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(» 1. How to generate:
Tabl e[expr, {inmax}] generates a list of inmax copies of
expr. Tablef[expr, {i, inmax}] generates a |list of the values of expr
when i runs from1 to imax. Table[expr, {i, imn, imax}] starts with i
imn. Table[expr, {i, imn, imax, di }] uses steps
di. Table[expr, {i, imn, imx}, {, jmn, jmax}, ... ]
gives a nested list. The list associated with i is outernost
*)
Table[i, {i, 10, 21, 3}]
{10, 13, 16, 19}
Lengt h [%]
4
Col utmFor m[%%]
10
13
16
19
Table[Sin[nx], {n, 1, 7, 2}]

{Sin[x], Sin[3x], Sin[5x], Sin[7x]}
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(«nest edx)
Table[x?™i + y”™j, {i, 3}, {j, 4}]
{{x+y, X+y2, x+y3, X+y4}, {X2+y, X2+y2, X2+y3, x2+y4}, {x3+y, X3+y2, X3+y3, X3+y4}}
Di nensi ons [%]
{3, 4}

Tabl eFor m[%%]

X +Yy X +y? X +y3 X +y?
x2 4y x2 1+ y? x2 +y3 x2 +y*4
x3+y x3 +y? x3 +y3 x3 +y4

Mat ri xFor m[%%%]

X+y X+y2 x+y® xa+y?
x2+y x2+y2 x24+y% x2.y4
x2+y x3+y2 x3+yd x34yt

(» REARRANG NG LI STS *)
Sort [{abd, abc, ab, a, d, 10, a, 10, 5.5,
1/4, 23/2, ada}]

1 23

{—, 5.5, 10, 10, —, a, a, ab, abc, abd, ada, d}
4 2

nylist =Table[i, {i, 10}]

(1, 2, 3, 4, 5, 6, 7, 8, 9, 10}

Rot at eLeft [nylist ]
{2, 3, 4, 5, 6, 7, 8, 9, 10, 1}

Rot at eRi ght [yl ist, 3]
(8, 9, 10, 1, 2, 3, 4, 5, 6, 7}



Permutations [{a, b, c}]

{{a, b, ¢}, {a, ¢, b}, {b, a, ¢}, {b, ¢, a}, {c, a, b}, {c, b, a}}

(* Restructuring Lists x)

Clear [nylist, c]
mylist =Table[c[i, j1, {i, 3}, {j. 4}]

{{c[1, 17, c[1, 2], c[1, 3], c[1, 413,
{c[2, 1], c[2, 2], c[2, 3], c[2, 4]}, {c[3, 1], c[3, 2], c[3, 3], c[3, 4]}}

Flatten [%]

Flatten[list] flattens out nested lists. Flatten[list, n] flattens
to level n. Flatten[list, n, h] flattens subexpressions with head h.

*)

(xDrop [list, n]gives lisswith its first nelenments dropped
Drop [list, {n}]gives lisswith its n't"el ement dropped.
Take [list, n]gives the first nelenments of list

Take [list, {m, n}]gives elements mthrough nof list

HW create a sinple list; try all thisx)

(*El ement extracti onx)

list ={a, b, c, d};
list[[2]]

General::spelll: Possible spelling error: new
symbol nane "list" is simlar to existing synbol "List". Mre...

b

Clear[list]; list = {{a, b}, {c, d}}

{{a, b}, {c, d}}

list[[2]]
{c, d}

list[[1, 211
b

Mat ri xFormp[l i st ]

.
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(* Conbi ning Lists =)
listl=Table[i, {i, 3}]

{1, 2, 3}

list2 =Table[i, {i, 7}]

(1, 2, 3, 4, 5, 6, 7}

Join[listl, list2]

{1, 2, 3,1, 2, 3, 4, 5,6, 7}

Unionflistl, list2]

{1, 2, 3, 4, 5, 6, 7}

Intersection[listl, list2]

{1, 2, 3}

(*Qperating on Listsx)
Clear [list]

list =Table[x"n, {n, 4}]

{x, x2, x3, x*}

Drlist, x]

{1, 2x, 3x% 4x%}

Sin[list]

{Sin[x], Sin[x?], Sin[x®], Sin[x*]}

Sqrt [list]

[ b e )

(*» Not all fuctions are listable! - Check =)
Cl ear [f];
Map [f, list]

{foa. ][] f x4}
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f /@ list (xsame thingsx)

o, ]t [e] 1 [x)

? Apply

Apply [f, expr] or f @@ expr replaces the head of expr by f. Apply[f,
expr, levelspec] replaces heads in parts of expr specified by |evel spec. More...

Plus ee |i st
X+ %% +x3% 4+ x4

(*» HW wite a function av[y_] which
would find an average of a list y of arbitrary lengthx)

(*Pure functionx)

(xNote: in f[x_]:=

Sin[x] the variable x does not matter and can be replaced by anything. In fact,

X_indicates a slot in which the variable will be place when evaluating Sin. The idea is
then to skip x alltogether - this leads to a "Pure function", analog of an operator x)

mysin:= Sin[#] &

(»# explicitly indicates a slot and & indicates the pure function;
note that [] does not enter the definiton of mysin,

but will be needed when it is appliedsx)

nmysinfz]
Sin(z]
nysin[Pi /4]
1
vz
(» nore useful for differential operatorsx)
der2:=D[#, X, X] &
der2[x”"2]

2
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Cl ear [a]; der2[E” (ax)]

a2 eax

(xot her exanples: anything can go into the slot,
not only nunbers. Below are Lists and G aphicsx)

myav : = (Plus ee #) /Length[#] & (xaverage of a |i st x)
list = {1, 2, 3, 4};

myav [l i st ]
5

2
disp:=Display["t.ps", # "EPS"] &

(»this creates a nice postscript outside Mathematica. E.g., if you like graphics in fig,
you wite disp[fig] and will get a postscript file t.ps with the picturex)

(xpure functions are very good for repeated applicationsx)

fr=1/(1+#) &

f[x1]
1

1+Xx

f [%]

1+ 5
1+ —
1+x

(xetc. %)
(xthere is special Nest comand to do that %)
? Nest

Nest [f, expr, n] gives an expression with f applied n tinmes to expr. More...



Matrix {{a, b, ¢}, {1, 2, 3}, {a, b, c}} is singular.

I nverse::sing :
{1, 2, 3}, {a, b, c}}]

Inverse[{{a, b, c},
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More...
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