Never trust a CAS!

= PolynomialQ
Pol ynomi al Q[1 /X, {X, Yy}]
Fal se

Pol ynomi al Q[1 /X, {y}]

True
Pol ynomi al Q[1 /X, {}]
Fal se

Pol ynom al Q[1 / x]

Fal se

Pol ynomi al Q[Si n[x], {X, Y}]

Fal se

Pol ynom al Q[Si n[x], {y}]

True

Pol ynom al Q[Si n[x], {}]

True

Pol ynom al Q[Si n[x]]

True

Pol ynom al Q[Sqrt [x], {}]

True

Pol ynomi al Q[Sqrt [x"2 -1], {}]

Fal se

m Chebyshev polynomials

Tabl e [ChebyshevU[n, -1], {n, -5, 5}]
(-4, 3, 2, -1, 0, 1, -2, 3, -4, 5, -6}
Table[(-1)"n* (n+1), {n, -5, 5}]

{4, -3, 2, -1, 0, 1, -2, 3, -4, 5, -6}
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= Limit
Limt [x*"k «Binomal [-2, k], k> Infinity, Assunptions -» Abs[x] < 1]
Conpl exInfinity

Ful | Simplify[Binom al [-2, k]]
Full Sinplify::infd: Expression Binomal [-2, k] sinplified to Conplexinfinity. >
Conpl exInfinity

= Binomial sum
Sum[(-1)" (i +j)Binomal [i +j, i]Binomal [m i]Binomali(n, jl, {i, O, m}, {j, O, n}]

n
Z<71>“J Binonial [i +j, i]Binonal [mi]Binonial [n, j]
i=0j=0

Sum[(-1)~ (i +j)Binomal [i +j, i ]Binomal [n, i]Binomali[n, j], {i, 0, n}, {j, 0, n}]

1

-1+n

1 -DifferenceRoot {Function{{y, hi, {—(—1+jn) (L+nh) (-h+n)y[n]+(h-n*>-2n3-n+2n%n)y|[

1
14n]+n2 (L+h-n)y[2+n] =0, y[1] =0, y[2] = - o1+
) ) ) 1n
n Di f f erenceRoot [Function“y, n}, {—(—1+h) (L+n) (-h+n)yn]+(h-n*>-2n%-n+2n?n)
1

y[l+nj«n2 (L+h-n)y[2+n] =0, y[1] =0, y[2] = - H o1+
1-n

Di f f er enceRoot [Function[{y, hi, {7(71+h) (L+h) (-h+n)y[h]+ (h-n*-2n%-n+2h?n)
1
}H[lm}—
1-n
nDi ff er enceRoot [Function“y, hl, {—(—1+:n) (1+h) (-n+n)y[n]+(n-n>-2n-n+2n2n)
1

=)

y[l+hl+n®> (L+n-n)y[2+h] =0, y[1] =0, y[2] = -

y[l+n]+h2 (L+h-n)y[2+n] =0, y[1] =0, y[2] = -

m Limits of Zeta functions

ass =n > 1&&El ement [n, Integers] &&a > 0&&b > 0&&k < n

n>1&%n elntegers&a>0&&b >08&%kK <n

expril
expr2

=x"k xZeta[n, a+b xx];
=x"k xZeta[n, 1+a+b=*x];

Tim ng[Limt [exprl, x> Infinity, Assunptions -» ass]]

{0. 736046, 0}
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Tim ng[Limt [expr2, x> Infinity, Assunptions -» ass]]
{0. 676043, 0}
Tim ng[Limt[exprl-expr2, x->Infinity, Assunptions -» ass]]

{53.8954, Linmit [xkZeta[n, a+bx] -x¥Zeta[n, 1+a+bx],
X - o, Assurrptionsen>1&&nelntegers&&a>0&&b>0&&k<n”

m StruveL

N[StruvelL[l+], 700 %1], 25]

-0.2056171312291138282112197 + 0. 0509264284065420772723951 i

N[StruveL[1+], 100 %17, 25]

0.1745249349140313153158107 + 0. 0802935436428251930875572 1

Pl ot [Re[StruveL[1+1, x*1]1]1, {x, 0, 1000}]

0.1}
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Keep control of your expressions!

= PolynomialGCD

MyPol ynom al GCD[pl_, p2_, x_] : =
Modul e[{el, e2},
If [pl*p2 ===0, Return[pl +p2]1];
Wiile[p2 =t=0,
Whi | e[ (el = Exponent [pl, x]) 2 (e2 = Exponent [p2, X]),

pl = pl - (Coefficient [pl, x, el] /Coefficient [p2, X, €2]) *Xx" (el -e2) »p2;
1
{pl, p2} = {p2, pl};
1
Return[pl];
1

MyPol ynom al GCD[x"2 -1, x -1, X]

Set::wite: Tag Plus in -1+x? is Protected. >
Set::wite: Tag Plus in -1+x? is Protected. >
Set::wite: Tag Plus in -1+x? is Protected. >

General ::stop:
Further output of Set::wite will be suppressed during this calculation. >

$Abort ed

MyPol ynom al GCD[ppl_, pp2_, x_]: =
Modul e[ {pl = ppl, p2 = pp2, el, e2},
I'f [pl*p2 ===0, Return[pl +p2]1;
Wil e[p2 == 0,
Wi | e[ (el = Exponent [pl, x]) = (e2 = Exponent [p2, X]),
pl = pl - (Coefficient [pl, x, el] / Coefficient[p2, X, e2]) »x”" (el -e2) %p2;
I
{pl, p2} = {p2, pl};
1
Return[pll;
1
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MyPol ynom al GCD[x"2 -1, x -1, X]
. :indet : Indeterm nate expression x® encountered. >

1
Power::infy: Infinite expression — encountered. >
0

w::indet : Indeterm nate expression x* encountered. >

Coefficient::ivar: 1 is not a valid variable. >

o::indet : Indeterm nate expression x* encountered. >
General ::stop:
Further output of «::indet will be suppressed during this calculation. >
1

Power::infy: Infinite expression — encountered. >
0

Coefficient::ivar: 1 is not a valid variable. >

1
Power::infy: Infinite expression — encountered. >
0

CGeneral ::stop:
Further output of Power::infy will be suppressed during this calculation. >

Coefficient::ivar: 1 is not a valid variable. >

General ::stop:
Further output of Coefficient::ivar will be suppressed during this calculation. >

$Abort ed

MyPol ynom al GCD[ppl_, pp2_, x_]:=
Modul e[{pl = ppl, p2 = pp2, el, e2},
I f[pl*p2 ===0, Return[pl +p2]1];
Wil e[p2 == 0,
Wi | e[ (el = Exponent [pl, x]) = (e2 = Exponent [p2, X]),
pl = Expand[pl - (Coefficient [pl, x, el] / Coefficient [p2, X, e2]) »x" (el -e2) % p2];
I
{p1, p2} = {p2, pl};
1
turn[ply;
1

MyPol ynom al GCD[x"2 -1, x -1, X]

-1+x

MyPol ynom al GCD[x"2 -1, (y-1)x-1, x]

$Abort ed

MyPol ynom al GCD[ppl_, pp2_, X_] : =
Modul e[ {pl = ppl, p2 = pp2, el, e2},
I'f [pl*p2 ===0, Return[pl +p2]1];
Wil e[p2 == 0,
Whi | e[ (el = Exponent [pl, x]) = (e2 = Exponent [p2, X]),
pl = Toget her [pl - (Coefficient [pl, x, el] / Coefficient [p2, X, e2]) *x”" (el -e2) »p2];
1
{p1, p2} = {p2, pl};
1
Return[pll;
1

|5
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MyPol ynom al GCD[x"2 -1, (y-1)x-1, x]
2y -y?

(-1+y)?

= NullSpace

mat = Tabl e[x - Random nt eger [10], {9}, {10}]

{({-4+x, -10+X, -4+X, -2+X, -7+X, -6+X, -1+X%X, -8+X, -5+x, -10 +x},
{-1+x, -3+X, -9+X, -2+X, -10+x%x, -2+X, -1+X, -4+X, -6+X, -5+X},
{-4+x, -10+x, -10+x%x, -5+%x, -10+Xx, -9+X%x, -9+x%x, -10+x, -7+X, -1+X},
{(-7+X%X, -3+X, -9+X%X, -4+X, -3+X, -3+X, X, -8+%, -10+x, -1+x},
{-7+X, -8+X%, -1+X, -5+%x, -10+%x, -9+X%x, -2+X, -5+x%x, -10+x, -2 +X},
{(-5+X%, -1+X%, -3+X, -4+X, -2+X, -3+X, -7+%X, -3+X%X, -1+X%, -4+x},
{-5+X, -4+X, -3+X, -5+%X, -1+x, -10+X, X, -9+X, -3 +X, -9+x},
{-10+X, -6+X, -9+X, X, -4+X, -4+X%X, -1+X, X, -3+X, X},

{-8+X%, -5+%, -5+%x, -1+X, -8+X%, -4+x, -10+x, X, -10+X%x, -8 +X}}
Tim ng[ns = Nul | Space[mat ]; ]

{4.10026, Null}

Byt eCount [ns]

2124540576

= Vandermonde Determinant
mat = Table[l/ (x+i)"j, {i, 0, 7}, {j, 0, 7}1;
Ti m ng[det = Det [mat ]; ]
{0.216013, Nul | }

Byt eCount [det ]
16524 064
Ti m ng[Toget her [det 1]

125411328000

{28.6898, }

X7 (1+x)7 (2+x)7 B3+x) (4+x)T (5B+x)T (6+x)7 (T+x)7
Byt eCount [det ]

16524 064

Know what's behind!
Exponent [X*"2 +X +1-X% (X -1), X]
1
Ti m ng[Exponent [Product [x +y +Zz +i, {i, 100}], x]1]

(61.5838, 100)
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Denominator [1/ (X +1) -x/ (x-1)]
1
Denomi nat or [X" (-n)]

Xn

= Internal representation

Max [Cases[x /20+y /21, _Integer, Infinity]]
A=Tab|e[l/ (| +j —1)! {I! 3}1 {]1 3}]
1 1 1 1 1 1
1, = —h 1= = o oy o
T TSt P
Mat chQ[A, {{(_Rational)..}..}]

Fal se

ser = Series[Log[l-x], {X, 0, 10}]

ser - Last [ser]

X2 X3 X4 X5 XG X7 X8 X9 XlO
Y o TP Y
2 3 4 5 6 7 8 9 10

Never use Simplify

= Simplify
Simplify[x"4+4 (X*"3+X) +6Xx"2+1]
(1+x)*
Simplify[(x*"2+1) (x*"2-1)]

-1 +x4

= A rational function
RandonPol ynomi al [x_, d_] : = Sum[Randoml nt eger [100] *x"i, {i, 0, d}]
expr = Sum[RandonPol ynomi al [x, 5] / RandonPol ynom al [x, 5], {50}1;
Ti m ng[Expand [expr ]; ]
(0. 004, Null}
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Ti m ng[Toget her [expr]; ]
{0. 348022, Null}

Timing[Sinplify[expri;]
{1. 24408, Null}

Tim ng[Full Sinplify[exprl;]
{153. 174, Nul | }

= Trigonometric functions

Sinplify[Sin[x]"2+Cos[x]"2]
1

Expand[Sin[x]1"2 +Cos[x]"2, Trig - True]
1

m Factorials

Sinmplify[(n+1)!/n1!]
(L+n)!

n!
Functi onExpand[(n+1)!/n!]

1+n

Full Simplify[(n+1)!/n!]

1+n

m Logical expressions

Sinplify[x&: (x|]Yy)]

X

Logi cal Expand[X && (X | | )]

X



