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> restart,;

> f 1= (Xy) -> x*exp(-(x"2+y"2));

3-D Plots

> plot3d(f(x,y), x=-2..2,

y=-2..2,

axes=boxed) ;

> with(plots);

> contourplot3d(f(x,y), x=-2..2,

y=-2..2,

axes=boxed) ;
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>P:=(n) ->sumi”3, i=1..n); P(n) = .al I ® Z><(n+ 1) - E><(n+ 1) +Z>(n+ 1)
| =

> factor (P(n));

> plot(P(n), n=-1.5..0.5);

> Pp :=diff(P(n), n);
> Pp := factor(Pp);

> Pp := unapply(Pp, n);
> Pp(n);

> x := solve( Pp(n)=0, n);

> Ppp :=diff(P(n), n, n);
> Ppp := factor(Ppp);
> Ppp := unappl y(Ppp, n);

\%

1
P(n) factor ® an2><(n+ 1)

n:=-15,-149.05

Ppp(x[1]), Ppp(x[2]), Ppp(X[3]);

_Or'_
map(Ppp, [X]);

\%

0.1+
P(n)
45 1 -bs 0 05
n
d 1
P'(n) = —P(n) factor ® —nx{n+ 1)(2n+ 1)
dn 2
&0 6
g -
ey c-1+
x:= (P'(n) = 0) solve,n ® _
.1+
&2 g
& 2 1
P"(n) = —2P(n) factor ® 3N + 3N+ —
2
dn
880'5 0 p" positive -> loca minimum
P'(X) = ¢ 05 + p" negative -> local maximum
&-0.25g

www.uwaterloo.ca

Keyword: Mathcad




mathcad-maple.mcd

30of5

Linear Algebra

ORIGIN = 1

> x[1]; x[2]; x[3];

> with(linalg);

> A :=array([[ 1 ,1/2,1/3],
[1/2,1/3,1/4],
[1/3,1/4,1/5]]);

> Al 1, 1] ;

> x ;= array([[ x[1] ],
[ x[2] ],
[ x[3] 11);

# X was a sequence, now an array.

> b := eval A & Xx);

> eval (b);

> eval f (eval (b), 3);

x1=0

O
N
Nk, Wl NIR

glkL, DNl Wik

1 O

Q |-

X was al ways an array,
so just re-displaying
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augnent (A, b);

>R :=rref(M;

Vv
x
1

col (R _4);

> Ainv := inverse(A;

Solving Linear Equations - 3 Methods

® 11 -25%
1___;
¢ 23 3°
(; -
9111-11+
M = augment(A,b)® *— — — —
c2 3 4 24 +
111 7]
&3 4 5 20 g
d 00 09
(; -
0 -1-
R::rref(M)®g .
-1
~001 —-=
e 2 g
&0 ¢
7 oo (;1_
X::Ra4n®g _
C.1+
&2 g

> x := eval n(Ainv & b);

> x :=linsolve(A, b);

&30 -180 180 ¢
20 ¢
e
X = Ain\/>‘b® ¢ _
G.1+
&2 g
x&0 o
g -
X =

¢l
Isolve(A,b) ® _
G.1~

~A—

&2 g
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Determinants and Eigenvalues

> det (A, det (A nv);
>I1d :=array([[1,0,0],
[0,1,0],
[0,0,1]]);
> p := det( evaln{A - lanbda*ld) );

unappl y(p, |anbda);

Vv
o
1

> | anbda : = sol ve(p(l anbda) =0, | anbda):

Ao —— A Yo 2160
2160
gi 0 Op
| = identity(3)® ¢O 1 0=

1 127 23 2 3
b { -

= |A-Id|e —— - ==
p(1) = | ||®2160 720 15

> eval f ([l anbda], 6);

> check := product (lanbda[i], i=1..3):

> sinplify(expand(check));

> eval f (ei genval s(A), 6);

c 1
_ _ & —— (517148 + 405%x/ ¢
= (p(1) = 0) solve,l ® = 360 2k
é

8
8
6 -1 .
-~ 517148 + 405xx/ ¢
é 3604 o
8
s
8@.40832 8
| = ¢0.00269+
80.12233 5
~3 expand 1
check := L | . ® —
O smplify 2160
i=1
3@'122339
eigenvals(A) = ¢0.00269 +
81.40832 5
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