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Symmet ri cPol ynom al [2, Synbol /e CharacterRange["a", "z"]]

ab+ac+bc+ad+bd+cd+ae+be+ce+de+af +bf +cf +df +ef trag+bg+cg+dg+eg+f g+
ah+bh+ch+dh+eh+f h+gh+ai +bi +ci +di +ei +fi +gi +hi +aj +bj +cj +dj +
ej +fj+gj +hj +ij+ak+bk+ck+dk+ek+fk+gk+hk+i k+j k+al +bl +cl +dlI +
el +fl +gl +hl +il +j1 +kl +am+bm+cm+rdm+em+f megm+hm+i m+j mekm+1 m+
an+bn+cn+dn+en+fn+gn+hn+in+jn+kn+ln+mn+ao+bo+co+do+eo+f o+
go+ho+io+jo+ko+l o+mo+no+ap+bp+cp+dp+ep+fp+gp+hp+ip+jp+kp+
|l p+mp+np+op+aq+bg+cqg+dg+eq+fq+gg+hg+i g+jgq+kq+l g+mg+ng+o0q+
pg+ar +br+cr+dr +er +fr+gr+hr+ir+jr+kr+lr+mr+nr+or +pr +qr +as+
bs+cs+ds+es+fs+gs+hs+is+js+ks+l s+ms+ns+os+ps+qs+rs+at +bt +
ct+dt +et +ft+gt+ht+it+jt+kt+lt+mt+nt+ot+pt+qgt+rt+st+au+bu+
cu+du+eu+fu+gu+hu+iu+ju+ku+lu+mu+nu+ou+pu+qu+ru+su+tu+avs+
bv+icv+dviev+fvigv+hv+iv+jvekv+l vemv+nv+ov+pv+gqV+rv+sv+t v+
uv+aw+rbw+rcw+dw+rew+f wrgw+hw+i w+j WerkKw+| W mwW+nNW+OW+pW+qW+TI W+
sw+t wruw+vw+rax+bx+cx+dx+ex+f x+gx+hx+i X+ X+kx+I X+mx+nx+0x+
PX+gX+rX+SX+t X+uX+vX+wx+ay+by+cy+dy+ey+fy+gy+hy+iy+jy+ky+
ly+my+ny+oy+py+qy+ry+sy+ty+uy+vy+wy+xy+az+bz+cz+dz+ez+fz+
gz+hz+iz+jz+kz+l z+mz+nz+0z2+pz2+QZ+rz+Sz+tz2+UZ+VZ+WZ+XZ+YyZ

inf101:= ? Not ebook

Not ebook [ {cell;, cdl,, ...}] is the lowlevel construct that
represents a notebook mani pul ated by the Mathematica front end. >

Quick Start

= Equal signs

(a+b)yr"2=a"2+2xaxb+b"2
Set::write: Tag Power in (a+b)2 is Protected. >

a?+2ab +b?
(a+b)"2=a"2+2xaxb+b"2
(a+bh)2 =a?+2ab+hb?
Sinplify[%]
True
(a+b)"2===a”"2+2xaxb+b"2
Fal se
1= test :=Print["this is a test"]
In[12]:= test

this is a test
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= Programming constructs
1f[2»>3, "true", "false"]
fal se

If[x =y, "true", "false", "don't know']

don't know

Do[Print [n], {n, 0, 3}]

Concepts

m List operations
matrix-vector multiplication:

{{1, 23, {0, 1}}. {2, -1}
{0, -1}
Table[2 xn, {n, 1, 10}]
(2, 4, 6, 8, 10, 12, 14, 16, 18, 20}
Range[10]"3
{1, 8, 27, 64, 125, 216, 343, 512, 729, 1000}
{1, 2, 3} + {7, 8, 9}
(7, 16, 27}
npa= {1, 2, 3}~ {7, 8, 9}
ou13= {1, 256, 19683}
MapThr ead [Append, {{{1, 2}, {0, 1}3}, {2, -1}}]
({1, 2, 2}, {0, 1, -1}}
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npap= Riffle[{a, b, ¢}, {X, ¥y, z}]
ou14= {a, X, b, y, ¢, z}
PadlLeft [{a, b, ¢}, 10, {x, y, z}, 2]
{y, z, X, ¥y, z, a, b, ¢, x, y}
Tal | y [Tabl e[Random nt eger [9], {1000}1]

{{3, 103}, {6, 106}, {4, 91}, {0, 98}, {8, 91}, {9, 98}, {1, 100}, {5, 96}, {2, 118}, {7, 99}}

m Structural operations for general expressions
expr =a+b+c
a+b+c
Lengt h[expr ]
3

Append [expr, d]

a+b+c+d

Map [Sqrt, expr]

N~ SN~
expr [[2]]
b

m Pattern Matching

npep= {f, £ IxI, fIx, y1, 121} /7. f >g

oufiel= {9, 9[xI, 9[x, yIl, 9(2]}

npep= {f, £ Ix1, FIx, yI, 121} /. f[X] » gIx]

ourigl= {f, g(x1, f[x, yl, f[2]}

mpop= {F, £ Ix1, fIx, yI, £12]} 7. f[x_] > gIx]

oupg= {f, g[x1, fIx, yIl, g[2]}

npop= {f, fIx1, fx, yI, f[2]} /. f[x_Integer] - g[x]
oupo= {f, f[xI, f[x, yl, 9(2]}

Cases[Sin[x-2y”"2], a_[

1-»a, {0, Infinity}]
{Power, Tines, Plus, Sin}
de =D[x"2+y"2+f[X, ¥y, X, X, ¥, ¥, V]

12F 0D x, y] +12yf @2 [x, y] +2y2f @3 [x, y]+24xf LD [x, y]+24xyf L2 [x, y]+
4xy?f L3 x, y1+6x2F@D [x, y1+6x2yf @2 [x, y] +x2y?f 23 [x, y]
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de /. f[x, yl »1/. Derivative[a__1[f1[x, y] = (Timesee ({Dx, Dy}~ {a}))

12Dy +24Dx Dy x + 6 Dx? Dy x2 + 12 Dy?y + 24 Dx Dy2 xy + 6 Dx? Dy?> x?>y + 2 Dy3 y? + 4 Dx Dy3 x y2 + Dx? Dy3 x? y?

= Visualization

Li st Pl ot [I nt eger Exponent [Tabl e [Bi nom al [200, k], {k, 0, 200}], 2]]
7 0000  ocos  oces  cece
6 L] L] L] L] o 000000 o ® 000000 0 L] L] L] L]
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i st Pl ot [I nt eger Exponent [Tabl e [Bi nom al [200, k], {k, 0, 200}], 2], Joi ned - True]

: 50 100 150 200

Pl ot [Tabl e[Bessel J[n, x], {n, 0, 5}1, {x, -10, 10}]

1
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Mani pul ate[ContourPl ot [ (Xx"2 +y"2)"2 ==x""2+axy"2, {x, -1, 1}, {y, -1, 1}1, {a, -1, 1}]

2 -3

Ko L e e B A

05 B

0.0 B

05 _

_1'0’\\\\\\\\\\\\\\\\\\\\f
-10 -05 0.0 05 1.0

Plot3D[x"2/y"2, {x, -1, 1}, {y, -1, 1}]
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G aphics[Table[Crcle[{x, 0}, x"2], {x, -2, 2, .1}]]

= Functional Programming
f = Function[x, x"2]
Function|x, x?]
f'[3]
6
C ear [f]
DIf [X] *g[x], X]
gx] 7 [x] +f[x] g [x]
Sol ve [f [X] =y, X]

I nverseFunction::ifun:
Inverse functions are being used. Values may be lost for nultivalued inverses. >

{{x>f " 1y1}}
Ful | For m[%]

Li st [Li st [Rul e[x, InverseFunction(f, 1, 1]7[y]1]]]

f [l nverseFunction[f, 1, 1][x]]

I nverseFunction::ifun:
Inverse functions are being used. Values may be lost for nultivalued inverses. >

X
in21]:= Fi xedPoi nt [Si n[#] + Cos[#] & 0.1]
out21]= 1. 25873

Nest [f, X, 5]

frErfff[x1111]
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Mapl ndexed [ {#1, #2 -1} & CoefficientList [x*"3+y*2+2xX*Y, {X, Y}], {2}]

{{{0, {0, 03}, {0, {0, 13}, {1, {0, 2}}}, {{O, {1, O3}, {2, {1, 13}, (O, {1, 2}}},
{{0, {2, 0}}, {0, {2, 1}}, {0, {2, 2}}}, {{1, {3, 0}}, {0, {3, 1}}, {0, {3, 2}}}}

Del et eCases [Fl atten[%, 1], {0, _}]

{{1, {0, 233}, {2, {1, 1}}, {1, {3, 0}}}

Some Exercises
Generate alist of all positive rationals with numerator and denominator not greater than 10!

Union[Flatten[Table[n/d, {n, 0, 10}, {d, 10}]1]
1

{0 1 1 1 1 1 2 1 2 3 1 3 2 3 4 1 5 4 3
"1009° 8 7 6 5 9 4 7 10 3 8 5 7 9 2 9 7 5

5 2 7 5 3 7 4 5 6 7 8 9 . 10 9 8 7 6 5 9 4
8 3 1007 4 95 6 7 8 9 100 9 8 7 6 5 4 7 3
7 10 3 8 5 7 9 9 7 5 8 10 7 9

- Y = = = = = 2, = = - — 3, —, —, 4, —, 5 6,7,8,09, 10}
57 7 2 5 3 45 4" 3 2" 3 3 2 2

All cubes of the smallest totally symmetric plane partition generated by some points:

p={{1, 1, 3}, {2, 2, 2}}

{{1, 1, 33}, {2, 2, 2}}

Union[Flatten[
Table[{a, b, ¢}, {a, #[[1]]}, (b, #[[2]11}, {c, #[[3]1]1}] &/@Flatten[Pernutations /ep, 1], 311]

{{1, 1, 13, {1, 1, 23, (1, 1, 3}, {1, 2, 1}, {1, 2, 2},
{1, 3, 1}, {2, 1, 13, {2, 1, 2}, {2, 2, 1}, {2, 2, 2}, {3, 1, 1}}

Union[Flatten[
Tabl e eee (Prepend[Transpose[{{a, b, c}, #}], {a, b, c}] &/eFlatten[Pernutations /ep, 1]), 311

({1, 1, 13, {1, 1, 2}, {1, 1, 33}, {1, 2, 1}, {1, 2, 23},

{1, 3, 1}, {2, 1, 1}, {2, 1, 2}, {2, 2, 1}, {2, 2, 2}, {3, 1, 1}}

Select [Flatten[Wth[{m= Max[Fl atten[p]]}, Table[{a, b, c}, {a, m}, {b, m}, {c, m}]1], 2],
Function[point, O @@ ( (And @ee Thread[point < #]) &/@Flatten[Pernutations /ep, 1])11]

({1, 1, 13, {1, 1, 23, {1, 1, 33}, {1, 2, 13, {1, 2, 2},
{1, 3, 13}, {2, 1, 13}, {2, 1, 2}, {2, 2, 1}, {2, 2, 2}, {3, 1, 1}}



