ 1L 2.5.6.

8.18.4 transpose

transpose(A) IR [AIFERE A HR BRI AT VEN 2.5.8.

8.18.5 trimzeros

trimzeros (num) £FBRE{Enumil 5 AL E R0, JEEEUE1080 10, R E — 102 2.
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>> trimzeros(001002300)
out> 1002300

>> trimzeros(001002300.030200)
out> 1002300.0302

8.19 X

8.19.1 xor

xor(numl, num2) THE B R EL. 13X B num LA num288 2 R & i3k 4L

>> xor(100111011601,16011101110001)
out> 1001110011160




o U A W N R

9
10
11
12

iE) a2

Hv0.580 4, Sowya I AfFThAE. 1X B AR &I A LL L dUL IR AR, B K BETE Windows R 4E
TIEAT. XAFE T Sowya.exe [AIZ H 3 T 11 plugins H3& . 55— myplugins &M P #fFH %, 77
B P B E P adE. P X072, plugins H & T 2 1E sowya.exe J3 SIS H 2 INEL. 11 1k
g, W&o

Pi loaded!

All modules have been loaded. Fine!

XY —4T Pi loaded! RIIINE 7 — 4 HPiH{T.

9.1 plugin_pi

plugin_pi.dlU 2T HE m BT, =& K AG IS —MdEfE. BARAHD Whttps: / / gitee.com /nooin_-
195231242 /plugin-pi.

9.2 fhHHIBER

7E >> HURTE R, Wi\ :dev_history A] LAEEE HH NN I T RE.

» list_plugins() — FtH Frd fdifk B 24 F5.

» load_plugin(plugin_pi) — %% plugin_pi.dl1, &5 P BN 5 &1 S 44

» free_plugin(Pi) — B A Pi A, T =X B A1 4 vl Be 546 1 1 Stk A AR ddifk 4T
PLHT list_plugins() %1 H.

PAE A — N BB A1

>> list_plugins()

[plugins] Auto-loaded plugins:
Pi

---Total: 1 ---

[myplugins] user plugins:
---Total: O ---

out> 0
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e VIR S ki NS I OE XS RS VAN TS ARG

Ysowya.exe/d BN, RGiex HAME plugins BHE FHA .dl1 SXHE. M myplugins H g 46
F(EP dUUSC ) U 75 248 A Load_plugin () FamEk. #1u0, ¥ plugin_pi.dll # U1 E] myplugins H
3K, 1E >> PORFF R load_plugin(plugin_pi) Wn#k s

>> load_plugin(plugin_pi)
Pi loaded!
out> 0

In#k A2 B~ Pi loaded!.

9.2.1 fHHFHIE A

T plugin_pi.dlU A A A Pi.d, 2R S BEN Load_plugin(Pi) iRl LAIN#IEM.

9.2.2 ¥l KAV

VERIX B 7R GECED) B9 PL IXAE R A s K TR, 8 (RIEH] free_plugin() B
JBO EAFN R 2. G140 FN Pi->help () KRR 752

>> Pi->help()

[plugin] Pi

Usage:
Pi->print() -- print the Pi 314159265358979...1508984279927
Pi->help() -- print the usage.
Pi->about() -- About the author.

Pi->about () — M ERTEE(E B DL AHEMA4H.

>> Pi->about()
[plugin] Pi
This programe is written by Dik T. Winter and Achim Flammenkamp. It can compute Pi to 15,000 decimal digits.

XEANG T IiEF YRR THE no FkIE T Dik T. Winter M1 Achim Flammenkamp. {i H]
Pi->print() A[4TE, 3k 15000 fi.

IR S HFE ] 6 B2 P Sowya.exe MIGUIR. HIRE 5 SowyaApp.exe, #ifFH% T- print () pR#ER i
TXNPrint (), LA Help () Fl About (). /NS B BRE (B W1: Pi->print (),Pi->help(),Pi->about())¥F
BT BN 45 S )5 1] & 435, 35 F T Sowya.exe; i Pi->Print (), Pi->Help(), Pi->About () K45 LA

2 S

FRFERIR AL, & T SowyaApp.exe.
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45
46

B 5%

1 FEHE

4 :dev_history BJ LAFIH & 7 5.

>> :dev_history
Version: 0.441

Date:

24/11/2018
exp(x)

Version: 0.442--0.443

Date:

04/01/2019
log(x), Un(x), and fixed some bugs, such as operator==,

Now we can compare .9==0.9 and so on.

Version: 0.444

Date:

04/01/2019
Variables can be defined.
fix_variables(1)
a="1+2/3"
a=2+3%9

:clear

Version: 0.445

Date:

08/03/2019
Add two functions:
binary2decimal()

decimal2binary()

Version: 0.446

Date:

17/03/2019
Add extra file in project, functions.h:
which contains self defined functions.

Fixed function sqrtn()

Version: 0.447

Date:

21/03/2019
:change the function declaration IntDivision(string &, string &) to IntDivision(const string &, const string
&)

And change power operation to fast algorithm.

Version: 0.448

Date:

01/04/2019
:Improved the function plus(), and add char ( in operators[], so can deal with expression a+bxc+(dxe+f)xg if a

,b,...,9 are defined.

Version: 0.449

Date:

01/04/2019
:Add function: solve(equation,x,minValue,maxValue).

Version: 0.450

Date:

06/06/2019
exp(x)
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77
78
79
80
81
82
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86
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fixed bug in computation IntDivision, that is: numl % num2

add function decimal2octal(n)

add function decimal2hex(n)

add function firstFactor(n)

add function factorise(n)

Version: 0.451
Date: 27/07/2019
fixed bug of internal function ChangeInfix()

add function decimal2fraction(n)

add internal function isInteger(n)

add internal isPositiveInteger(n)

add internal isNegativeInteger(n)

add function !n=1!+2!+...+n!

Version: 0.452
Date: 27/08/2019
add function eq24(a,b,c,d)

Version: 0.453
Date: 06/09/2019

Version: 0.454
Date: 19/09/2019
add function Collatz() and print3xlmaps(a,b)

Version: 0.455
Date: 21/09/2019
add Lucas-Lehmer test for Mersenne primes in function isprime()

For example: isprime(27°89-1)

Version: 0.456

Date: 11/10/2019

Fixed some BUGs founded on 09-10-2019

For the previous versions, if you input the following :
>> p=3511

>> 27 (p-1)-1mod(p”2)

You will get 27(3511-1)-1@(3511"2
That is, the last char ) is lost.

Version: 0.457
Date: 23/11/2019

Add function sum(general_term,n,min,max) on 09-10-2019

Version: 0.458
Date: 01/12/2019
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Using hash function to deal with functions, add several functions, such as listfunctions(), help(funcName) and etc. on

01-12-2019

Version: 0.459
Date: 15/12/2019
Fix bug: -(-2) and -372 and etc. on 15-12-2019

Version: 0.460

Date: 24/01/2020

Fix bug: a=3

a==

and etc. on 24-01-2020

Set values: a=3
b=a
and etc. on 24-01-2020

Version: 0.461
Date: 21/02/2019
Fix bug: binom(5,5)=Inf on 21-02-2020

Version: 0.462
Date: 05/03/2020
Add exmpo() in function list. on 05-03-2020

Version: 0.463
Date: 11/03/2020
Fix BUG: sum(i!,i,1,20) on 11-03-2020

Version: 0.464
Date: 11/03/2020
Fix BUG: sqrt(x) does not work when x is not an integer on 24-03-2020

Version: 0.465
Date: 02/04/2020
Set default precision to 8, and make some functions do quick calculation when precision is high. Date April 2, 2020

Version: 0.466
Date: 14/04/2020
Add funtion getprecision() and fix bug of function setprecision() when no parameter is given. Date April 14, 2020

Version: 0.467
Date: 16/04/2020
Modify the command class so that print the functions list ordered by name. Date April 16, 2020

Version: 0.468
Date: 29/04/2020
Add command :mode, and enable do fraction calculation. Date April 29, 2020

Version: 0.469
Date: 08/07/2020
Make it possible to do the fraction calculation. Date July 08, 2020

Version: 0.470
Date: 10/07/2020

Make function sum() work under the fraction calculation mode. Date July 10, 2020

Version: 0.471
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Date:

Compa

22/07/2020

re fractions. (Comparer les fractions.) And we make the computing x! possible. For example, 3.4!=3.4%2.4x1.4.

Date July 22, 2020

Version: 0.472

Date:

Fix a

And add function continued_fraction(num,expression,detail,tex). Date July 25, 2020

25/07/2020

bug, the result of x mod 1 should be zero.

Version: 0.473

Date:
Still

e.g.,

28/07/2020
use function continued_fraction() to compute continued fraction.
continued_fraction(3,5,1,1,2). Date July 25, 2020

Version: 0.474

Date:

01/08/2020

Add function Farey(n) to generate Farey series. Date August 01, 2020

>> Ve

Date:

rsion: 0.475
09/08/2020

Version 0.475 is the first version for register user. Date August 09, 2020

Version: 0.476

Date:
Allow

29/08/2020
function sqrt() accept negative number. Date August 29, 2020

Version: 0.477

Date:

Let function pi() return pi and pi(x) return the number of primes which is not greater than x. And add function

30/08/2020

list_pi_x(A,B) to print pi(x), where x is in [A,B]. Date August 30, 2020

Version: 0.478

Date:

Fix bug in function q_DuanwuPlus(). Add function reverse() and reverse_plus(). If input ‘_‘ , then it will return the

01/09/2020

previous result. Date September 01, 2020

Version: 0.479

Date:

02/09/2020

Set system variables. Date September 02, 2020

Version: 0.480

Date:

Permet au syst\‘{e}me d’'effecteur des op\’{e}rations symboliques. Date September 06, 2020

06/09/2020

Version: 0.481

Date:

09/09/2020

Fix bugs in the symbolic operations such as +,-,*,/. Date September 06, 2020

Version: 0.482

Date:

Change the infinity symbol Inf to string ‘Inf‘’ to avoid the error during arithmetic computation. Improved the

22/10/2020

operations including pre_power and etc. Date October 22, 2020

Version: 0.483

Date:

11/11/2020
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Improved function eq24() such that it works under fraction mode. And improved the function fr_multiplication() and

inputcmd2expression(). Date November 11, 2020

Version: 0.484
Date: 24/11/2020

Add functions: Primes(n), p(n) and index_of_prime(n). Date November 24, 2020

Version: 0.485
Date: 10/12/2020

Improved Factorise() and the calculation of n!.

Version: 0.486
Date: 18/12/2020

Fix bug in function Factorise(). Date December 18, 2020

Version: 0.487
Date: 24/12/2020

Fix greate bugs in symbol calculations. Date December 24, 2020

Version: 0.488
Date: 26/12/2020

Fix bugs in symbol calculations. Date December 26, 2020

Version: 0.489
Date: 27/12/2020

Fix bugs in symbol calculations. Date December 27, 2020

Version: 0.490
Date: 28/12/2020

Such expressions (x-1)(x+2) are allowed. Date December 28, 2020

Version: 0.491
Date: 14/03/2021
Add function Fibonacci(). Date March 14, 2021

Version: 0.492

Date: 21/03/2021

Improve the functions gcd() and lcm() and let them support multiparameters.
Fix bugs in functions help() and Factorise().

Date March 21, 2021

Version: 0.493

Date: 22/03/2021

Fix bugs in functions log() or 1ln().
Date March 22, 2021

Version: 0.494--0.499

Date: 12/04/2021

Improve functionality of Calculator.
Date April 12, 2021

Version: 0.494

Date: 11/05/2021

Improved the algorithm of computing !n
Date May 11, 2021

Version: 0.495
Date: 23/06/2021

Try 10000! or Factorise(10000!).

Date December 10, 2020
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Add Mobius function: mobius(x).
Date June 23, 2021

Version: 0.496

Date: 06/09/2021

Add function: printSeries(1l/n,n,1,10).
Date September 6, 2021

Version: 0.497

Date: 12/10/2021

Add function: hex2decimal(OxABCDEF123456).
octal2decimal(01234567).
any2decimal(num,p)

Date October 12, 2021

Version: 0.498

Date: 28/11/2021

Add function: goldbach(n). Verify the Goldbach conjecture.
Date November 28, 2021

Version: 0.499

Date: 03/12/2021

Improved function: goldbach(n).
Date December 03, 2021

Version: 0.500

Date: 14/03/2022

Add function subset(N,m) on Pi Day.
Date March 14, 2022

Version: 0.501

Date: 06/07/2022

For convenience, we change the name of functions expmo() to expmod().

Date June 13, 2022

Fix function exp(x), here x may be negative.

Date July 4, 2022

Add function decimal2any(N, base). We also add functions for p-adic numbers, such that ord_p() and norm_p().
Date July 6, 2022

Version: 0.502

Date: 21/07/2022

Change if else statements to a switch statement for string.
Date July 21, 2022

Version: 0.503

Date: 24/07/2022

Matrix definition, A=[1,2,3;4,5,6;7,8,9].
Date July 24, 2022

Version: 0.504
Date: 25/07/2022
Fix some bugs.
Date July 25, 2022

Version: 0.505

Date: 28/07/2022

Add function EulerBrackets(), qid=2965.
Date July 28, 2022
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Version:

Date: 29/07/2022

0.506

Fix some bugs in matrix inputting.

Date July 29, 2022

Version:

Date: 07/08/2022
Add function Factorial(n),

0.507

Date August 7, 2022

Version:

Date: 10/08/2022

Add function IndefiniteEquation(a,b), solve the indefinite equation ax+by=1.

0.508

Date August 10, 2022

Version:

Date: 11/08/2022

0.509

return the standard decomposition of n!.

Fix bugs of IndefiniteEquation(a,b).
Date August 11, 2022

Version:

Date: 20/08/2022

0.510

A R
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We change the interface of the CalculatorApp by Using UPP’s Docking technology. And we start to write the manual of

Calculator.

Date August 20, 2022

Version:

Date: 22/08/2022

0.511

Fix bug of fraction operation described in qid=2973.
Date August 22, 2022

Version:

Date: 24/08/2022
Update the manual of Calculator and add download link to update Calculator.

0.512

Date August 24, 2022

Version:

Date: 28/08/2022

0.513

Update the manual of Calculator and fix some bugs.
Date August 24, 2022

Version:

Date: 29/08/2022
Add dialog for register and add the backup serialization data as used in the DockingExample2 in U++ reference.

0.514

Date August 24, 2022

Version:

Date: 01/09/2022

0.515

Add two functions disp() and det().

Date September 1,

Version:

Date: 02/09/2022

Fix bugs.

0.516

2022

Date September 2, 2022

Version:

0.517
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Date: 04/09/2022

Add function solve_n3plus_until_M3_eq_p3(n,M) to find the solutions of the equation:

n"3+(n+1)"3+...+M"3=0"3.
Date September 4, 2022

Version: 0.518

Date: 05/09/2022

Improve matrix input rules, see qid=2978.
Date September 5, 2022

Version: 0.519

Date: 09/09/2022

Fix mod function, we allow negative numbers. For example, -680mod47.
Date September 9, 2022

Version: 0.519

Date: 10/09/2022

Happy Mid-Autumn Festival!
September 10, 2022

Version: 0.520

Date: 11/09/2022

Fix the bug described in qid=2928, about the precedence of operators
Try (2x1+1)*1!%2~(2x1) and 9!3!.

Here 9!3! means 9!(3!).

Date September 11, 2022

Version: 0.521

Date: 13/09/2022

Solve the indefinite equation like 25x-13y+7z=4.
Try input ‘IndefiniteEquation(25,-13,7;4)°.

Date September 13, 2022

Version: 0.522
Date: 18/09/2022
Solve the indefinite equations like x+2y+3z=4 and 7x1+4x2-2x3+3x4=2.

Try input ‘IndefiniteEquation(1,2,3;4)‘ or ‘IndefiniteEquation(7,4,-2,3;2)".

Date September 18, 2022

Version: 0.523

Date: 30/09/2022

Input matrix with elements in the form of expression.

Try input ‘[272-1,6+5%3,7-1/4;1/3,-1+2/3,0;1-3"2,-2,7+9/7]1".
Date September 30, 2022

Version: 0.524
Date: 03/10/2022

Add function EulerVarphi(n), which return the amount of numbers that less than n and coprime to n.

Date October 03, 2022

Version: 0.525

Date: 16/11/2022

Make the function binom() support simple symbolic operations.
For example, binom(n,k) will return (n)!/((k)!*(n-k)!).

Date November 16, 2022

Version: 0.526
Date: 07/12/2022
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Fix bug of IndefiniteEquation()
For the case IndefiniteEquation(a,b;c), it will use the same algorithm of IndefiniteEquation(a,b).
Date November 16, 2022

Version: 0.527

Date: 09/12/2022

Add a parameter in function sum(). Try sum(n”2,n,1,100) and sum(n”2,n,1,100,expand). The last parameter ‘expand‘ will
print the expression.

Date December 09, 2022

Version: 0.528

Date: 16/12/2022

Add the operations of polynomials, such as addition, subtraction and multiplication.

First we switch to polynomial mode by typing ‘:mode=polyn‘, then type ‘(-4x"3+x"2)+(3x-x"6)*2x‘ and push Enter key.
Here we only deal with polynomial of variable x.

Date December 16, 2022

Version: 0.529

Date: 17/12/2022

Simplify the output of the result polynomial. Delete the zero terms(for example, 0x~2) in the polynomial.
C(x+1)*(x*2-x+1) * will return 1x”*3+1x70.

Date December 17, 2022

Version: 0.530
Date: 01/01/2023
Add division of polynomials.
For example ‘(x"3+x+1)/(x+1)‘ will return quotient: x"2-1x"1+2

remainder: -1.
Date January 01, 2023

Version: 0.531

Date: 03/01/2023

Add the power of the polynomial.
Try ‘(x"2+2)"3*.

Date January 03, 2023

Version: 0.532

Date: 12/01/2023

Make handling large number coefficients of polynomial possible.
Try ‘(x"2+2)7100‘.

Date January 12, 2023

Version: 0.533

Date: 27/01/2023

Fix bug[qid=3056] of polynomial calculation. The coefficients are calculated by using fractions.
Try ‘(X"4+3x"3-x"2-4x-3)/(3x"3+10x"2+2x-3) ‘.

Date January 27, 2023

Version: 0.534

Date: 30/01/2023

The function isprime(n) allows negative numbers as arguments.

Try ‘isprime(-1291)

Improve the algorithm of function solve_n3plus_until_m3_eq_p3().
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Try ‘solve_n3plus_until_m3_eq_p3(10,100)‘

Date January 30, 2023

Version: 0.535
Date: 31/01/2023

Add function Legendre(a,p) to calculate the value of Legendre symbol (a|p), where a is coprime with p and p is a prime

number.

Try ‘Legendre(438,593)°

Date January 31, 2023

Version: 0.536
Date: 02/02/2023

Add function Jacobi(a,p) to calculate the value of Jacobi symbol (a|p), where a is coprime with p and p is an odd

number.
Try ‘Jacobi(438,593)‘ or ‘Jacobi(438,593,show) "’
Date February 2nd, 2023
Version: 0.537
Date: 04/02/2023

Add function printRecursiveSeries(Iteration_expression, x, initialValue, N, delimiter).

Try ‘printRecursiveSeries(x/2,x,2,10,\n)"’

‘printRecursiveSeries((4*n-2)*h_n,h_n,1,10,\n)"’

Date February 4th, 2023

Version: 0.538

Date: 10/02/2023

Fix bug of function IndefiniteEquation().
Try ‘IndefiniteEquation(51,24;906) "

Fix bugs in polynomial operations. Add function simplify(polynomial).

Try ‘simplify(x+2-3x+x72-3x72)"‘.

Date February 10, 2023

Version: 0.539
Date: 11/02/2023

Fix bugs in polynomial operations. Add operations (polyl)%(poly2), (polyl)mod(poly2) and (polyl)==(poly2).

Make sure add to enclose parentheses around polynomials.
Try ‘(x72000)% (X 4+Xx"3+2x"2+x+1) *,
‘(x"~2000)mod (X 4+Xx"3+2X"2+x+1)

C(X+X72-3)==(-3+x"2+x) ‘.

Add function ‘deg()‘ to get the degree of polynomial.
Try ‘deg(x"2-x"3+7-x79) ‘.

Date February 11, 2023

Version: 0.540
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Date: 13/02/2023

Make the function decimal2binary() and binary2decimal() able to handle decimals.
Try ‘setprecision(100)‘

‘decimal2binary(2023.0213) ‘.

Date February 13, 2023
Version: 0.541

Date: 16/02/2023

Fix bug of function printRecursiveSeries() and improve it.

Try ‘printRecursiveSeries((a_n+n+1)/(1+a_nx(n+1)),a_n,2,10,\n,linenumber)’
‘printRecursiveSeries(a_{n+1}==(a_n+n+1)/(1l+a_n*x(n+1l)),a_3=2,10,\n, linenumber) ‘.
Date February 16, 2023

Version: 0.542

Date: 24/02/2023

Fix bug of function printRecursiveSeries().

Try ‘printRecursiveSeries(-5+*I_k+1/(k+1),I_k,0.08,10,\n,linenumber)

Date February 24, 2023

Version: 0.543
Date: 16/03/2023
Implement batching, i.e. read a file and execute the statements in it sequentially.

First write some expressions or functions in a text file, named for example test.sy, with content below.

a=2

a+3x8

:mode=polyn
(-4X"3+X72)+(3%-X"6) *2X
:mode=numerical
A=[1,2;

3,-2]

B=[123

4;3,2,0
1;0,2,0,9;1,3,5,

-1]
EulerVarphi(20230316)
hex2decimal(0x134b0ac)

Save it and run the command:

calculator.exe test.sy

We also can specify the output file by using the following way.

calculator -f test.sy -o output.txt

Date March 16, 2023

Version: 0.544
Date: 24/03/2023

159

Add function Factorise_analysis(n) to decompose a positive integer into the product of two types of prime numbers. One

type is equal to 1(mod 4), another is equal to 3(mod 4).
And compute some functions such as delta(n), epsilon(n) and xi(n).

Try Factorise_analysis((3 * 24 x 2023) ~ 2)
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Change the internal logic of the mode.
Try ‘:mode help’

Date March 24, 2023

Version: 0.545
Date: 25/03/2023

Add function Gcd(polyl, poly2) to compute the greatest common divsor(factor) of polynomials.

Try ‘Ged(x"443Xx"°3-x72-4x-3,3x"3+10x"2+2x-3) *

‘Ged2 (X™N4+3x7°3-x"2-4x-3,3x"3+10x"2+2x-3)

Add function monic_polyn() to transfer a polynomial to monic polynomial.

‘Try monic_polyn(3x"2+6x-9x+2) ‘.

Date March 25, 2023

Version: 0.546
Date: 01/04/2023

Fix errors of function Gcd() and Gcd2(). Add the function diff() to differentiate polynomial function.

Try ‘diff(x™4+3x73-x"2-9x+7) ‘.

Date April 01, 2023

Version: 0.547
Date: 02/04/2023

We modified the sqrt() function so that it returns results of the form mxsqrt(n) in fractional calculation mode.

Try ‘:mode fraction
sqrt(972) ‘.

Date April 01, 2023

Version: 0.548
Date: 06/04/2023

Improved the algorithm used by function listpseudoprimes(n).

Date April 06, 2023

Version: 0.549
Date: 09/04/2023

Fix bug in function printRecursiveSeries(). And we can type ‘:help funcName‘ or ‘:h funcName’ to display the

Now it runs fast.

introduction of the function, just like input ‘help(funcName)‘.

Date April 09, 2023

Version: 0.550
Date: 11/04/2023

Fix bug in function diff(polyn). Update the function solve() and make it to solve equation like ax”"2+bx+c==0.

Try ‘solve(x"2+7x+8==0)‘ or ‘solve(x"2==-7x-8)°*

We add the two functions solve() and eq24() to the basic version. And we rename Calculator to Sowya. But we will still

use calculator for the name of the class inside this project.

Date April 11, 2023
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Version: 0.551

Date: 19/04/2023

Make the function sqrtn() deal with the fraction. For example, Try ‘sqrtn(64/27,3)‘.
And fix bug in function sqrt().

We also make the function solve() can solve the equation like ax"3+bx”~2+cx+d==0.

Try ‘solve(x”3-3x"2+2x"1==0)

Date April 19, 2023

Version: 0.552
Date: 01/05/2023

Fix bug of sum() function under fraction mode, Try

‘:mode fraction*
‘sum(1/8x((i-1)/8)"2,i,1,8)".

Date May 01, 2023

Version: 0.553
Date: 02/05/2023

Add the function of complex number operations. Try

‘:mode complex’
‘(142i)+(3-41)°
‘(1+21)-(3-44)°
(1+21)*(3-4i) "
‘(1+21i)/(3-41)°

Date May 02, 2023

Version: 0.554
Date: 07/05/2023

Add function inv(A) to compute the inverse matrix of A. Try

‘A=[1,2,3;4,5,6;7,8,0]1"
‘inv(A)*
‘:mode fraction’

‘inv(A)’

Date May 07, 2023

Version: 0.555
Date: 04/06/2023

By using clox (http://www.craftinginterpreters.com/), we make programing in Sowya possible. Try

‘:mode clox’

‘fun echo(){var n=900000000000000000; while(n<900000000000000009){print n*n;n=n+1;}}’
‘echo(); "

‘iq

‘

Date June 04, 2023

Version: 0.556
Date: 08/06/2023
In mode clox, we can input multiple lines. Try

161
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729 >>:mode clox
730 >{
731 fun echo(){

w

732 var n=9;
733 while(n<20){

734 print 2%n;
735 n=n+1;

736 }

737 }

738 }

739 >echo();

740 >:q

741

742 >>

743

744 Date June 08, 2023

745

746 Version: 0.557

747 Date: 11/06/2023

748 In mode clox, we add native function length() to return the length of string and function ith_char(s,i) to return the
i-th char of string s.

749 Try

750

751 >>:mode clox

752 var x="Hello Sowya!";
753 print length(x);

754 print ith_char(x,6);
755

756 Date June 11, 2023

757

758 Version: 0.558
759 Date: 14/06/2023
760 In mode clox, we add native function avg() to calculate the average value of several numbers.

761 Try

762

763 >>:mode clox

764 print avg(12,3,4,5,98);
765 var x=12;

766 var y=29;print avg(x,y);
767

768 And we also add load file function. Suppose we write a function named avg(a,b) in the file avg.sy in the folder code.
769
770 Then try

771 >>:mode clox

772 load(code\avg.sy)
773 print avg(2,3);
774

775 Date June 14, 2023

776

777 Version: 0.559
778 Date: 17/06/2023
779 In mode clox, we add native functions setprecision() and setmode().

780 Try

781

782 >>:mode clox

783 print 1/2+1/3;
784 setprecision(20);

785 print 1/2+1/3;
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setmode(1);

print 1/2+1/3;

Date June 17, 2023

Version: 0.560
Date: 21/06/2023

In mode clox, we improved the print function. It will print newline when ‘\n‘ accurred.

Try

>>:mode clox

print 1/2+1/3;

print "\n";
var a=2;
var b=3;

var c=axb;

print a,"\n", b,"\n",c,"\n";

Also, we improved the variable declaration. Now we can define multiple variables in one line.

Try

var a=2, b=3,

Date June 21, 2023

Version: 0.561
Date: 04/07/2023

c=axb;

A R
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In mode clox, we fix a bug that we can not run the native function avg. The reason is that we forget claim the global

variable pA in class Calculator.

Date July 04, 2023

Version: 0.562
Date: 08/07/2023
A bug is fixed. Try

:mode fraction

printSeries((-1)"n*1/(2*n+1),n,0,10)

(1/5+1/3)~(-2)

(-1/3)7(3/2)

Date July 08, 2023

Version: 0.563
Date: 24/07/2023

Several functions are opened in the basic version. See which functions are available,

listfunctions()

Add operations for the matrix elementary transformations. Try

A=[1 2 3;4 5
transform(A,
transform(A,

transform(A,

6;7 8 0]
r2-rlx4)
r3-rlx7)

cl<-->c3)
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:mode fraction
transform(A, c2x(-1/3))

Date July 24, 2023

Version: 0.564
Date: 25/07/2023
Make elementary transformation available for matrix with x. Try

A=[5x,1,2,3;x,x,1,2;1,2,x,3;x,1,2,2x]
transform(A, rl<-->r3)

transform(A, r2-rlxx)

transform(A, r3-rl%5x)

transform(A, r4-rlxx)transform(A, r2*(-1))
transform(A, r3x(-1))

transform(A, r4x(-1))

transform(A, r3-r2x10)

transform(A, r4-r2x2)

transform(A, r2+r3xx)

transform(A, r3-r4)

Date July 25, 2023

Version: 0.565
Date: 30/07/2023
Fix bug in multiplication for fraction. Try

A=[0,a,2,1;-a,0,d,3;-2,-d,0,1;-1,-3,-1,0]
det(A)

Date July 30, 2023

Version: 0.566
Date: 31/07/2023

Add function transpose() to return the transpose matrix of the given matrix. For the above matrix A, Try

transpose(A)

Date July 31, 2023

Version: 0.567
Date: 02/08/2023

Addition, subtraction and multiplication of matrices are implemented. Try

A=[1 2;3 4]
B=[-2 0;0 3]
A+B

A-B

AxB

A™2

A+Bx*A

Date August 02, 2023
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Version: 0.568
Date: 04/08/2023
Use unordered_map<> to store the variables.

Date August 04, 2023

Version: 0.569
Date: 05/08/2023

Fix a bug. In polyn mode, ‘Xx*xxx-3xxx+2x-5‘ will be transformed into ‘x"3-3x"2+2x-5‘. Try it.

Date August 05, 2023

Version: 0.570
Date: 07/08/2023
Add two functions CofactorMatrix(A,i,j) and DetExpansion(A,r2). The first returns the (i,j)-th element of matrix A.

The second will expand matrix A along ri(row i) or cj(column j).

Try
A=[1,0,-2;1,1,3;-2,3,1]
CofactorMatrix(A,2,3)
DetExpansion(A,rl)
DetExpansion(A,c2)

Date August 07, 2023

Version: 0.571

Date: 10/08/2023

Add E() function to generate elementary matrix. E(n,i,j(k)) will generate the elmentary matrix E(i,j(k)) of order n.
And E(n,i(k)) will generate the elementary matrix E(i(k)) of order n.

Try
E(4,2,3(5))
E(5,3(2))
:list

Date August 10, 2023

Version: 0.572
Date: 19/08/2023

Add rank() function to calculate the rank of matrix.

Try
A=[1 3 6;1 2 3;1 4 9]
rank(A)
rank(A,hint)

Date August 19, 2023

Version: 0.573

Date: 25/08/2023

Fix a bug in rank() function. To return the rank of matrix A, simply input rank(A). If we want to calculator the row
rank of A, then input rank(A,row), which will use elementary row transformation of A to calculate the rank. Of
course, you can input rank(A,col) to return the column rank of A. While rank(A,hint) also return the rank of A,
it will use elementary row transformation when the rows of A is less or equal than the columns of A, and use the
elementary column transformation when the rows of A is greater than the columns of A.
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Date August 25, 2023

Version: 0.574
Date: 29/08/2023
We extend functionality to function eq24(). Also we add aliases ‘s24()‘ and ‘suo()’.

Try
eq24(8,6,4,4)
s24(11,10,5,1;24)
suo(8,6,6,4;28)

Date August 29, 2023
Version: 0.575

Date: 01/09/2023
We extend functionality to function solve() to solve linear equations.

Try
A=[1,1,-3,-1;3,-1,-3,4;1,5,-9,-8]
b=[1;4;0]
solve (A*x==b)

Date September 01, 2023

Version: 0.576
Date: 02/09/2023

Try
A=[1,1,-3,-1;3,-1,-3,4;1,5,-9,-8]
b=[1;4;0]
solve (A*x==b,normal)
solve (A*xx==b,hint)
solve (Axx==b,normal, hint)
Date September 02, 2023

Version: 0.577
Date: 09/10/2023
We add the ispolyn() function to check if the input string is a polynomial of x.
Try
ispolyn(3*(9+2)x"3)

Date October 09, 2023

Version: 0.578

Date: 21/10/2023

Adapt to SciTE so that *.sy , x.sc files can be run in SciTE. where *.sy is a sowya file, which can be executed line
by line by sowya.exe; And *.sc is a sowya clox programming file and can be executed by sowya.exe.

Date October 21, 2023

Version: 0.579

Date: 26/10/2023

When switching to clox mode, Sowya will automatically load the files in the ‘ext’ directory. If this directory does
not exist, it will create it. Now we can put the code of the custom function into the ‘ext’ directory to enhance
the functionality of Sowya.

Date October 26, 2023

Version: 0.580
Date: 14/12/2023
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1008 We add plugin system.

1009 list_plugins() -- (list the names of all plugins)
1010 load_plugin(Pi) -- (load the plugin named Pi)

1011 free_plugin(Pi) -- (unload the plugin named Pi)
1012

1013 For example, when we load Pi plugin, we can type ‘Pi->print()‘ to print 15,000 decimal digits of Pi.
1014 The plugin file is .dll file which is located in plugins or myplugins directory.

1015 Date December 14, 2023

1016

1017 Version: 0.581

1018 Date: 21/12/2023

1019 Add sine function. Try:

1020 sin(1)

1021 sin(1.2)

1022

1023 Date December 21, 2023
1024

1025 Version: 0.582
1026 Date: 25/12/2023
1027 Add functionality to the sine function. Try:

1028 sin(1.5pi)

1029 sin(2/3pi)

1030

1031 Date December 25, 2023
1032

1033 Version: 0.583
1034 Date: 29/12/2023
1035 Add function deg2rad(). Try:

1036 deg2rad(15)
1037

1038 Date December 29, 2023
1039

1040 Version: 0.585
1041 Date: 5/1/2024
1042 Add cosine function. Try:

1043 cos(1)
1044 cos(1.5pi)
1045 cos(30d)
1046

1047 Date January 5, 2024

1048

1049 Version: 0.586

1050 Date: 7/1/2024

1051 Add functions: ceil() and floor(). Try:

1052 ceil(1.23)
1053 floor(-1.5)
1054

1055 Date January 7, 2024

1056

1057 Version: 0.587

1058 Date: 9/1/2024

1059 Add functions tau(m) and biggest_factor(m). tau(m) will return the number of all factors of positive integer m. And
biggest_factor(m) returns the biggest factor less than m. If m is a prime then biggest_factor(m) returns m itself
. For example, 2024 == 273%11x23, then tau(2024)=(3+1)*(1+1)*(1+1)=16. Try:

1060 tau(2024)
1061 Date January 9, 2024
1062

1063 Version: 0.588
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Date: 13/1/2024

Add function multiplicativeOrder(a,m), which will return the multiplicative order of a of modular m, if (a,m)=1. Try:
multiplicativeOrder(7,2024)

Date January 13, 2024

Version: 0.589

Date: 16/1/2024

We add the function sort(), which will sort several numbers (including decimals, integers or fractions). Try:
sort(1,28,28,14,14,14,7,28,14,28,28,4,14,28,28,7,4,28,28,7,28,14,7,7,7,28,28,2)
sort(1,28,28,14,14,14,7,28,14,28,28,4,14,28,28,7,4,28,28,7,28,14,7,7,7,28,28,2;desc)
sort(1,28,28,14,14,14,7,28,14,28,28,4,14,28,28,7,4,28,28,7,28,14,7,7,7,28,28,2;string|desc)
sort(2,1/2,1/3,2/3,20.3,7|6)
:mode fraction
sort(2,1/2,1/3,2/3,20.3,7|6)

Date January 16, 2024

Version: 0.590
Date: 6/2/2024

Try:
A=[1,1/2;-3.2,4]
A.rank()
A.det()
A.sort()
Date February 6, 2024

Version: 0.591

Date: 23/3/2024

Add function InfixToPostfix() to convert infix expression to postfix expression. Try:
InfixToPostfix(a+bxc+(dxe+f)*g)

Date March 23, 2024

Version: 0.592

Date: 31/3/2024

Fix some bugs in computation of polynomial. See qid=3067.

Add the command :change to change the main variable in polynomial. When we input :mode polyn, sowya is in polyn mode,
‘x' is the default variable. If we want to deal with polynomial f(t), we can input :change x t to change the main

x‘ to ‘t’.

‘

variable
Try:

:change x->t

:change x=t

Add the commands :delete and :del to remove variable in poly_vars, where poly_vars is a map used to store the
variables used in the multivariate polynomial.
We use symbol(u2) to add variable ‘u2‘ to the poly_vars. If we wang to delete all the variables in poly_vars, use :

clear poly_vars

Try
symbol(y)
symbol(what)
symbol(z)
:poly_vars
:del what
Date March 31, 2024

Version: 0.593
Date: 8/4/2024

Improvements to the symbol() function.
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1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170

1171
1172
1173
1174

Try:
symbol(x,y,z,what)
:poly_vars
symbol(a:2)
symbol(b:3,c:4)
1list

Date April 8, 2024

Version: 0.594
Date: 15/4/2024
Support addition and subtraction of multivariate polynomials.

Try:
:mode polyn
symbol(x,y,z)
X"2-y"3+zy+6Xx"2
X"2-y"3+zy+6X"2+7y"3-zy
Date April 15, 2024

Version: 0.595
Date: 22/4/2024

Fix some bugs in computation of polynomials.

Try:
:mode polyn
x"1.2
XM (1.2+42.3)+x"2
Date April 22, 2024

Version: 0.596
Date: 23/4/2024
Fix some bugs in computation of polynomials.

Try:
:mode polyn
(X+2+x72)/0.2
Date April 23, 2024

Version: 0.597
Date: 4/5/2024

Support multiplication of multivariate polynomials.

Try:

:mode polyn

symbol(y)

(2x-1) (y+2)

(X+Y) (X+y) (X+Y) (x+y) (x+y)
Date May 4, 2024

Version: 0.598
Date: 5/5/2024

Fix some bugs in doing multiplication of the multivariate polynomials.

are supported.

Try:
:mode polyn
symbol(a,b,c,d,y)
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1175 (y-x)*2
1176 (a+b) (c+d)
1177 (x+y) "5
1178 (a+b+c)"2
1179 Date May 5, 2024
1180

1181 Version: 0.599

1182 Date: 9/5/2024

1183 Modify internal function dealWithInputCommand() in Calculator.cpp.
1184 Date May 9, 2024

1185

1186 Version: 0.600

1187 Date: 13/5/2024

1188 Fix bug of Fibonacci() function. Try

1189 fibonacci(1).

1190 Add function limit() or lim() to calculate the limit of a rational function at a certain point.
1191

1192 Try:

1193 limit(((x"3-1)(x+1))/(x-1),x,1)

1194

1195 Date May 13, 2024

1196

1197 Version: 0.601

1198 Date: 20/5/2024

1199 Add function isprime() in clox mode. That is we can check prime number in programs.
1200

1201 Try:

1202 :mode clox

1203 load(code/n2plus4.sy)

1204 println n2plus4(100);

1205

1206

1207 Date May 20, 2024

1208

1209 Version: 0.602

1210 Date: 21/5/2024

1211 Fix dealWithInputCommand() in myFunctions.h

1212

1213

1214 Date May 21, 2024

1215

1216 Version: 0.603

1217 Date: 23/5/2024

1218 Fix the determinant calculation of the matrix with letters. See qid=3317.

1219

1220 Try:

1221 A=[x-3,-5;5,x-3]

1222 det(A)

1223 B=[o0,1,1,1;1,0,x,x;1,x,0,x;1,x,x,0]
1224 det(B)

1225

1226 Date May 23, 2024

1227

1228 Version: 0.604

1229 Date: 31/5/2024

1230 Fix the internal functions isEqualTo(), gcd() and solve_eqn_of_deg2().
1231

1232 Try:



1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
12760
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290

A R

solve (x™2+x+1==0)
solve(2x"2+10==0)

Date May 31, 2024
Version: 0.605
Date: 16/6/2024

Fix the solve_eqn_of_deg2() and add native function binom() in clox mode.

For example:
https://www.zhihu.com/question/658915012/answer/3531071669

Date June 16, 2024
Version: 0.606
Date: 22/6/2024

Fix a bug in printRecursiveSeries(). See qid=3331. Support simple derivative operations.

For example:
diff(exp(sin(x"2+x+1)))

Date June 22, 2024
Version: 0.607
Date: 15/7/2024
Add C style comment /* *x/ in clox mode, see clox/scanner.c. For example:
println /* sowya is ...*x| /* * *x/ "hello sowya";
Date July 15, 2024
Version: 0.608
Date: 3/8/2024
Fix bug in production of polynomials.
:mode polyn
symbol(a,b,c)
(a+b+c) (a+b-c) (a-b+c) (-a+b+c)
Date August 3, 2024
Version: 0.609
Date: 9/8/2024
Fix some bugs.
:mode polyn
(3x73)/(2x72)
(3x)/(2x~2)
1/x
Date August 9, 2024
Version: 0.610
Date: 20/8/2024

Fix some bugs.

:mode polyn
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1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
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1325
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1344
1345
1346
1347
1348

172

symbol(x,y)
(X+y-1) (x+y+1)

Date August 20, 2024

Version: 0.611
Date: 7/9/2024
Add factorial() in clox mode.

:mode clox
println factorial(9);
println factorial(9,6)

Date September 7, 2024

Version: 0.612
Date: 19/9/2024
Add function LagrangePolyn().

LagrangePolyn(1,1;4,2;9,3)

Date September 19, 2024

Version: 0.613
Date: 8/10/2024

Update the function sin().

setprecision(50)
sin(50)

Date October 08, 2024

Version: 0.614
Date: 12/10/2024

Improve the function transform().

D1=[4,2,-1,1;6,3,-1,2;12,5,-3,4;16,3,-2,2]
transform(D1, -2x*cl)
transform(D1,cl-8x*c3)

Date October 12, 2024

Version: 0.615
Date: 13/10/2024
Fix bug since v0.568. Improved function inputcmd2expr() in source file Calculator.cpp.

a=2
b=3
c=6

(a+b)*c
Date October 13, 2024
Version: 0.616
Date: 02/11/2024

Add sine and cosine functions in clox mode.

:mode clox



1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406

setprecision(50);
print sin(50);
print cos(50);

Date November 02, 2024

Version: 0.617

Date:

11/11/2024

Add :claim to make a claim.

:claim a==b
==b
(a-b)"2
:mode polyn
symbol(a,b)
(a-2-b)"2

Date November 11, 2024

Version: 0.618

Date:

When :claim sin(2x)=2sin(x)*cos(x), it expands the expression of sin(2x).

17/11/2024

:claim sin(2x)=2sin(x)*cos(x)
sin(2t)

sin(x-t)

sin(9-x2)

sin(2(x-a))

Try ‘sin(2sin(x))‘.

Date November 17, 2024

Version: 0.619

Date:

27/11/2024

Add EulerVarphi() in clox mode.

:mode clox
print EulerVarphi(9);

Date November 27, 2024

Version: 0.620

Date:

05/12/2024

A R

For functions printSeries(), when the last parameter is \null, then the delimiter is the empty string '’.

Try,

printSeries(n+1,n,0,10,\null)

Date December 05, 2024

Version: 0.621

Date:

In clox mode, we add two functions: Shorten(string, Nd) and truncate(number, Nd), where N is a positive integer.

Try,

18/12/2024

:mode clox
print Shorten("Hello Sowya",8d);
print truncate("Hello Sowya",8d);
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1407 print truncate(1.532088886237956070404785301110833347871664914160791110362546,16d) ;
1408

1409 Date December 18, 2024

1410

1411 Version: 0.622
1412 Date: 22/12/2024

1413 Add parameter for Primes() function.

1414

1415 Try,

1416 Primes(100)

1417 Primes (100, true)
1418 Primes (100, false)
1419 Primes(1000,yes)
1420

1421 Date December 22, 2024
1422

1423 Version: 0.623
1424 Date: 26/12/2024

1425 We can assign a variable to another.

1426

1427 Try,

1428 A=[1 2;3 4]
1429 B=A

1430 B

1431

1432 Date December 26, 2024
1433

1434 Version: 0.624

1435 Date: 17/01/2025

1436 Fix bug [qid=3374].

1437 Date January 17, 2025

1438

1439 Version: 0.625

1440 Date: 20/01/2025

1441 Enhance the operation of unary polynomials to enable the processing of four-rule operations of rational functions.

1442 For example:

1443 :mode polyn
1444 X/ (x+1)+1/x
1445 1/x/x

1446 (1/x)*x

1447 Date January 20, 2025
1448

1449 Version: 0.626

1450 Date: 06/03/2025

1451 Using function QR(A), we can perform a QR decomposition of an invertible matrix A.
1452 For example:

1453 A=[122;212;121]
1454 QR(A)

1455 Date March 06, 2025

1456

1457 Version: 0.627

1458 Date: 27/03/2025

1459 Add 1n() function in clox mode.

1460 And we fixed a lot of compilation warnings.
1461

1462 Date March 27, 2025

1463

1464 Version: 0.628



1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482

1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
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Date: 02/04/2025

Implement a linear programming solver. Try the following examples. Every example is ended with a semicolon.

max z=5x_1+3x_2,
-2x_1+x_2<=5,
x_1+x_2<=7,
x_1+2x_2<=10,

X_1>=0,x_2>=0;

max z=2X_1+3x_2, 2x_142x_2<=12, x_1+2x_2<=8, 4x_1l<=16, 4x_2<=12, x_1>=0,x_2>=0;

Date April 02, 2025

Version: 0.629

Date: 22/04/2025

Add exp() function in clox mode.

We add a function named PrimitivePolyn() to determine whether a given polynomial with integer coefficients is a

primitive polynomial.
Try PrimitivePolyn(2x"5-3x"3+4x"2)
Date April 22, 2025
Version: 0.630
Date: 24/04/2025
Function Eisenstein() Use Eisenstein’s discriminant method to determine whether a polynomial is irreducible.
Try Eisenstein(x™2+2)
Date April 24, 2025
Version: 0.631

Date: 30/04/2025

Fix bug in multiplication.

Try
2%37°n
J=[3"n nx3"(n-1);0 37n]
A=[1 2;0 2]
Ax]
Date April 30, 2025

Version: 0.632
Date: 05/05/2025

Fix bug in sqrtn(a,n).

Try
14!
sqrtn(87178291200, 14)

Date May 05, 2025

Version: 0.633

Date: 15/05/2025
Add tan() and cot() functions. Fix some bugs in clox mode.
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1522 Try

1523 :mode clox

1524 print sqrt(4)+sqrt(9);
1525

1526 Date May 15, 2025

1527

1528 Version: 0.634

1529 Date: 09/06/2025

1530 Fix some bugs in clox mode.
1531

1532 Try

1533 :mode clox

1534 print sin(cos(1));
1535

1536 Date June 09, 2025

1537

1538 Version: 0.635

1539 Date: 13/06/2025

1540 Add function pi() in clox mode.

1541

1542 Try

1543 :mode clox

1544 print sqrt(2)/2+tan(1)-pi()/2-1n(2);
1545 print pi(20);

1546

1547 Date June 13, 2025

1548

1549 Version: 0.636
1550 Date: 16/06/2025

1551 Use the virtual machine (VM) of clox to perform calculations.

1552

1553 Try

1554 sqrt(2)/2+tan(1)-pi()/2-1n(2)
1555 pi(20)

1556 1+sqrt(4)+5°2

1557

1558 Date June 16, 2025

1559

1560 Version: 0.637
1561 Date: 20/06/2025
1562 Recall we have fixed function ConvertInfixToPostfix() on 2024-11-17 in v0.617.

1563 And now we no longer need InsertCommaInPostfix().

1564

1565 Try

1566 A=[1 2;3 4]
1567 B=[3 4;2 1]
1568 AxB-BxA
1569

1570 Date June 20, 2025
1571

1572 Version: 0.638

1573 Date: 22/06/2025

1574 Fix :change command. And fix bug relate to poly_varnames since v0.625. (49|4x"~2-49x+49)x*(4]|49) will return (196x"2-784
x~1+784)/(196) .

1575 Now it will return x"2-4x"1+4

1576

1577 Try

1578 (49]4x~2-49x+49) % (4|49)



1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607

1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635

(x-(4))/(1-(4))*(x-(9))/(1-(9))

:mode polyn
symbol(x,y,z)
X"2-y"3+2yx+6x"2+7y"3-xyz

Date June 22, 2025

Version: 0.639

Date: 07/07/2025

Fix functions sin(), cos(), tan() and cot().

If the parameter is of the form 30d, then it means 30 degree.

Here d does NOT stand for double.
Date July 7, 2025
Version: 0.640
Date: 08/07/2025
Allow function gcd2() to accept multiple parameters.
Try
gcd2(27,6,9)

Date July 8, 2025

Version: 0.641
Date: 09/07/2025

A R
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Add a welcome page at startup. Type ‘:home’ will return to the start page. And fix bug in function Gcd(). Change the

name of function s24() to suo24().

Try
1sowya
Ged(x”2-1,x"3-1,x"4-1)
Date July 9, 2025

Version: 0.642
Date: 12/07/2025
Improve the functions isprime() and ispseudoprime().
Try
:h isprime
isprime(20250712)
isprime(127,29,31)
isprime(202507127,127,72172017,"hint")

:h ispseudoprime
ispseudoprime(341)
ispseudoprime(341,561,654)
ispseudoprime (456,561,645, "hint")

Date July 12, 2025

Version: 0.643
Date: 13/07/2025

Fix bugs in multi-variable polynomial operations. (Add checkUndefinedVariables() in polyMulti.cpp)

Try
symbol(z,x_1,x_2)
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1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647

1648
1649
1650
1651
1652
1653

1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669

1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688

1689
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:poly_vars
:mode polyn

X_2+2X_3+x_4

It will check the undefined variables like x_3 and x_4.

Date July 13, 2025

Version: 0.644
Date: 14/07/2025
Delete A from BigNumber.cpp. Eliminate some warnings during compilation. For example, for building under windows, we

use fopen_s, strcpy_s and strcat_s instead of fopen, strcpy and strcat respectively.

Date July 14, 2025

Version: 0.645
Date: 15/07/2025
Simplify the BigNumber class, moving the polynomial-related functions to polyn.cpp and polynMulti.cpp. Transfer some

basic functions from the BigNumber class and myFunctions.h to tools.h.

Date July 15, 2025

Version: 0.646
Date: 15/07/2025

Move the contents of sin2x.h to BigNumber.h. And This is the new importent version of Sowya.

Date July 15, 2025

Version: 0.647

Date: 21/07/2025

Fix some bugs related the index of array out of range. Try
pi=1
pi+l

Here, pi is recognized as an internal function. So we add a mode named ‘cmd‘. In this mode, the expression will be
interpreted and executed by Sowya.

Try
:mode cmd
pi=1
1list
pi+2
Date July 21, 2025

Version: 0.648
Date: 29/07/2025
Add functions polyn_items() and multipolyn_items(). It will split a polynomial into items and print them.
Try
polyn_items (2x"2-3+4x-5x"3+6x"2+7x-8)
multipolyn_items(2xy”~2+xy-y”2+2)

Date July 29, 2025

Version: 0.649

Date: 01/08/2025

Fix a bug related to calculation in clox mode. For example, 1/9973 will work in old version of Sowya. But failed in
version v0.648.

Try
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1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
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1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747

setprecision(10000)
1/99°3

Date August 1, 2025

Version: 0.650
Date: 01/09/2025

A diff() function has been added, used for taking derivatives.

Try
diff(f(g(x~2,x),x))
diff(sin(2x)+cos(f(x"2)))
Date September 1, 2025

Version: 0.651
Date: 03/09/2025

Fix bug in the derivative function diff().

Try
diff (f(t)x*x)
diff(sin(2x)+cos(f(t"2)))
Date September 3, 2025

Version: 0.652
Date: 06/09/2025

Fix bug in the derivative function diff().

Try
diff(cos(f(x)))
diff(sin(2x)+cos(f(t"2)))
:change x=t
diff(sin(2x)+cos(f(t"~2)))
Date September 6, 2025

Version: 0.653
Date: 14/09/2025

Fix bug in the derivative function diff().

Try
diff(sin(x)x*cos(x))
diff(cos(x"2)*cos(x"2))
Date September 14, 2025

Version: 0.654
Date: 16/09/2025

Fix bug in the derivative function diff().
Try

diff(u(x)/v(x))
Date September 16, 2025

Version: 0.655
Date: 21/09/2025

Fix bug in the Calculator::EvalMatrixPostfixExpression().

And we add the derivatives of the functions tan(), cot(), sec(), csc() and sqrt().

A R
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1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
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1762
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1764
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1797
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1799
1800
1801
1802
1803
1804
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Try
A=[3 1;0 2]
A2
diff(tan(x))
diff(cot(x)x*x)
diff(sec(x))
diff(csc(x))
diff(sqrt(f(x)))

Date September 21, 2025

Version: 0.656
Date: 28/09/2025
Add the derivatives of the functions arcsin(), arccos(), arctan(), arccot(), sinh(), cosh(), tanh() and coth().
Try
diff(arcsin(x))
diff(arccos(x))
diff(arctan(x))
diff(arccot(x))
diff(sinh(x)+cosh(x))

Date September 28, 2025

Version: 0.657
Date: 30/09/2025
Fix BUG[20250930], and add factorial operation in clox mode.
Try
diff(f(x,x))
diff(f(x,g(x)))
diff(f(g(x,x"2),x))
913

Date September 28, 2025

Version: 0.658

Date: 14/10/2025

Fix BUG[20251014-1]. To check, please calculate the determinant of the following matrix and compare it with the result
of this polynomial -(a-b)(a-c)(a-d)(b-c)(b-d)(c-d)(a+b+c+d).

Try A=[1,a,a"3,bcd;1,b,b"3,acd;1,c,c"3,abd;1,d,d"3,abc]
symbol(a,b,c,d)
:mode polyn
det(A)
‘Copy the result into the input and press Enter, and we will get the simplified result of det(A).°*
-(a-b)(a-c)(a-d)(b-c) (b-d) (c-d) (a+b+c+d)
‘Make the subtraction of the two expressions, the result should be zero.’
Fix BUG[20251014-2]. To check, please calculate the determinant of the following matrix.

Try B=[1,a,b,c,d;-a,1,e,f,9;-b,-e,1,h,i;-¢c,-f,-h,1,j;-d,-g,-1,-j,1]

symbol(a,b,c,d,e,f,g,h,1,j)

:mode polyn

det(B)

‘Copy the result into the input and press Enter, and we will get the simplified result of det(B).°*
Date October 14, 2025
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.2 SciTE

N & A sowya. properties H{CAY.

# Define SciTE settings for Sowya files.

file.patterns.sowya=x.sy

file.patterns.clox=*.sc

*source.patterns.sowya=$(file.patterns.sowya);

*source.patterns.clox=$(file.patterns.clox);

shbang.sowya=sy

shbang.clox=sc

filter.sowya=sowya (sy)|$(file.patterns.sowya) |

filter.clox=sowya (sc)|$(file.patterns.clox) |

*filter.sowya=$(filter.sowya)
*filter.clox=$(filter.clox)

*language.sowya=Sow&ya|sy|F9|

*language.clox=clo&x|sc|F10]|

lexer.$(file.patterns.sowya)=sowya

lexer.$(file.patterns.clox)=clox

keywords.$(file.patterns.sowya)=\

thelp :h :more :dev_history :clc :thanks :about :exit :quit :q :version :mode \
clox numerical fraction polyn mod \

CofactorMatrix Collatz DetExpansion E EulerBrackets EulerVarphi \

Factorial Factorise Factorise_analysis Farey Fibonacci Gcd Gcd2 \
IndefiniteEquation Jacobi Legendre Primes any2decimal \

binary2decimal binary2graycode binom continued_fraction \

cubicsum cubicsum2 decimal2any decimal2binary decimal2fraction \

decimal2hex decimal2octal decimalToFraction deg det diff disp \

eq24 exp expmod factorial factorise farey fibonacci firstfactor fix_variables \
gcd gcd2 getValueFromMemAddr getprecision goldbach graycode2binary \

help hex2decimal index_of_prime inv iscomposite ispolyn isprime \

ispseudoprime lcm len list_pi_x listfunctions listpseudoprimes 1n log \

mobius monic_polyn nextMRprime nextprime norm_p octal2decimal \

ord_p p pi prevMRprime prevprime print3x1Maps printRecursiveSeries \
printSeries g_DuanwuPlus q_duanwu rank register reverse reverse_plus \

round s24 setprecision simplify solve solve_n3plus_until_m3_eq_p3 \
solve_x3plusy3_zn sqrt sqrtn squaresum subset sum suo symbol \

transform transpose trimzeros xor

keywords.$(file.patterns.clox)=\
print println var nil avg ith_char fun echo \

while return if length and
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comment.block.clox=#~
block.start.$(file.patterns.clox)=10 {
block.end.$(file.patterns.clox)=10 }

word.characters.$(file.patterns.sowya)=$(chars.alpha)$(chars.numeric)_$@%&

comment.block.sowya=#~
block.start.$(file.patterns.sowya)=10 {
block.end.$(file.patterns.sowya)=10 }

#colour.sowya.heredoc=$(colour.embedded.comment)

#fold.sowya.package=1
#fold.sowya.pod=1

#fold.sowya.at.else=1

#fold.sowya.comment.explicit=0

# sowya styles

# Default

style.sowya.32=$(font.base)

# White space

style.sowya.0=fore:#808080

# Comment: /* */.
style.sowya.1l=$(colour.code.comment.box),$(font.code.comment.box)
# Line Comment: //.
style.sowya.2=$(colour.code.comment.line),$(font.code.comment.line)
# Doc comment: block comments beginning with /**x or /x*!
style.sowya.3=$(colour.code.comment.doc),$(font.code.comment.doc)
# Number

style.sowya.4=$(colour.number)

# Keyword

style.sowya.5=$(colour.keyword),bbold

# Double quoted string

style.sowya.6=$(colour.string)

# Single quoted string

style.sowya.7=$(colour.char)

# UUIDs (only in IDL)

style.sowya.8=fore:#804080

# Preprocessor

style.sowya.9=$(colour.preproc)

# Operators

style.sowya.10=$(colour.operator), bold

# Identifiers

style.sowya.ll=

# End of line where string is not closed
style.sowya.12=fore:#000000, $(font.monospace),back:#EOCOEO,eolfilled
# Verbatim strings for C#
style.sowya.13=fore:#007F00,$(font.monospace) ,back:#EOFFEQ,eolfilled
# Regular expressions for JavaScript
style.sowya.l4=fore:#3F7F3F,$(font.monospace),back:#EOFOFF,eolfilled
# Doc Comment Line: line comments beginning with /// or //!.
style.sowya.15=$(colour.code.comment.doc),$(font.code.comment.doc)
# Keywords2

style.sowya.l6=fore:#B00040

# Comment keyword
style.sowya.l7=fore:#3060A0,$(font.code.comment.doc)
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# Comment keyword error
style.sowya.18=fore:#804020,%$(font.code.comment.doc)

# Global class

style.sowya.19=fore:#DD9900

# Raw strings for C++0x
style.sowya.20=$(colour.string),back:#FFF3FF,eolfilled
# Triple-quoted strings for Vala

style.sowya.21=$(font.monospace), fore:#007F00,back:#EOFFEQ,eolfilled

# Hash-quoted strings for Pike

style.sowya.22=$(font.monospace), fore:#007F00,back:#E7FFD7,eolfilled

# Preprocessor stream comment
style.sowya.23=fore:#659900

# Preprocessor stream doc comment
style.sowya.24=$(colour.code.comment.doc)

# User defined literals

style.sowya.25=fore:#C06000

# Task Marker
style.sowya.26=fore:#BEOQ7FF,$(font.code.comment.line)
# Escape sequence

style.sowya.27=$(colour.string)

# Inactive states are 64 greater than their active counterparts

# White space

style.sowya.64=fore:#C0COCO,$(traits.inactive)

# Comment: /* */.
style.sowya.65=$(style.sowya.l),fore:#90B090,$(traits.inactive)
# Line Comment: //.
style.sowya.66=$(style.sowya.2),fore:#90B090,$(traits.inactive)
# Doc comment: block comments beginning with /x*x or /x!
style.sowya.67=$(style.sowya.3),fore:#DODODO,$(traits.inactive)
# Number
style.sowya.68=$(style.sowya.4),fore:#90B0OB0O,$(traits.inactive)
# Keyword
style.sowya.69=$(style.sowya.5),fore:#9090B0,$(traits.inactive)
# Double quoted string
style.sowya.70=$(style.sowya.6),fore:#B090B0O,$(traits.inactive)
# Single quoted string
style.sowya.71=$(style.sowya.7),fore:#B090B0O,$(traits.inactive)
# UUIDs (only in IDL)
style.sowya.72=$(style.sowya.8),fore:#C0OCOCO,$(traits.inactive)
# Preprocessor
style.sowya.73=$(style.sowya.9),fore:#B0OB090,$(traits.inactive)
# Operators
style.sowya.74=$(style.sowya.10),fore:#B0OBOBO,$(traits.inactive)
# Identifiers
style.sowya.75=$(style.sowya.1ll),fore:#B0OBOBO,$(traits.inactive)
# End of line where string is not closed
style.sowya.76=$(style.sowya.12),fore:#000000,$(traits.inactive)
# Verbatim strings for C#
style.sowya.77=$(style.sowya.13),fore:#90B090,$(traits.inactive)
# Regular expressions for JavaScript
style.sowya.78=$(style.sowya.14),fore:#7FAF7F,$(traits.inactive)
# Doc Comment Line: line comments beginning with /// or //!.
style.sowya.79=$(style.sowya.1l5),fore:#C0COCO,$(traits.inactive)
# Keywords2
style.sowya.80=$(style.sowya.16),fore:#C0COCO,$(traits.inactive)

# Comment keyword

.2 SciTE
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style.sowya.81=$(style.sowya.17),fore:#C0COCO,$(traits.inactive)

# Comment keyword error

style.sowya.82=$(style.sowya.18),fore:#C0COCO,$(traits.inactive)

# Raw strings for C++0x

style.sowya.84=$(style.sowya.20),fore:#B090B0O,$(traits.inactive)

# Triple

-quoted strings for Vala

style.sowya.85=%$(style.sowya.21),fore:#90B090,$(traits.inactive)

# Hash-quoted strings for Pike

style.sowya.86=$(style.sowya.22),fore:#90B090,$(traits.inactive)

# Preprocessor stream comment

style.sowya.87=$(style.sowya.23),fore:#A0C090,$(traits.inactive)

# Preprocessor stream doc comment

style.sowya.88=$(style.sowya.23),fore:#C0COCO,$(traits.inactive)

# User defined literals

style.sowya.89=fore:#D7A090,$(traits.inactive)

# Task Marker
style.sowya.90=fore:#C3A1CF,$(font.code.comment.line),$(traits.inactive)

# Braces

are only matched in operator style

braces.sowya.style=10

command.go.$(file.patterns.sowya)=sowya $(FileNameExt)

command.go.$(file.patterns.clox)=sowya --clox $(FileNameExt)
#-0 $(FileName).out

#command.
#command.

#command

#command.
#command.

#command.

#command

#command

#command

compile.$(file.patterns.sowya)=sowya -c -w $(FileNameExt)
name.0.$(file.patterns.sowya)=Lint
.0.$(file.patterns.sowya)=sowya -MO=Lint,all $(FileNameExt)

name.1l.$(file.patterns.sowya)=Check Syntax
1.$(file.patterns.sowya)=sowya -cw $(FileNameExt)

name.2.$(file.patterns.sowya)=Code Profiler

.2.$(file.patterns.sowya)=sowya -d:DProf $(FileNameExt)

.name.3.$(file.patterns.sowya)=Profiler Parser

.3.$(file.patterns.sowya)=C:\sowya\bin\dprofpp.bat $(FileDir)\tmon.out
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