Wolfram Mathematica

Informatika 1, 12. el6adas

Csikja Rudolf notebook-jai alapjan.

Aritmetika

Alapmiveletek

In[1]:=

out[1]=

out[2]=

out[3]=

Out[4]=

out[s]=

In[6]:=

out6]=

out[7]=

out[8]=

out[9]=

Aritmetikai miveleteket a szokasos modon végezhetjik. Az ENTER billenty( lettésével uj sort kezd-
hetlink, ahova Ujabb utasitast irhatunk. A szamitas elinditasahoz hasznaljuk a SHIFT+ENTER (vagy a
numerikus billenty(izeten elhelyezked masodik enter) billenty(it.

1+2(*» Ez itt egy komment =*)
1-5

3x5

18/6

2~3

3

-4

15

3

8

A zaréjel hasznalatara tgyeljunk. Figyeljuk meg, hogy a hatvanyozas jobbra asszociativ, vagyis
a*brc =ar(brc)= a*°

1+2%3
(1+2)*3
24342
(2A3)A2
7

9

512

64

Mi lesz az eredmény?



no= L +2x4
15+5x3424+2

out[10]= 9
outft1= 420

inf12;= FullForm[a + b]

out12)/FulForm= Plus[a, b]

n13= (@ + b)2

ouris= (a +b)?2

ni4)- Expand| (a+b)?]

ourt4= a2 +2ab+b?

Paletta: Menul savban -> Palettes -> Basic Math Assistant

Operatorok vs. fuggvenyek
A szokasos operatoros forma helyett hasznalhato a fiiggvény formalizmus is.

ns= Plus[1, 2, 5]
Plus[1l, Minus[5]]
Times[3, 5]
Divide[18, 6]
Power[2, 3]

out[15]= 8
out[te]= — 4
ou17]= 15
out[18]= 3
out[19]= 8

Van amelyiknek tdbb argumentuma is lehet.



neo= Plus[a, b, c]
Minus[a]
Times[x, y, z]
Divide[a, b]

Power[x, y, z, W]

outi20]= a +b + c
out21]= —a

out22l= XY Z

a
out[23]= —
b

outp4= XY™

nes= Plus[a, 2, b, 12]

oues= 14 +a +b

6= Divide[a, b, c]
: Divide called with 3 arguments; 2 arguments are expected. >

ouze)= Divide[a, b, c]
Az operatoros forma teljes alakja.

n27= FullForm[ax + (b-d) *c]

outiz7)/FulForm= Plus [Power [Plus[b, Times[-1, d]], c], Times[a, x]]

Valtozok torlése

neel= € = 6

out28]= 6
In[29]:= €
out29]= 6

o= Clear[c]

In[31]:= €

out[31]= C

np21= {a, b} = {£+12+g, "Hello"}
ouzzl= {12+ f+qg, Hello}

na3= {a, b}
ouzs= {12+ f +qg, Hello}

4= Clear[a, b]



In[35]:=

Out[35]=

{a, b}
{a, b}

Allandék

In[36]:=

Out[36]=

In[37]:=

out[37]=

out[38]=

In[39]:=

Out[39]=

Out[40]=

In[41]:=

Outf41]=

out[42]=

In[43]:=

Out[43]=

Out[44]=

In[45]:=

Out[45]=

Out[46]=

Pi

Tt

Pi

Euler szam

E

Végtelen

Infinity

[oe]

8

@ + o

@ — 0

Infinity:indet : Indeterminate expression —oo + oo encountered. >

Indeterminate

o ©

o / o

Infinity:indet : Indeterminate expression 0 c encountered. >>

Indeterminate



In[47]:=

out[47]=

In[48]:=

out[48]=

Out[49]=

In[50]:=

Out[50]=

out[51]=

In[52]:=

out[52]=

1&
: Indeterminate expression 1* encountered. >

Indeterminate

Imaginarius

Egyéb

GoldenRatio

EulerGamma

GoldenRatio

EulerGamma

12 Degree
12 °

Egész szamok

In[53]:=

Out[53]=

Out[54]=

Out[55]=

Tetsz6legesen nagy egész szamokkal dolgozhatunk (feltéve, hogy elég memdria all rendelkezésre a
szam tarolasara).

100!

76562674 + 12537774 +999877*4

97 (6°-187)
93326215443944152681699238856266700490715968264381621468592963895217599 -

993229915608941463976156518286253697920827223758251185210916864000000000 -
000000000000000

1343365901046070185398658

774971956401805794 861



Racionalis szamok

o= 1/2+1/4+1/8+1/16+1 /32

1 2+1 1
6 4 710
1/251/2
31
outjs6]= ——
32
282475241
oujs7) ———————————————
2259801992
1

out[58]= —

Valos szamok
Ezek valdéjaban lebeg&pontos szamok.

nsop= 1.34x2.563
1.34x107'7 /2.563

out59]= 3.43442

outeo)= 5.22825x%x 1018

A Mathematica alapbdl csak néhany tizedesjegyig irja ki az eredményt (ez globalisan allithatd a beallita-
soknal). Egy szam numerikus értékét tovabbi tizedesjegyekre is megjelenithetjik.



In[61]:=

out[61]=

out[62]=

Out[63]=

Out[64]=

In[65]:=

Out[65]=

Out[66]=

17711

N[
10946
17711

N[

10946
N[Sqrt[2], 30]
N[, 1000]

]

,10]

1.61803
1.618033985
1.41421356237309504880168872421

3.1415926535897932384626433832795028841971693993751058209749445923078164062862089 -
98628034825342117067982148086513282306647093844609550582231725359408128481117450
28410270193852110555964462294895493038196442881097566593344612847564823378678316-
52712019091456485669234603486104543266482133936072602491412737245870066063155881 -
74881520920962829254091715364367892590360011330530548820466521384146951941511609-
43305727036575959195309218611738193261179310511854807446237996274956735188575272
48912279381830119491298336733624406566430860213949463952247371907021798609437027 -
70539217176293176752384674818467669405132000568127145263560827785771342757789609 -
17363717872146844090122495343014654958537105079227968925892354201995611212902196-
08640344181598136297747713099605187072113499999983729780499510597317328160963185
95024459455346908302642522308253344685035261931188171010003137838752886587533208 -
38142061717766914730359825349042875546873115956286388235378759375195778185778053
2171226806613001927876611195909216420199

Figyeljuk meg a kilénbséget

Sqrt[2]
Sqrt[2.]

V2

1.41421

Komplex szamok

In[67]:=

out[67]=

In[68]:=

Out[68]=

Out[69]=

Sqgrt[-1]

(1+24) (3-54)
(1+21) /(3-541)
13+1

7 111
-— 4
34

Az egyenlBségjel értékadast jelent. Az értékadas bal oldaloldan all a valtozé neve, jobb oldalan pedig
az érték, amit a valtozdba el szeretnénk tarolni. Az utolsé sor gondoskodik a valtozo torlésérdl.



n7o= 2 =3+41
Re[z]
Im[z]
Conjugate[z]
Arg[z]
Abs|[z]
Clear|[z]

out7o)= 3+ 4 1
out71]= 3
out72)= 4

ou73l= 3 -4 1

4
outi74)= ArcTan [ g]

out[75]= 5
In[77]:= ComplexExpand[ (J'L + a) Exp[1i + 3] ]
ComplexExpand[ (1 +3 J'L) 1-2 Ji]
our7= a €3 Cos[1] —e3Sin[1] +1 ((83 Cos[l] +ae3Sin[1] )
oursl= 4/ 10 e?2reTan[3] Cos[ArcTan[3] -Log[10]] +1 /10 e?2rcTan(3] gin[ArcTan[3] - Log[10]]
In[79]:= ComplexExpand[ (J'L + 1) Exp[1i + 3] ] // N
ComplexExpand[(1+31)*?*] //N

ou79)= - 6.04913+27.7537 1

outgol= 19.0139 - 33.4208 1

Elemi fuggvények

ng1= ? Sqrt
? Exp
? Log
? Sin

? Cos



Sqrtfz] or \/? gives the square root of z. >

Exp[z] gives the exponential of z. >

Logl[z] gives the natural logarithm of z (logarithm to base e).

Loglb, 7] gives the logarithm to base b. >

Sin[z] gives the sine of z. >

Coslz] gives the cosine of z. >

Kerekités
Lefelé kerekités.

ing6l= Floor[1l.1]
Floor[-1.1]

outjgel= 1
outjg7]= — 2
Felfelé kerekités.

inee)= Ceiling[1.1]
Ceiling[-1.1]

out[sgl= 2
outggl — 1
Szamrendszerek

ineo)= BaseForm[104, 2]
BaseForm[104, 3]
BaseForm[104, 4]
BaseForm[12 777, 19]

Out[90]//BaseForm=

1101000,

Out[91]//BaseForm=

102125

Out[92]//BaseForm=

1220,

Out[93]//BaseForm=

19791



Logika
A logika két értéke az igaz és a hamis.

no4= False

True

oute4= False

outes}= True

Logikai fuggvények
Tagadas.

nosl= ! False

Not[True]

outpel= True
outp7]= False
Az ES és VAGY miiveletek.

inos)= True && True
And[False, True, True, False]
False | | False

Or[False, False, True, False]

outes)= True
oute9l= False
outf100= False

out[101]= True

NAND, NOR, XOR, XNOR

ni02)= Nand[False, True]
Nor [False, False]
Xor [True, False]

Xnor [False, False]

out[102= True
out[1031= True
out[104= True

out[1051= True

Implikacié és ekvivalencia



In[106]:=

Out[106]=

In[107]:=

out[107]=

out[108]=

True = False

False

Implies[False, True]

Equivalent[False, True]

True

False

|lgazsagtablazatok

In[109]:=

out[109]=

In[110]:=

Out[110]=

In[111]:=

out[111]=

In[112]:=

out[112]=

In[113]:=

Out[113]=

Ez ugy mikodik, hogy a megadott formulat kiértékeli a valtozok minden lehetséges értékére.

A véltozok értéke a kdvetkez6 sorrendben adodik, példaul két valtozo (a, b) esetén:
(0, 0), (1,0), (0, 1), (1, 1).

Harom valtozé (a, b, c) esetén:

(0,0,0), (1,0,0), (0,1,0), (1,1,0), (0,0, 1), (1,0,1), (0,1, 1), (1, 1, 1).
BooleanTable[a || b, {a, b}]

{True, True, True, False}

BooleanTable[a &&b, {a, b}]

{True, False, False, False}

BooleanTable[Implies[a, b], {a, b}]

{True, False, True, True}

BooleanTable[Xor[a, b], {a, b}]

{False, True, True, False}

BooleanTable[And[a, Xor[b, c]], {a, b, c}]

{False, True, True, False, False, False, False, False}
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Relaciok, mint logikai értekl fuggvények

Operatoros alak

n(114= 2 = 3
2#3
2<3
5% > 96
3>2>1
1<10<5
1 (3=388(5<2]|6>2]|5<0)ssFalse)

ou114]= False
out[115]= True
out[116]= True
ouf117]= False
out[118]= True
oui19)= False

out[1201= True

n2i= 3>2>1
3>2&&2>1

out[121]= True

out[122]= True

Fuggveny formalizmus

nr123= Less[a, b]
GreaterEqual[a, b]
Equal[a, b]
Not[Equal[a, b]]

ouf123= a < b
ouf[124]= a > b
ou125]= a == b

ouf[126]= a # b



Tesztfuggvények

inf1271= EvenQ[11]
0ddQ[11]

out[1271= False

out[128]= True

nf291= IntegerQ[12.2]
NumberQ[x]

outf1i29]= False

out130)= False
Elagazasok

If

in131= I£[True, a, b]
If[False, a, b]

outf131= a

out[132= b

ni3s= I€£[2 > 3, Print["Kettdé nagyobb, mint harom"], Print["Ketté nemnagyobb, mint harom"]]

Kettd nemnagyobb, mint harom

Lista

A listakrol altalaban

A Mathematica legfontosabb adattipusa a lista.

= A lista elemeit vesszdvel valasztjuk el.

= Egy lista akarmilyen elemet tartalmazhat, akar listat is.
= A lista egy eleme tdébbszor is szerepelhet a listaban.

= A lista elemeinek sorrendje Iényeges.
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np1341= {}
{1}
{1, 2, 3}

{1,2,{3,{4,5},2},1, {1, 1, {1}}, {}}
0y, {4y, (3}, {033}

out134= {}

ouss)= {1}

outse= {1, 2, 3}

oupiar= {1, 2, {3, {4, 5}, 2}, 1, {1, 1, {1}}, {}}

oursel= {{}, {{}, {}}, {{}}}

Lista létrehozasa

Konstans lista

n139p= ConstantArrayl[a, 5]

ConstantArray[a, {5, 3}]

oufize= {a, a, a, a, a}

oupt40= {{a, a, a}, {a, a, a}, {a, a, a}, {a, a, a}, {a, a, a}}

Szamtani sorozat

inf141:= Range[5]
Range[-3, 3]
Range[0, 10, 3]
Range[1l, 0, -0.25]

ouriat= {1, 2, 3, 4, 5}
outs2= {-3, -2, -1, 0, 1, 2, 3}
ourtaz= {0, 3, 6, 9}
out44= {1., 0.75, 0.5, 0.25, 0.}
inf145= Range[5, 0]

Range[5, 0, -1]

out145]= { }

oui4e= {5, 4, 3, 2, 1, 0}



Tobbszintl listak, tablazatok |étrehozasa

n1471= Table[k, {k, 1, 10}]
Table[{k, j}, {k, 1, 2}, {3, 1, 3}]
Table[{1, 2k, k*, -1}, {k, 1, 5}]

ou47= {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}

oupiag= {{{1, 1}, {1, 2}, {1, 3}}, {{2, 1}, {2, 2}, {2, 3}}}

oupiag= {{1, 2, 1, -1}, {1, 4, 4, -1}, {1, 6, 9, -1}, {1, 8, 16, -1}, {1, 10, 25, -1}}

A lépéskdzt is megadhatjuk, vagy adhatunk tetszdleges listat, amibdl az értékeket veszi a valtozo.

ns0p= Table[k, {k, 1, 2, 0.1}]

ouwtso= {1., 1.1, 1.2,1.3,1.4,1.5,1.6,1.7,1.8,1.9, 2.}

In[151]:= Table[{ar b}l {al {xr Y, z}}l {br {_7rl E, I, 12-5}}1 {C, _1r 1}]

ouptst= { {{{x, -7}, {x, -7}, {x, -7t} }, {{x, e}, {x, e}, {x, e}},

{{x, 1}, {x, 1}, {x, 1}}, {{x, 12.5}, {x, 12.5}, {x, 12.5}}},

{({{y, -7}, Ly, =70}, {y, =73}, {{y, e}, {y, e}, {y,e}}, {{y, 1}, {y, 1}, {y, 1}},

{{YI 12-5}1 {YI 12-5}1 {YI 12-5}}}1 {{{ZI _JT}I {ZI _JT}I {ZI _ﬂ}}r

{{z, e}, {z, e}, {z, e}}, {{z, 1}, {2z, 1}, {2, 1}}, {{=z, 12.5}, {z, 12.5}, {z, 12

A negativ névekményt explicit ki kell irnunk.

ns21= Table[x, {x, 2, -2}]
Table[x, {x, 2, -2, -1}]

ou(152]= { }

ou153= {2, 1, 0, -1, -2}

Véletlen listak

Egyenletes eloszlasu véletlen egész szamok.

in(154.= RandomInteger[5, 10]
RandomInteger[{-7, 5}, 10]
RandomInteger[{-3, 10}, {3, 10, 4}]

outs4= {0, 1, 0, 3, 4, 5, 4, 0, 1, 3}

outss= {0, 1, 1, 2, -7, 4, 3, 2, -5, -4}

Out[156]= {{{*11 3! 8/ 9}! {71 3! 6/ 7}! {41 3! *21 7}! {71 *21

1, -1}, {-3, 3, -3, 9},

{41 2! 4! 5}! {91 9! 6! _2}1 {91 5/ 51 4}/ {61 4/ 71 l}l {_ll 3! 21 5}}/
{{-3, 6, 10, 8}, {5, 6, 2, 9}, {9, 8, 6, -3}, {8, 10, 6, 8}, {6, -1, 1, -1},

{_21 1/ 61 6}/ {61 _21 1/ 4}! {81 _11 OI 7}/ {Or 10! 5/ _l}l {51 OI 6! lo}}l
{10, 3, 9, -2}, {-2, 8, 10, 8}, {-3, 4, 0, 7}, {0, 2, 2, -2}, {2, 2, 10, 10},

{OI 3! 7! 3}! {51 ll 5! _2}1 {_31 lOI 81 8}/ {lr _31 _21 8}/ {81 9/ 7! 3}}}

-5}1}}
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Egyenletes eloszlasu véletlen valés szamok.

in(157)= RandomReal[{-1, 1}, 10]
ouf1s7= {0.831426, -0.920113, 0.810419, 0.576546,
0.371921, 0.666215, 0.107487, -0.766328, 0.368254, 0.616622}

Egyenletes eloszlasu véletlen komplex szamok.

nis8= RandomComplex[{-1-21, 2+3 1}, 5]
ou1s8l= {-0.39994 +1.11193 1, 1.91618 +0.536247 1,
1.33386+0.9579621, 0.609123 +2.7298 1, -0.493736+2.092061}

Véletlen huzas a megadott listabdl visszatevéssel.

in159= RandomChoice[{-3, 1, 101, 9, 0}, 10]
outs9= {-3, 0, 1, 101, 101, O, O, 9, 101, 0O}

Lista generalasa listabol

Lista osszeflizése

nieop= Join[{1, 2, 3}, {a, {b, ¢}, d}, {a, B}]
Out[160]= {11 2! 3! a, {bl C}I dr 097 B}

Lista kisimitasa
niet= Flatten[{{1, {2, {3}}}, {{{4}}}, {a, {b, {c}}}, {d}}]
oupie= {1, 2, 3, 4, a, b, c, d}

Descartes szorzat

niez;= Tuples[{1l, 2, 3, 4}, 2]
Tuples[{1, 2}, 3]
Tuples[{{1, 2}, {a, b, c}, {a, B, ¥, 6}}]
oupiez= { {1, 1}, {1, 2}, {1, 3}, {1, 4}, {2, 1}, {2, 2}, {2, 3},
(2,4}, {3, 1}, {3, 2}, {3, 3}, {3, 4}, {4, 1}, {4, 2}, {4, 3}, {4, 4}}

oupes= {{1, 1, 1}, {1, 1, 2}, {1, 2, 1}, {1, 2, 2}, {2, 1, 1}, {2, 1, 2}, {2, 2, 1}, {2, 2, 2}}

oupiea= {{1, a, o}, {1, a, B}, {1, a, ¥}, {1, a, &6}, {1, b, a}, {1, b, B}, {1, b, v}, {1, b, &},
{1, ¢, a}, {1, ¢, B}y {1, c, ¥}, {1, ¢, &}, {2, a, a}, {2, a, B}, {2, a, ¥}, {2, a, &},
{2, b, a}, {2, b, B}, {2, b, ¥}, {2, b, 6}, {2, ¢, a}, {2, ¢, B}, {2, ¢, ¥}, {2, ¢, &}}



Permutacio

nie5)= Permutations[Range[3]]
Permutations[Range[3], 2]
Permutations[Range[3], {2}]

Out[165]= {{11 2/ 3}! {11 3! 2}/ {21 1/ 3}/ {21 3/ 1}! {31 1! 2}! {31 2! 1}}
ouptes= {{}, {1}, {2}, {3}, {1, 2}, {1, 3}, {2, 1}, {2, 3}, {3, 1}, {3, 2}}

Out[167]= {{11 2}/ {11 3}! {21 1}/ {27 3}! {31 1}/ {31 2}}

Lista szlrése
Szirés logikai fliggvény segitségével.

niegl= list = RandomInteger[100, 10]
Select[list, EvenQ]
Select[list, 10 < # < 70 &]

ouieg= {56, 2, 74, 80, 91, 47, 51, 4, 20, 44}
outfie9= {56, 2, 74, 80, 4, 20, 44}

outi7o= {56, 47, 51, 20, 44}

Lista rendezése

n1711= Sort[list]

Sort[{"alma", "korte", "banan", "ananasz", "szilva"}]

ouri7i= {2, 4, 20, 44, 47, 51, 56, 74, 80, 91}

ouf172)= {alma, ananasz, banan, kdorte, szilva}
Lista szerkezete

Hossz (elemszam)

ni73= Length[{1, 3, {5}, {6, 5}}]

out[173)= 4

Dimenzid

n174= Dimensions[{{1, 2}, {3, 4}, {4, 5}}]
ou174)= {3, 2}
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Lista része

n75= listA = {a, b, ¢, d, e, £};
listB = {{{a, 1}, {a, 2}}, {{b, 1}, {b, 2}}, {{c, 1}, {c, 2}}};
Part[listA, 3]
Part[listA, {1, 3,1, 2, 6}]
Part[listB, 3, 1]
Part[listB, 3, 1, 2]
listAf2 ;; 5]
listA[{1, 3,1, 2, 6}]
listAfl ;; 6 ;; 2]
1listB[2, 2]
1listB[2, 2, 1]
listA[3 ; ;1]
listA[ ;; 3]
listB[1l ;; 2, 2, ;;]
Clear[listA, listB]

out{177]= C

oui7e= {a, c, a, b, £}

outfi7e= {c, 1}

out[180]= 1

ouis1= {b, c, d, e}

ouig2= {a, c, a, b, £}

ou183= {a, c, e}

outf1g4= {b, 2}

out[185]1= b

outiige= {c, d, e, £}

ouie7= {a, b, c}

ouise= {{a, 2}, {b, 2}}

nioop= {{1, 3, 4}, 2, 3, 4}[[1, 2]]
{{1, 3, 4}, 2,3, 411, 2]

out[190]= 3

out[191]= 3



In[192]:=

Out[192]=

Out[193]=

First[{a, b, ¢, d}]
Last[{a, b, ¢, d}]

a

d

Listakkal végezhet6 miveletek

In[194]:=

Out[194]=

Out[195]=

Out[196]=

Out[197]=

Out[198]=

In[199]:=

Out[199]=

Out[200]=

Out[201]=

Out[202]=

Out[203]=

In[204]:=

Out[204]=

Aritmetika

3+2{a, b, c}
{a, b, c}*3
1/{a, b, c}
Log[{a, b, c}]
Sin[{x, y}]

{3+2a, 3+2b, 3+2c}

{a3, b3, c3}
E

a b c
{Log[a], Log[b], Log[c]}
{Sin[x], Sin[y]}

{21 3! 4} + {a, b, C}

{2/ 3/ 4]‘ - {al bl c]’

{2, 3,4}"*{a, b, c}

{2, 3, 4} {a, b, ¢}

{2, 3,4} /{a, b, c}
{2+a, 3+b, 4+c}

{2-a, 3-b, 4-c}
{2‘3, 3b, 4c}

{2a, 3b, 4¢}

{2,3,4}/{a, b, c, d}

1111
Thread:tdlen : Objects of unequal length in {2, 3, 4}{—, - = —} cannot be combined. >
abcd
1 1 1 1
{21 3! 4} {71 T 7}
a b ¢ d
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Lista elemeinek 0sszege

neosi= Total[{a, b, c}]

out2051= a +b + ¢C

Flggvenyek
Fluggvények definialasa

Pontonkénti definicid

inzosi= Clear [£]
£[0] :=1
£[1] :=3

inog= ? £

Global  f

in210p= €[]
f[12]
£10]
f[Range[3]]

outp10}= £[]
ou11]= £[12]
out212]= 1

oup1z= £ {1, 2, 3}]

Altalanos definicid

in214]= Clear[£]
flx_] :=x+1

n2ier= ? £

Global £

flx_] :=x+1



In[217]:=

out[217]=

out[218]=

out[219]=

In[220]:=

In[223]:=

Out[223]=

Out[224]=

In[225]:=

In[228]:=

out[228]=

out[229]=

In[230]:=

Out[230]=

out[231]=

out[232]=

out[233]=

£10]
£[1.5]
f[x, yl
1

2.5

f[x, vy]

Vegyes definicio

Clear[f]
flx_] :=x+1
£[0] :=100

£[0]
£[23]
100

24

Tobbvaltozos fuggvények

ClearAll[f, g]
flx_,y_] :=x+y
gla_,b_,c_] :=a+b°

f[a*, b]
glb, a, x]

a*+b

a*+b

Az argumentum tipusa

Head[1]
Head[1/2]
Head[1l.2]
Head[ {1, 2, 3}]

Integer
Rational
Real

List

| 21
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in234)= Clear[£]
f[x_Integer] :=x+1
f[x_Real] :=x+2
f[x_Rational] :=x+3

f[x_List] :=x+4

ine39y= £[1]
£[1.2]

£[1/2]

£1{1, 2, 3}]

out[239]= 2

out2401= 3.2

7
out241]= —
2

outp42= {5, 6, 7}
Anonimusz fuggvények

Function
Elnevezhetjik a fliggényt, a két fliggvény definicié ekvivalens.

in243;= Clear[£]
flx_] := x?

f = Function[{x} , x2]

outz45= Function { {x}, x2]

inpas= £[3]
fla+b]
out246]= 9

oua71= (@ +b) 2
Vagy elnevezés nélkll is hasznalhatjuk. (A masik megadassal ez nem mikddne.)

inp4gi= Function [ {x}, 3x%+ 5] [12 + a]

outagl= 5+ 3 (12 +a)?

Tiszta (pure) fuggvények
Itt a valtozonak nem adunk nevet.

inz49;= Clear[£]
£=(#%2+1) &

outzso= H12 +1 &



In[251]:=

Out[251]=

In[252]:=

Out[253]=

In[254]:=

In[256]:=

Out[256]=

Trace@f [x]
[{£, #12+1 &}, (B12+1 &) [x], x?+1, 1+x?}
Ha akarjuk még a fiiggvénynek sem kell nevet adni.

Clear[f]
(#*2+1) &[10]
101

Tobb valtozé esetében.

Clear[f]
£ = (51:1 + n2"2)An3 &;
f[a, b, c]
(5a+b?)°

Magasabb szintl listafuggvények

In[257]:=

Out[257]=

Out[258]=

In[259]:=

Out[259]=

In[260]:=

Out[262]=

In[263]:=

Out[263]=

In[264]:=

Out[264]=

In[265]:=

Out[265]=

Map

Sin[{a, b, c, d}]

Power[{a, b, ¢, d}, 2]

{Sin[a], Sin[b], Sin[c], Sin[d]}

{az, b?, c2, dz}

Map[Sin, {a, b, ¢, d}]
{Sin[a], Sin[b], Sin[c], Sin[d]}

Clear[f]
flx_] := x?;
Map[f, {a, b, c}]

{az, b2, cz}

Map[#’ &, {a, b, c}]
{az, b2, cz}

Select[RandomInteger[100, 100], 10 < # < 70 &]

{16, 47, 38, 23, 44, 12, 15, 16, 13, 50, 61, 51, 35, 33, 40, 31, 46, 29, 33,
37, 52, 41, 40, 60, 62, 61, 14, 31, 56, 15, 32, 44, 44, 16, 13, 61, 28, 51,
15, 32, 17, 33, 36, 13, 67, 30, 43, 63, 64, 53, 58, 22, 53, 52, 44, 37, 51}

Mas irasmaoddal:

#? & /@ {a, b, c}
{az, b2, cz}

| 23
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Apply
neee= Apply [£, {a, b, ¢, d}]
oupzeel= £la, b, c, d]
nee71= Apply[Plus, {a, b, c, d}]
outee7= a+b+c+d

Mas irasmoddal:

nizes;= Times @@ {a, b, c}

out2e8= a b c

Egyenletmegoldas, szabalyok

in69y= Solve[x + 2 == 5]

outizegl= {{x = 3}}

n27o= a » b

out2701= a - b

Szabaly alkalmazasa

in271}= Clear[£]
ReplaceAll[x+2y+z, x> y+a]

ouer2l: a+ 3y + 2
Révidebben:
In[273]:= x> /. x> (a+b)

oue7s= (a +b)?

npe74y= Solve[x*2+2x-11 =0, x]
Solve[x*2+2x-11==0,x] /.x->5

out[274]= {{x»—l—Z\/?}, {x»—1+2\/?}}
out[275]= {{5»—1—2\/?}, {5»—1+2\/?H
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Integralas, derivalas
In276]:= D [x2 , x]

Integrate [xz , x]
out276]= 2 X

%3
out77]= —
3

Grafika

Valds egyvaltozés fuggvény abrazolasa

ne7e= Plot[Sin[x], {x, -2, 2 n}]

1.0~

T T

0.5

T

out[278]= .

L

T T

-1.0F

ne7op= Plot[Sin[x], {x, -2m, 2}, PlotStyle » {Thick, Red},
GridLines -» Automatic, GridLinesStyle -» Dotted]

N e SRERL

o AN o8

Out[279]= .
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Valds kétvaltozos fuggvenyek abrazolasa

neoy= Plot3D[ (x+y) Sin[x-y], {x, -5, 5}, {y, -5, 5}1]

Out[280]=

Lista elemeinek abrazolasa

n28i= Sin[Range[0, 27, 0.1]]

outest= {0., 0.0998334, 0.198669, 0.29552, 0.389418, 0.479426, 0.564642, 0.644218,
0.717356, 0.783327, 0.841471, 0.891207, 0.932039, 0.963558, 0.98545,
0.997495, 0.999574, 0.991665, 0.973848, 0.9463, 0.909297, 0.863209,
0.808496, 0.745705, 0.675463, 0.598472, 0.515501, 0.42738, 0.334988,
0.239249, 0.14112, 0.0415807, -0.0583741, -0.157746, -0.255541, -0.350783,
-0.44252, -0.529836, -0.611858, -0.687766, -0.756802, -0.818277, -0.871576,
-0.916166, -0.951602, -0.97753, -0.993691, -0.999923, -0.996165, -0.982453,
-0.958924, -0.925815, -0.883455, -0.832267, -0.772764, -0.70554, -0.631267,
-0.550686, -0.464602, -0.373877, -0.279415, -0.182163, -0.0830894}
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n2s2;= ListPlot[Sin[Range[0, 27, 0.1]]]
ListPlot[Sin[Range[0, 2, 0.1]], DataRange -» {0, 2 7} ]
ListLinePlot[{RandomReal[{-1, 1}, 100], RandomReal[{0.5, 2}, 100]}]

1.0 ...ooo..

Out[282]= P S S N, S S S S S Rt

05 . 4

e
Out[283]= P S S S S R R S

oute4= gL
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