Symbolic calculations

Some examples

In[l]:= x"2 + x - 4 x"2 carry out basic algebraic simplifications
out[l]= =x-2x’
In[2]:i= x vy + 2 X"2 y + y"°2 x°2 - 2 y x rearrange and combine terms
out[2]= -xv+exiy+utyt
In[3]:= (x + 2y + 1) (x - 2)"2
out[3]= (-2+x)¥ (l+x+2y)
In[4]:= Expand[%] Expand multiplies out products and powers
Oout[4]= 4—3x2+x3+8y—8xy+2x2y
In[5]:= Sqrt([2]/9801 (4n)! (1103 + 26390 n) / (n!”~4 396" (4n))
1

23" ga-t-4n (1103 4 26390 n) (4m) !
out[5]= (nty?
In[6]:= Expand[ (1 + x + 3 y)"4]

l+4x+6x2+4x3+x*+12]r+36xy+36xzy+12x3y+
out[6]= Stv'+l08xy'+54x’yt+loay’+108xy?+elyt
In[4]:= Factor[%] Factor recovers the original form
out[4]= (l+x+37t

Values for Symbols

One often needs to replace a symbol like x with a definite "value".
Sometimes this value will be a number, it could be another expression

expr /. x —-> value replace x by value in the expression expr
expr /. {x -> xval, y -> yval} perform several replacements

In[2]:= 1+ x + x°2 /. x > 2 - y replace x by 2-y
out[2]= =+ (z-vif-¥

In[3]:= x > 3 + y same in 2 steps
Oout[3]= X33+

In[4]:= x*2 - 9 /. %

out[4]= -9+ (3+v)?



Simplifying Algebraic Expressions
In[l]:= Simplify[x"2 + 2x + 1] Simplify writes a different form
out[1]= (L+x)f

Use Simplify to "clean up" complicated expressions that you get as the
results of computations

In[3]:= Integrate[l/(x"4-1), x] a more complicated calculation
ArcTan[x] 1 1
-—  + — Log[-1+=x] - — Log[l+=x]
Out[3]= E 4 4
In[4]:= D[%, x] differentiation should give the old form
1 1 1
Oout[4]= #%i-1+=u T4 (1 + ) - z |:1+xi]
In[5]:= Simplify[%] need Simplify to get the easier form
1
Out[5]= -1+x%
In[6]:= 2 a + 2 Sgrt[a - Sgrt[-b]] Sgrtl[a + Sqrt[-b]l]

Oout[6]= 2a+2‘\.|'lla—’u'—h N'Ila+"u'—h

In[7]:= Simplify[%, a > 0 && b > 0] Simplifying with assumptions
Z [a+ﬁ..' a2+h]
out[7]=

More algebraic transformations are tried by using “FullSimplify” .

See also the Online Help for a lot more functions to transform algebraic
expressions.

Picking Out Pieces of Algebraic Expressions

In[l]:= e = Expand[ (1 + 3x + 4y"2)"2]

Out[l]= l+6x+5xt +8‘_=,i'2 +Z4x‘_=,r2+l|5*_=,i"i

In[2]:= Coefficient[e, x] coefficient of x in e
out[2]= &+24¥’

In[3]:= Exponentle, y] gives highest power of y that appears in expr
out[3]= ¢

In[4]l:=r = (1 + x)/(2 (2 - y))



Out[4]=

In[5]:=
Out[5]=

1+

ZZ2-v)

Denominator [%]
Z(Z2-7)

Denominator picks out the denominator
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