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Problem 1 (20 Points)

Verify that the nonlinear equation shown below has a root on the interval (0, 1). Next

perform the bisection method to determine x?}, the third approximation io the

location of the root, and determine (x,w , xf"” }, the next enclosing interval.
f{x)=Mmn{l+x)-cosx

Note: you have to show all necessary steps.

Problem 2 (20 Points)

Verify that the nonlinear equation shown below has a root on the interval (0, 1). Next

perform the false position method 1o determine x?}, the third approximation to the

location of the root, and determine (xf(d) , xf) ), the next enclosing interval.

f(x)=e"-x

Note: you have to show all necessary steps.

Problem 3 (20 Points)
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A frame structure is composed of two vertical columns and one horizontal beam as

shown above. The vertical columns are of length I, and have modulus of elasticity
E and moment of inertia I, . The horizontal beam connecting the tops of the columns

is of length L, with modulus of elasticity £ and moment of inertia I, . The structure



is pinned at the bottom and is free to move laterally at the top. The buckling load £,

for the structure is given by

s EI
L2

P, =(kL,)

where kL_ is the smallest positive solution of the following nonlinear equation:

f(x)=kL tankl, —6%

4

Suppose E =30x10° lb/in®, 1. =15.2in", L, =144 in, I, =9.7in", and L, =120in.
Use the Secant Method to solve for &L, with initial guesses(kLc)o =0.8 and

(L, )O =1.0 and then determine the buckling load of the structure.

Note: Make your own decision when the calculation should be stopped.

Problem 4 (20 Points)
Use the Newton’s Method to determine an approximate root of the following
nonlinear equation

fx)=x"+2x*-3x-1

Use x° =1.0 as the initial approximation.
Carry out the calculation only for four iterative steps:

Note: you have to show all necessary steps.

Problem 5 (20 Points)
Use the Gauss Elimination with Partial Pivoting technique to solve for the solution
of the following linear system

4x,—2x, +2x, =8

8x, +6x, —2x, =12

6x, +4x, +4x, =30

Note: you have to show all necessary steps.



Problem 6 (20 Points)
Consider the following linear system
x +4x, +x,=7
x+6x,—x,=13
2x, —x, +2x, =35
(a) Are these equations linearly independent?.
(b) Compute the Doolittle’s LU Matrices.
(c) Solve the system with forward and back substitutions.

Note: you have to show all necessary steps.

Problem 7 (20 Points)
Given that matrix A can be decomposed as:
A=L17
where
2 0 0
L=(-1 1 0
1 3 1

Determine A™

Note: you have to show all necessary steps.
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3%&&ﬁﬁﬂ?&“ﬁ’;% (Bisection method)

_ Xt
x_u =
2

35013 ’JNﬁ’Jaﬁ?‘i (False-position method)
¥ = fo(xR)—fo(xL)
' f (xR ) - fx )

T5U0913AU-T1HAY (Newton-Raphson method)
_ f ()
(%)

Xpa =X TAY

%aﬁ scmmuﬁ (Secant method)
_f(x1)(xe -x)
f(,x(})_f(xl)

X, =% +Ax

Av,, =

Ax =



