Mathematica @ £ A2 4E (Windows)

- BBE: FAAEZTIL-T)vY

- BTRETT: [shift][enter]

- FHEMNWRFERE ™ Ir}ll MNEETRRIND

At A ESTEBNICEFEING
—DEIZKXEFA4TL. [ shift ] [enter]
- BT T7AILAZ=1—0DEXit
- 5HEHIT: TORBZEIIYD

- FHIAARER: BBANKXFENLIRFIEXFD
InputForm, FullForm, Plus, Apply, List etc.



=

KOMH:  ~F[EIE1, 5I%2, -+, BlHink_
AR, BB DR ERYSS sl

E#5xK(; TRUSB)
X1; ®2; ---; An

FullForm REPRITZRS
Apply KDANYREEZD

In[1] := FullForm[{a, b, c}]
Out[1] = List][a, b, c]

In[2] := FullForm[a+ b +c ]
Out[2] = Plus]a, b, c]

In[3] := Apply[Plus, {1, 2, 3}]
Out[3] =6



= ABZEFsx. FFELEL

= AREXDEE

%  Bonf-RIOFEREANIZHH

%4  Out[4] DFEE

? o242 ~ILT. B, HAIZDONTOFTRGEE
: XYY, ; KYRTOHEERITHE LA

{x,0,3} Z#HOEHEHE 0<x<3

CopnE

In[4] := ?Log
Log[z] gives the natural logarithm of z (logarithm to base e).
Log[b, z] gives the logarithm to base b.

In[5] := ?7*Exp*
Exp 2L XFF D) AR



mAEE

+, -, * (FfzlE, AR—X),/  EEFF

NEE
In[6] :=8.1+25 In[11] := 2.5"2
Out[6] =10.6 Out[11] =6.25
In[7] :=8.1-25 In[12] := %/2
Out[7] =5.6 Out[12] = 3.125
In[8] :=8.1*2.5 In[13] := %9 2.5
Out[8] = 20.25 Out[13] =8.1
In[9] :=8.1/2.5 IN[14] :=4+5;7 4
Out[9] = 3.24 Out[14] = 28
In[10] :=8.1 2.5

Out[10] = 20.25



S

[ 7 kL (atomic expression) ]
3E%E
(1) L 2RJL(Symbol): AIEXF, TODRIZEHF
(2) #F: EZ(Integer), E#(Real), f8F £ (Complex),
57 #(Rational)
(3) X=FU(String): BIRAF (") TERFENI=XF, #F,
AN—X

7rLDFuUllForm (7 LB B

In[15] := {FullForm[darwin], FullForm[“read my lips”], FullForm[5]}
Out[15] = {darwin, “read my lips”, 5}

7LD Head (OFB DE7) (X7 FLDE
In[16] := {Head[List], Head[“read my lips”], Head[5]}
Out[16] = {Symbol, String, Integer}



[IE7 kL (nonatomic expression) ]
Part AMBIETRLZHE
ReplacePart JE7hLZEZTHZ S

In[17] := Part[{a, 7, c}, 1]
Out[17] = a S YRrO1BEBOERE M

In[18] := Part[a+ b + ¢, O]
Out[18] = Plus 5 AYR(0ZEB) EiH

In[19] := ReplacePart[{a, 7, c}, e, 2]
Out[19] = {a, e, c} R
ez JAL2EHDERLETH]Z D



[

88—y

INF—2 . ZTEURIF

ING—UNZ[ESANIL(BED ZDITEHIEMNTES.
name , name_ , name__ , _h, h,

{/\’5‘ VYT EHE
JAJSLPNDAI—FEH

_(Blank), _  (BlankSequence), __ (BlankNullSequence)

1ontoEgR, | COhThULoEgR

h

X2 MatchQ XN x™ Integer, Power, 2, Symbol® Integer, "
In[20]:= MatchQ[{a, b, c}, { , }] In[23]:= MatchQ[{a, b, c}, { }]
Out[20]=True Out[23]=False

In[21]:= MatchQ[{ }, { _}] In[24]:= MatchQ[{ }, { _ _}I
Out[21]=False Out[24]=True

In[22]:= MatchQ[x"2, ] In[25]:= MatchQ[x"2, ]
In[22]=True Out[25]=True




SHECREO#EDH) |
1. EF];zIL—IL

SetBH%4 (=), SetDelayedBE%%(:=)

A INF2—2
{Eiﬂ: ESF|ZTEXE
(1) 7NF—2Ent=( B2 =) P oRILEFRIBIZKA
(2) NYRDEEE. 5l EEEN LRI
(3) Kig)L—JL-R—Z(global rule base)(Z#FL, 5Tl
(4) ESFHZIIL—ILH LG HETEHITS

i B 2X D 12

SetB# (=) ABDIEKRBIL—IL-A—X[ZEHNBR]IZEE
SetDelayedB#1 (:=) &8, GiADELLLFHEET, Kig
JL—IL-R—X[ZEHND



1.1 Set B%k(=)

- RECA Zil=%H4
- EWRM #)IZ=vwor—LEE5Z, KA
i BEI(1XFTIBED) TIHREDS
818 XNEIMTEFENT-EERX. [TEFEL

In[26] :=a ={-1, 1}
Out[26] = {-1, 1}

In[27] := rand1 = Random[Integer, {1, 2}]
Out[27] =2

In[28] .= 7a
Global‘a
a={-1, 1}

In[29] := ?randl
Global‘randl1
randl = 2



In[30] :=rand2 = ( b={-1, 1}; Random|real], b])
Out[30] =-0.230583

In[31] :=7b

Global‘b

b={-1,1}

In[32] :=rand3 = {-1, 1}[[Random[Integer, {1, 2}]]];

In[33] := ?rand3 \

Global‘rand3 5] —BA 2K

rand3 = -1 - l/ HRITEGS

In[34] :=rand3 = {-1, 1}[[Random[Integer, {1, 2}]1I;

In[35] := ?rand3
Global‘rand3
rand3 =1

In[36] :=rand4 = {-1, 1}[[Random[Integer, {1, 2}]]]; Print[rand4];
rand4 = rand4 + {-1, 1}[[Random[Integer, {1, 2}]]]

Out[36] = -1 PrintCH L= fE1{E

Out[36] = -2 BHE

!

[EIXZ DERE E#




1. 2 SetDelayedB%k (:=)

xELE EA=H
A0 : 4\ [name_, -]
A10: K, 8 [namexEATLLY]
Name [argl , arg2 , --,argn_] := (exprl; expr2; - - ; exprn)
BT

In[37] ;= f[X_] := x"2

In[38] :=f
Global‘f
f[x_]:=x"2
In[39] = f[8]
Out[39] = 64
In[40] := f[3]

Out[40] = 9



1.3 E=HZ IL—ILDOFHIRDKRE
h, 2, [, FEBOF—ZHIZTE

1.4 EZBZIIL—ILOFDLRBIDBFTIE
Set, SetDelayed B2 1 18 % 51l

= ETOH#HMBBOEZTHMANAKREBIL—IL-R—X|Z
= {OBFFOZFIENEEAILEIRE

1l

EEMZ )L—ILEFEBIRE S A o B
.:;{ DEELI-ESHMZIIL—ILTKRIEBIL—)L - R—X([ZEHELD
IL—ILDFHETEONASEETEITFE
= ModuleB8%k

left-hand side :=
Module[{namel = vall, name2, - -}, right-hand side]



X1 + Xo + 0 + X

(= %0 NXa = Xg)-++ (X = X XX —0)
In[41] :=r = Table[x;, {i, 3}]
Out[41] = {Xy, X,, X3}

In[42] := wa = Apply[Plus, r] {X5, X3, X1}
Out[42] = X +X,+X, /

In[43] := seki = Apply[Times, r — RotateLeft[r]]
Out[43] = (X;-X;) (X-X3)(X53-Xy)
In[44] :=rt[n_] := (r = Table[x;, {1, n}];
Apply[Plus, r]/[Times, r — RotatelLeft[r]])

In[45] :=rf[n_] := Module[{s}, Table[xi, {i, n}];
Apply[Plus, s}/[Times, s — RotatelLeft[s]])



1.5 EFHZ IIL—ILOERIIERR

HiiZR<T HAEND1D = FHELLEZER

= SetDelayedBE#EZHZIIL—ILDOFFE@ I
SetEFMMAIL—ILEED
flarg_] := f[arg] = right-hand side

In[46] := fib[0] :=0
fib[1] :=1
fib[n_] := fib[n] = fib[n-1] + fib[n-2]
In[47] = flb 3]
Out[47] =
In[48] .= 7fib
In[49] .= fib[0] :=
fib[1] :=
fib[2] :=
fib[3] :=
fib[n_] := fib[n] = fib[n-1] + fib[n-2]




1.6 EFHMZIL—ILDIER

(1) I—EZDIL—ILHRRAHIL—ILEYEL
(2) KVEIRZIL—IL N — GG IL—IL KYUESE

In[50] :=f[x_] := x"2
In[51] := f[X_Integer] := x*3

In[52] :=f
Global*f

f[x* _Integer] := x"3
f[x ] :=x"2

In[53] :=f[6.]
Out[53] = 36.
In[54] .= f[06]

Out[54] = 216



2. THIL—I)L

EEEMZ )L—ILERIBIL—IL-AR—X[ZELKY
12D (RETHEOLNOFELRICEAIE-LWEE

v

Replacef@#txRule, RuleDelayed Bk & —#&(Z{# L
= BHAINAIXDERICEFAHNESHRZIIL—I



2. 1 Rulef8%k(->)

Rule[Z18, 53]
FEoiE /. Z£38 -> A3
==& R/ {£31->F31, £il2 ->FHiA2, -+}
Eid: DRIV, L, name_
£, BB mA b SN
[, IL—ILERIZHTIEH AR

In[55] := Table[x, {4}]/. x -> (-1)*Random]Integer]
Out[55] ={1,1,1, 1}

In[56] : = Trace[Table[x, {4}]/. x -> (-1)*Random[Integer]]
Out[56] = {{Table[x, {4}], {X, X, X, X}},
{{{Random[Integer], 0}, (-1)°, 1}, x -> 1},

6 x x3x->1,{1,1,1,13y N\
X=1TCl&

)




2. 2 RuleDelayedE%k (:>)

RuleDelayed[ £ 14, /34 ]
FEoiE /. &8 > Hid

ABEFRITRASNSFETEESNZRL

In[57] .= Table[x, {4}]/. x :> (-1)*"Random[Integer]
Out[57]={-1,1,1, -1}

In[58] : = Trace[Table[x, {4}]/. X :> (-1)*Random[Integer]]
Out[58] = {{Table[x, {4}], {X, X, X, X}},
{{X, X, X, X}/ X:>(_1)Random[lnteger], {(_1)Random[lnteger]’
(_1)Random[|nteger]’ (_1)Random[|nteger], (_1)Random[|nteger]}’

{Random
{Random
{Random
{Random

[Integer]
Integer]
Integer]

Integer]

13 (1)
0}, (-1)°
, 0}, (-1)°
1} (1)

-1}
-1}
-1}
, '1}{'11 11 11 _1}}



2.3 ZEHIIL—ILO#ERLE
In[59] :={a, b, c}.{c->b, b -|> a}
Out[59] = {a,tw/
ReplaceRepeated B8 %4

In[60] :={a, b, c}/. {c->Db,b->a}

{a, b, b}

Out[60] = {a, a, a}



ey

M, VoL
AN —’{O/(é \b}
; N
m A4
Length YRAMDERI(BRDEZ)
[[3]]\')1#@%?%’&2%?’
JALDES
First XBEDER, Last xENDER
[ { B} RAMJARARD) X, ANF)

In[61] :=moji ={1,c, T, 3, a, b}
Out[6l]={1,c,f, 3, a, b}

In[62] := Length[moji]

Out[62] =6
In[63] := moji[[2]]
Out[63] =cC




In[64] := nlst = {moji, {X, Y}}

Out[64] = {{1, c, 1, 3, a, b}{X, y}}

In[65] := nlst[[2]]

Out[65] = {X, v}

IN[66] :=nlst[[2,1]] YALD2HBEBDEZRD1EE
Oout[66] = x

In[67] :=seisuu = {2, 6}, kigou = {X, y}, teisu = {0, e};
In[68] := combi = {seisuu, {kigou, teisuu}}

Out[68] = {{2, 6}, {{x, ¥}, {0, e}}

In[69] := FullForm[seisuu]

Out[69]//FullForm =

List[2, 6]
In[70] := TreeForm[combi]
Out[70]//TreeForm = @cDHYTRE
List[ | y ]
List[2, 6] List][ | , / ]

List[x, y] List[O, e]



Range
Range[n] 1~n DEHDIAL
Range[n,m] m~n DQBHDRF
Range[n, m,s] m~n,s ATV T DEFHD Xk
Table
Table[n(n+1), {n, Q] n, 2,6}, 2<n<6

/
m151%. % B3I REF, 1262 2<n<6

=8 1<n<6 ATV 2

~N—

In[71] := Table[O, {6}]
Out[71] = {0, 0,0, 0, 0, 0}

In[72] := Table[i-}, {1, j}, {I, 4}]
Out[72] = {{0, -1, -2,-3} {1,0,-1,-2},{2,1,0, -1}}

In[73] :=moji ={a, b, c, d, e, f}; Range[6]
Out[73] :={1, 2,3,4,5, 6}




Take HEELEE#HOERZERELT

Part EELE-EZROAZIET

Drop HELEE#HOEZRZRYBRVLTESEEERDUAL
Append, Prepend, Insert JAMZIERZ{[FITINZS
Transpose En&E{THI

In[74] :=moji ={a, b, c, d, e, f}

In[75] := Take[moji, 3]
Out[75] ={a, b, c}

In[76] := Take[moji, {2, 5}]
Out[76] ={b, c, d, e}

In[77] .= Take[moji, -4]
Out[77] ={c, d, e, f}

In[78] := Part[moji, {2, 5}]
Out[78] = {b, e}




In[79] := Drop[moiji, 3]
Out[79] = {d, e, f}

In[80] := Drop[moiji, {2, 4}]
Out[80] = {a, e, f}

In[81] := Append[moji, X]
Out[81]={a, b, c, e, d,f, x}

In[82] := Prepend[moji, X]
Out[82] ={x,a, b, c, e, d, f}

In[83] := Insert[moji, X, 3]
Out[83] ={a, b, X, c, e, d, f}

In[84] := retsu = {suu, moji}
Out[84] ={{1, 2,3,4,5,6},{a,b,c,d, e f}}



In[85] := retsu//MatrixForm
Out[85]//MatrixForm =

1 2 3 4 5 6

a b cd e f
In[86] := tenchi = Transpose[retsu]
Out[86] = {{1, a}, {2, b}, {3, c}, {4, d}, {5, e}, {6, f}}
In[87] := tenchi//MatrixForm
Out[87]//MatrixForm =
/1 a\
2 b
C




Flatten JARDARAMZEYRRE, EG(1ED))AMMITSH
Partition BELEE#HOYIYRAND) A EES

Depth Rz H B

Dimensions FNFNDLARILIZEITHIEZDEL

In[88] := taira = Flatten[retsu]
Out[88] =41, 2,3,4,5,6,a,Db,c,d,e,f}
In[89] := Partition[taira, 3]
Out[89] = {{1, 2, 3}, {4,5, 6}, {a, b, c}, {d, e, f}}
In[90] := nesuto = Partition[%, 2]
G YRk = E5125E
Out[90] = {{{1, 2, 3}, {4, 5, 6}}, {{a, b, c}, {d, e, f}}}
In[91] := Depth[nesuto]
Out[91]=4 <—31TOHBE {{{
In[92] := Dimensions[nesuto]
Out[92] = {2, 2, 3}




In[93] := Transpose[nesuto, 1, 3, 2]
H_J
HIJYRARDHRLEZFOER. 2LRJLELRNILDANEEZ

Out[93] = {{{1, 4}, {2, 5}, {3, 6}}, {{a d}, {b, e}, {C, T}}}

In[94] := Dimensions[%]

Out[94] = {2, 3, 2} bﬁ)bé?ﬁﬁL’C%Béa\ﬁql:»?xhéli'f‘é“
In[95] := Flatten[nesuto, 1]

Oout[95] = {{{1, 2, 3}, {4, 5, 6}}, {{a, b, c}, {d, e, f}}}

In[96] := Dimensions[%]
Out[96] = {4, 3}

In[97] := Partition[taira, 5, 3] EYE R
f—%
Out[97] ={{1, 2, 3, 4,5}, {4,5, 6,4, b}, {a, b, c,d, e}}

J

ZRHG, 6lTEIND



In[98] := Partition[taira, 5, 3, {1, 1}]
¢ &5 9
Out[98] ={{1, 2, 3,4, }, {4, 5, 6, a, b},
{a b,c,d, e}, {d,e,f, ,2}};J

taira 1,2,3,4,5,6,a,b,c,d, e, f
Transpose g;

nesuto



RotateRight VDAFDRSZZEAZTIZ, ERZEGANIEEY
RotateLeft ZEANJEEY
Sort BRTELENLGNEIZERNZ S

In[99] := RotateRight[taira]
Out[99]={f,1,2,3,4,5,6,a,b,c,d,e}
- =
In[100] := RotateRight[taira, 3]
Out[100] ={d,e, 1,1, 2,3,4,5,6,4a, b, c}
——— ——

& <

In[101] := RotateRight[taira, -1] F7=l&X  Rotateleft[taira]

Out[101]=42,3,4,5,6,a,b,c,d, e, f 1}
&, =)



In[102] .= bara={Db, e, 2,4,a,6,3,c,f, 1,d, 5}
Out[102] = {b,e, 2,4,4a,6,3,c,f, 1,d, 5}

In[103] := Sort[bara]

Out[103] =41, 2,3,4,5,6,4, b, c, d, e, f}

In[104] := Partition[bara, 2]

Out[104] = {{b, e}, {2, 4}, {a, 6}, {3, c}, {f, 1}, {d, 5}}
In[105] := Sort[%]

Out[105] = {{2, 4}, {3, c}, {a, 6}, {b, e}, {d, 5}, {f, 1}}

HIVADIGE, REOERIZL>TY—k



Complement
Join

Union
Intersection

In[106] := sub = Take[bara, {3, 8}]
Out[106] = {2, 4, a, 6, 3, c}

In[107] := Complement[taira, sub]

& taira DERSY S

bara

Complement -~

& sub

AT

Out[107] ={1,5, 6, d, e, f}

In[108] :=sub2 = Take[taira, {3, 8}]
Out[108] = {3, 4,5, 6, a, b}

Join {

Union  [[sub] ™ sub2)
\ Intersection .

[ sub |

taira

[sub2 |




In[109] := Join[sub, sub2]
Out[109]={2,4, 4,6, 3,¢, 3,4,5, 6, a, b}

In[110] := Union[sub, sub2] &E7=I& subUsub2
Out[110] =42, 3,4, 5, 6, a, b, c}

In[111] := Intersection[sub, sub2] FEf=I& subNsub2
Out[111] = {3, 4, 6, a}



C % 2 B % (anonym function), ##iB8%K (pure function) ]

A—YEEBREESIEMNTE, E5F1ICRFTIZEDHFEY, A
ALY B E%L, “FD15 (on the spot) " TESIZEMTES.

Function[x, body] Z&E7=[& Function[{x,y, - -}, body]
#o#1, #2 BB URIL ( &[]

In[112] :=square[X ] :=x"2 =—> #2)&

In[113] := (#"2)&[5]
Out[113] = 25

In[114] := (#1™#2)&[5, 3]
Out[114] = 125

x In[115] := (#1°2)&[{2, 3}]

O In[116] := F[[11"[[#2]]) &[{2, 3}]
Out[116] = 8



B

SREAS: BA%ESIEELTEOT-Y, #HERELTRT RS

Apply HDAYRETIFEZD

Map BN EZ.
JRETIILTIEWE#BZE)RZTILIZL, RERIZHER

MapThread RALLIZURFMDEERIZIEA

Listable A—HERBEBZEIREZTILIZT S

In[117] :=risuto = {a, b, c}, risuto// FullForm
Out[117]// FullForm =
List[a, b. c]

In[118] := Apply[Plus, risuto]// FullForm
Out[118] = FullForm =
Plus]a, b, c]

In[119] := Apply[Plus, risuto]
Out[119]=a+b+cC



In[120] := Apply[Plus, {1, 2, 3,4,5,6, 7, 8,9, 10}
Out[120] = 55

In[121] := Apply[f, {{a, b}, {c, d}}]
Out[121] =f [{a, b}, {c, d}]

In[122] := Apply[f, {{a, b}, {c, d}}, 2]
Out[122] = {f [a, b], f [c, d]}
f MYRZAT LTI

In[123] :=f [{a, b, c}]
Out[123] =f[{a, b, c}] < fAHLHLELTRY

In[124] := Map([f [{a, b, c}]]
Out[124] = {f [a], T [b], T [c]}



FRARLFZ) RAMEEICTR LT, MapldshEID) X, REIDYY R K
F-IdmAIZEH

In[125] := Map[g, {{a, b}, {c, d}, {e, f}}]
Out[125] = {g[{a, b}], gl{c, d}], glte, T3]} L ~jL2ici@m

/

In[126] := Maplg, {{a, b}, {¢, d}, {&, T}}, {2}]
Out[126] = {{9lal. glbl}. {glcl. 9[d]}. 1gle]. a[f]}}

2 [=] 3 FH

Y
In[127] := Mapl[g, {{a, b}, {c, d}, {e, f}}, 2]
Out[127] = {gl{9lal, g[b]}]. gliglc]. ald]}], gl{gle]. olfl}1}

In[128] := Map[Apply[g, #]&, {{a, b}, {C, d}, {&, T}}]
Out[128] = {g[{a, b}], gl{c, d}], gl{e, T}]}



In[129] := MapThread[g{{a, b, c}, {X,V, Z}}]
Out[129] = {g[a, x], g[b, yI, 9lc, z]}

DALDXIG LB RZIBICIEAT-EIZHED T

In[130] := MapThread[List, {{a, b, c}, {X,V, z}}]
Out[130] = {{a, x}, {b, v}, {c, z2}}

$HIA A BEE I Listable/ @M% 15D

In[131] := Log[{a, b, c, d}]

Out[131] = {Log[a], Log[b], Log|c], Log[d]}
A—H—FEEBEEA (L) R2TILTHEL
In[132] :=ff [{a, b, C}]
Out[132] =ff[{a, b, c}] <« EILLELTRY
A—H—FEZEYMIEZIVRITILIZT S
In[133] := Attributes[f ] = Listable;

—7, ff 2L TIEMapZELy( In[119])

In[134] :=f[{a, b, C}] @ In[135] := Map|ff, {a, b, c}]
Out[134] = {f [a], f [b], f [c]} Out[135] = {ff [a], ff [b], ff [c]}




JRAT)LIZLT=f &) RAT )L T DT D LE R
In[136] := f [{{a, b}, {c, d}}]
Out[136] = {{f [a], fi[%}, {f [c], T[d]}}
In[137] := Map[ff, {{a, b}, {c, d}}, {2}] RA—fE55%
Out[137] = {{ff [a], ff [b]}, {FF [c], f [d]}}
In[138] := f [{a, b}, {c, d}]

out[138] = {f [a, c], f [b, d]}
T

In[139] := Thread[ff [{a, b}, {c, d}]] > )
Out[139] = {ff [a, c], ff [b,d]} - j Fl—f#%Z 525
3]

In[140] := MapTread[ff, {{a, b}, {c, d}
Out[140] = {ff [a, c], ff [b, d]}



Foldi24E: 1DDE%, &, VARIEEY, BE#EFDEIZER
= FOREMETTOH/RLIANDE—ERIZEHR
= LT, #Kl+sd

Nesti24E: 1 DDE#ZF1 DDIEIZEA
= FOEYHETZTOHFERICER = LT, fHKiltd

In[141] := Fold[Plus, 0, {a, b, c, d}]
Out[14l1]=a+b+c+d

In[142] := FoldList [Plus, 0, {a, b, c, d}]
Out[142] ={0,a,a+b,a+b+c,a+b+c+d}




In[143] := NestList[g, a, 4] al>xtLT g Z4[m
Out[143] = {a, g[al, glalall, olalglalll, alalglalalll]}

In[144] := NestList[Sin, 0.7, 3]
Out[144] = {0.7, 0.644218, 0.600573, 0.565115}

In[145] := {0.7, Sin[0.7], Sin[Sin[0.7]], Sin[Sin[Sin[0.7]]]} >
Out[145] = {0.7, 0.644218, 0.600573, 0.565115}

In[146] := Nest [g, a, 4]
Out[146] = glg[glalallll



FixedPointList, FixedPoint

Nestig{EZ#1EHBIL—IL
(QDBE#BDBERANRDONT-[E
QFERNEDH LGS
Q) MEFHN TSNS

S

In[147] = FixedPointList[Sin, 0.7, 3,
SameTest -> (#2 < 0.65 &)]
Out[147] = {0.7, 0.644218}

In[148] := FixedPointList[Sin, 0.7, 3,
SameTest ->( (#1 - #2) < 0.045 &)]
Out[148] = {0.7, 0.644218, 0.600573}



B#a—ILDORAE

HAHEIHDIEZT1 DOOREMIER
= ZTOHERERNDOERITER

In[149] = Tan[4.0]
Out[149] = 1.151782
In[150] := Sin[%]
Out[150] = 0.915931

In[151] := Cos[%]
Out[151] = 0.609053

In[152] := Cos[Sin[Tan[4.0]]]
Out[152] = 0.609053




B BEHMD R AR

HARMDR (...#..)& FE1=I& Function[var. body]

FI—EBEEICHL TR LIERH

In[153] := (Map[(#*2)&, #])& [{3, 2, 7}]
Out[153] = {9, 4, 49}

In[154] := Function]y, Map[Function[x, x*2], Y]] [{3, 2, 7}]
Out[154] = {9, 4, 49}

In[155] := Function]y, Map [(#*2)&, YII[{3, 2, 7}]
Out[155] = {9, 4, 49}

In[156] := ( Map[Function[x, x*2], #])& [{3, 2, 7}]
Out[156] = {9, 4, 49}



EMANDIUAYYR

(1)@ BA% 4 [5134] Log[2]
(Q)RAR Dy RERiE: 518U/IBEE% 4 2//Log

R T4y RieiE: Bl ~BEHAB~5I1H

In[157] := 2//Log//Sin In[160] := n ~ Binomial ~ r
Out[157] = Sin[Log][2]] Out[160] = Binomial[n, r]

In[158] := Log|[2]//N
Out[158] = 0.693147

In[159] .:=s={a, b, ¢, d, e}; (sm = {s, s, s}//MatrixForm
Out[159]//MatrixForm =
a

o O T
O O o

C €
C €
C €

a
a



mER, BEEY |

WIEX: FHESNDEERIE True, False ZiIRT =
|: Or, &&: And

[REEREZL  ...Q]

EvenQ : Sl M EENE D

PrimeQ: Z#%HIZE

MemberQ: xeS Z¥|E(S:£8H)

MatchQ : TR (K)MWNN\EA—2 (22 vFT5HH

In[161] := 220 = =16°
Out[161] = True

In[162] :=1+2+3+4+5+6+7+8+9==55
Out[162] = False



In[163] :=3°==53|| 44> 3
Out[163] = True

In[164] = True && False
Out[164] = False

In[165] := PrimeQ[{101, 102, 103, 104, 105}]
Out[165] = {True, False, True, False, False}

In[166] := shugo = {a, b, c, d, e}; MemberQ[shugo, b]
Out[166] = True



EH

Random[ ] 0.0 ~ 1.0 DEHELH
Random[Real, {1., 2.}] 1.0 ~ 2.0 E#EL 2L
Random[Integer] 0 F£1=1FX1DELEK

Random[Integer, {0, 10}] 0~ 10D EENELZK
Random[Real, {range}, n] BRNEF n#fT

In[167] := Random[Integer, {1, 100}]
Out[167] = 85

In[168] := Table[Random[Integer, {10}]]
Out[168] ={0,0,0,1,1,0,0, 1,0, 0}

In[169] := Random|[Real, {1.1, 5.2}]
Out[169] = 2.35193

In[170] := Random]| ]
Out[170] = 0.0182791



| MEE, EBUE

R, O, HIAHE(r (Pi), e(E)): EEZEZEED
N SEUEIZZE R

Precision fEEZHARS

Round N EFEI{FIER A

Floor N R U TZUVUIET
Chop BT EREZVIVET

In[171] := {Precision[N[e]], Precision[N[e, 50]], Precision[e]}
Out[171] = {16, 50, oo}

In[172] := Round[{1.0, 1.2, 1.4, 1.6, 1.8, 2.0}]
Out[172] = {1, 1, 1, 2, 2, 2}

In[173] := Floor[{1.0,1.2,1.4,1.6, 1.8, 2.0}]
Out[173]={1,1,1,1,1, 2}



BMODETEIXGEERFBEZFEL, THEDEB I HRIC
In[174] := Sin[100 N[r]]
Out[174] = 1.96439 X 103> sin100n =0 TdHH M

In[175] := Chop[%]

Out[175] =0

MLHECRZEDETE = HBRGELE
In[176] := {15 + &, 15.2 + &, Sin[n/4], Sin[N[r/4]], €2, €20, 2.3}
Out[176] = {15 + &, 18.3416, 1/4/2,0.707107, €2, 7.38906, 13.6899}



-

 F—AIFALDHEHEE |

>> (AAKX>>T74ILAR): T«LIMN)RIZEDRZDI7AIL
MNMEon, STERENEEZCENDS. F-TED

FEESQ, BIOT—RIFEZS.

>>> Hi-{EIIEEEINS

ReadList TJ7A4ILIZEMMN =T —3ZF5HAD

N7V NEI7AILDFHFRS

Export FERXDT 3D RKTIFAILIZEZHT
Import EREXDT—2EFHHIAD

In[177] := Log[2.0] >> suu.dat
In[178] := Log[2.0] >>> suu.dat T—RZHEELTHRS

/

In[179] .= data = ReadL.ist[*suu.dat”, Number]
Out[179] = {0.693147, 0.788457}



In[180] := Export[“hyo.dat”, {{1.2, 3.4, 2.5}, {3.4, 5.3},
{-1.4, 3.6, 2.6}}, “Table”]
Out[180] = hyo.dat
= % s =t B =

In[181] :=!! hyo.dat FI5IH. KM AEHTE

1.2 34 25

3.4 5.3

-1.4 3.6 2.6

In[182] := Import[“hyo.dat”, “Table”]
Out[182] ={{1.2, 3.4, 2.5}, {3.4,5.3}, {-1.4, 3.6, 2.6}}



[ J5TDRT }

Plot 1B f(X) 0)’7“57%?%‘(
ParametricPlot : /SSA—ARRDOBAFEE}HE<
ListPlot T 9,“%}7EI‘JI~'§’%>
Show FKIRT D

Plot3D . BRI FT4VI AR
DensityPlot . BEJOvk

ContuerPlot : ZHE#J7AOvk

In[183] := zu = Plot[x(x 5)?, {X, 05 7}

In
In
In

In

184]
185
186
187] -

REERTHAETZD

F';E];jz ™S_05<x<7

.= ParametricPlot[{Sin[t], Sin[2t]}, {t, O, 2n}]
=ten={19, 10, 1.5, 20.3, 2.4, -1.5, 12.3},
.= ListPlot[ten]

= ListPlot[ten, PlotJoined -> True]
7

— 2DMDRERTR

In[188] := Show[zu, %187]




In[189] := Plot3D[SIn[xSin[y]], {X, O, 2r}, {v, O, 2r}]
In[190] := DensityPlot[Sin[xSin[y]], {X, O, 2%}, {V, O, 27}]
In[191] := ContouerPlot[Sin[xSin[y]], {X, 0, 2%}, {y, 0, 2rn}]

Out[189] =

-SurfaceGraphics- mmmnE | Out[ll9i] _
‘ -ContourGraphics-
Out[190] = || =mmm

-DensityGraphics-



In[192] := ParametricPlot3D
[{Sin[u]Cos]|V], Sin[u]Sin[v], Cos[u]},
{u, /4, ©}, {v, -n/4, 3n/2}

Out[192] = -Graphics3D- ¢~




TVET47 . HEOERESR

Circle - HOAAEE. DIDDEE, 3%
Graphics : TUSRTAITMNBT STV IR ATV ONEES
Show L DS ID49IDR AT HRNERT

AspectRatio: #fatbZz+5%E. AutomaticTL:1I129 %
(THILMEIZ1/EE S ELE)

In[193] := grf = Graphics[Circle[{1, 0}, 2]]
Out[193] = - Graphics -
In[194] := Show|[grf]
IN[195] :=grf2 =
Show[grf, AspectRatio -> Automatic, Axes -> Automatic]

Out[194] = -Graphics-  Out[195] = -Graphics- /

V0 1 2 /3
_]__




