Problem set 2026
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1 X = rand(2,1000)*2 - 1;
2-  r - I
3~ ind = [,

4 — plot(x(1, ind), x(2, ind), ".")

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee




(5 points) Complete the following
script to evaluate factorial.

n =1;
nFactorial = 1;
while nFactorial < 100

end
fprintf('n=%d n!=%f',n,nFactorial)
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X = linspace(-5, 5);
n=3;
select = ceil(rand * n);

case 1
y = sign(x); |
Y=-; Ndde @ 0B k3
otherwise
y =X,
ind = find(y < 0);
y(ind) = 0;
end
plot(x, y,'r)




matrix multiplication
n=>50;

A = rand(n, n);

B = rand(n, n);
C = zeros(n, n);
fori=1:n

for
CG, j) =
end
end




Taylor expansion
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K=2;a=pi/4;,da = 10A-2; :
X = sym('x’), _ e ”
s{1} = diff(tanh(x)): fla+8) ~ fla) +f(@3 + — (@)
fori=2:K

s{i} = diff(s{i-1});
end
fprintf('tanh(a+da) = %15.14f\n',tanh(a+da));
app =N
fork=1:K

fik} = inline(s{k});

app = app +
end
fprintf('app = %15.14f\n', app);

tanh(a+da) = 0.66145622234088
app = 0.66145616633167



(15 points) Let f(x) = tanh(x). Use diff to
create three inline functions.
A. (10 points) Create fx, fx1 and
fx2, which respectively calculate
f(), f'(x) and f”(x).
B. (5 points) Use these three inline
function to plot £, f/ and 1.
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Newton Method



(10 points) Write a script to implement
the following flow chart to find the root.




(15 points) Describe the
computational goal of the flow
chart in figure 2.

s = "(x-tanh(2*x+10)).A2"
Syms x;

ss = "diff(" + s +")";
s = eval(ss);




(20 points) Consider the flowchart

in figure 1.

A. What is the method realized by
the flowchart ?

B. What is the relation between s

and x_zero?

Explain the halting condition.

Derive the updating rule.

o O

s="X.A2-5*x+6'

f=inline(s); x=sym('x")
ss=['diff("s ") '];
sl=eval(ss);

fl=inline(sl); x_zero=rand;

~( abs(f(x_zero))< 10*-6)

n+l

n

x_zero=x_zero-f(x_zero)/fl(x_zero)

f(x,)

/'(x,)

Figure 1.



Lagrange polynomial



(10 pomts) Let L], L, and L3 denote three
Lagrange polynomial in 2 degree defined
by knots 0, 1 and 2.
A. (2 points) L,(x) passes (0,1), (1,0) o,
and (2,0). L,(x) =? %
B. (2 points) L,(x) passes 0,0), (1,1) ~
and (2,0). L,(x) = ?
C. (2 points) L;(x) passes (0,0), (1,0)
and (2,1). Ly(x) = ?
D. (4 points) Complete Matlab
codes to plot the following
figure.

syms X |
= inline( (M) x(x-0)/(2-0)/(2-1));
= linspace(-1,3);

plot(z,-) hold on
line( [-1 3] [0 0]);

olot ( (NN, NE], o))




(10 points) Express three Lagrange polynomials defined by knots 0, 1 and 2.

(10 points) Let g(x) be a polynomial of degree 3. Assume g(-1) = g(0) = g(1) = 0 and g(2) =
1. Please use Matlab function, poly, to find coefficients of g(x).

(10 points) A=reshape(1:16,4,4);a=3;b=1;c=2;
a. AlJabcel) =7
b. A(labcl:) =7



(20 points) The following program finds
a circle that passes three random points.
A. (5 points) Write a Matlab

function demo_outter circle()

A = rand(3,2)*4xpi - 2%pi;

x = fsolve(@(x) H [0;0])
r=norm(x'- A(1,:),2);
hold on

draw_circle(x,r);
plot(A(:,1),A(:,2),'bo");

plot(x(1),x(2),'*"');

function ans = dis(x,A)
ans(1) = sqrt( () ~2 + (x(2)-A(1,2))~2) ;

ans(1) = ans(1) - sqrt( (x(1)-A(2,1))~2 + ( )~2);
ans(2) = sqrt((x(1)-A(1,1))~2 + (x(2)-A(1,2))~2) ;
ans(2) = ans(2) - sqrt( () ~2 + (x(2)-A(3,2))"2);

function, draw_circle(x,r), to draw
a circle that is centered at x with
radius r on a plane.



B. (5 points) Complete the Matlab

script.

C. (10 points) Explain why the
program is able to find a circle
that passes three given points.

(10 points) Write Matlab codes to

1
calculate 573 by using fsolve.



Find a zero of f(x) = x*—2x — 3

1 function demo()

2—-  z = fsolve(@, 0.5)
3
4 function ans = myfun(x)

5- ans =




(20 points) Write equations and codes by filling the following blanks from a to e

a. (4 points)

b. (4 points)

C.

d

e

£

a
(myfun?)

{xlcos(xz) + x,5in(x;)) —1/2=0

-

3x; —cos(x,x3) — % =0
3 x% —81(x, + 0.1)* + sin(x;) =0 (myfun)
e™*1"2 + 20x; + (107 — 3) = 0

.

b =0
22 (myfunl)



function demo_ex6407()
x = fsolve(@(x) myfun2(x), rand(2,1))

myfun2(x)

x = fsolve(@(x) myfun(x), c )
myfun(x)

x = fsolve(@(x) myfunl(x), rand(2,1))
myfun1(x)

function ans

ans(1l) = exp(-exp(- (X(1)+X(2)))) - X(2)*(1+x(1)A2);

ans(2) = x(1)*cos(x(2)) +x(2)*sin(x(1)) - 1/2;
function ans = myfun(x)

ans(1l) = 3*x(1) - cos(x(2)*x(3)) - 1/2;

ans(2) = x(1)A2 - 81*(x(2)+0.1)A2 + sin(x(3)) + 1.06;

ans(3) = e );
function ans = myfun1(x)

ans(l) = x(1)A2 + x(2)/\2 - 1;

ans(2) = £ :



( 20 points) State how to use the matlab function, fsolve, to solve the following nonlinear
system.

3x, —cos(x,x;) — % =0

x> —81(x, +0.1)? +sin(x,) +1.06 = 0

e +20x, + %(10:: ~3)=0




I

(10 points) Write Matlab codes to
implement the following nonlinear

function.

e

fi(xy, X2, x3)

Jo(xy5 X, X3)

.f3(x19 x29 x3)
g

3x; —cos(x,x3) — %

x? — 81(xy + 0.1)* + sin(x;) + 1.06
e 172 + 20x3 + (107 — 3)




(15 points) Write a matlab function
to implement the following
nonlinear function,

{ g1(xy, xp) = e_e_(XIHZ) — xy(1 + xf) }

g,(xX1, Xy) = x;€08(X5) +x,85in(x1) — 1/2



.(5 points) Complete Matlab codes to
solve the nonlinear system.

—(x1+
gme 1T —x,(1+x$)=0

x1€08(x,) + x,8in(x)) —1/2 =0

1 function demo_fsolve3()

2 - x0 = rand(1,2);

3- x = fsolvel( );

s X I

5 - y = myfun(x);

6 - sum(B(y) )

7 - end

8 function y = myfun(x)

9 - y(1) = exp(-exp(=(x(1)+x(2))))-x(2)*(1+x(1)"2);
10 - y(2) = x(1)*cos(x(2) )+ NN -1/2;
11 - end

Command Window
X =

0.3532 0.6061

ans =

3.6936e-09




Find a zero of f(x) = x*-2x -3

1 function demo()

2—-  z = fsolve(@, 0.5)
3
4 function ans = myfun(x)

5- ans =




