Exam 1 Math 6952 Fall 2026

Name:

Directions: Show all of your work and justify all of your answers.

(10) 1. Suppose that f: [a,b] = R. Define what it means for f to be Riemann integrable on [a,b].
(10) 2. State the Cauchy Criterion.

(10) 3. State the Squeeze Theorem for Integrals.

(10) 4. State the Fundamental Theorem of Calculus

5. Answer each of the following as true or false. You need not justify your answers.
(10) a. If f: [a,b] — R is continuous, then f € R]a,b].

True.

(10) b. If f : [a,b] — R is bounded, then f € R|a,b].

False.

(10) c. If f € Rla,b], then f is bounded.

True.

(20) 6. Define f :[0,1] — [0,1] by

1 ifx=1
f(z):{o 1fx¢§

Use the definition of the Riemann integral to show that fol f=0.

Proof: Let ¢ > 0 be given. Choose § > 0 such that 6 < € and suppose that H7.7|| < 6. Since at most two of
the tags equal 2 and f(z) = 0 for z # 1,

IS(F,P) — 0| = |S(f,P)] < 26 < 2¢

as desired. m
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(10) 7. Define f, : [0,1] = [0,1] by f,(x) = 0 for all x € [0,1]. For each n € N, let f, : [0,1] — [0,1] such that
fol f., = L and suppose that g : [0,1] — [0,1] such that g(z) < f,(x) for all n € N and for all z € [0,1]. Prove

n

that g € R[0,1] and find fol g.
Proof: We employ the Squeeze Theorem. Let € > 0 be given. Choose N € N such that % < e. Since

folz) < g(x) < f(z) for all x € [0,1] and |f01 fo — fol fyl = |f01 fyvl = % < e, g € R[0,1] by the Squeeze
Theorem. Also, since 0 < folg < fol f, =+ forallneN, folg = 0. u

(20) 8. Define f:[0,1] - R by

flz) = n ifx:%forsomeneN
10 otherwise

Sketch the graph of f. Explain why f ¢ R[0,1].

The function is not Riemann integrable on [0,1] because it is unbounded.

(20) 9. Suppose that f : [a,b] — R has a continuous derivative, f(a) = 1 and f(b) = -3. Compute fab 1.

By the Fundamental Theoreom of Calculus,

[ 7=t0-f@=-s-1--
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