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Exercises 1-1 Answer
25.
(5) 𝑓(𝑥) = sin(𝑥2) is NOT periodic.
(6)𝑦 = sin4 𝑥 + cos4 𝑥 IS periodic.𝑦 = sin4 𝑥 + cos4 𝑥= (sin2 𝑥 + cos2 𝑥)2 − 2 sin2 𝑥 cos2 𝑥= 1 − 12 sin2 2𝑥= 34 + 14 sin 4𝑥.𝑇 = 𝜋2 .
26.
(2)IS elemenntary function.𝑦 = {−𝑥 − 𝑥3, 𝑥 < 0,𝑥 + 𝑥3, 𝑥 ≥ 0. = √(𝑥 + 𝑥3)2.
(3)NOT elementary function. 𝑦 = {𝑥2, 𝑥 < 1,0, 𝑥 ≥ 1.
(4)NOT elementary function. 𝑦 = {1, 𝑥 ∈ ℚ,0, 𝑥 ∈ ℝ/ℚ.
Exercises 1-2 Answer
2.
(2) lim𝑛→∞ 3√𝑛2 sin 𝑛!(𝑛 + 1)2 = 0.
pf. let 𝑁 = 𝜀−34 , ∀𝜀 > 0, 𝑛 > 𝑁 = 𝜀−34 ,𝜀 > 1𝑛43 > 1𝑛43 + 2𝑛12 + 𝑛−23 = 3√𝑛2(𝑛 + 1)2 ≥ | 3√𝑛2 sin 𝑛!(𝑛 + 1)2 − 0|.
By definition of a limit, the original limit is 0.∎
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(3) lim𝑛→∞(√𝑛 + 1 − √𝑛) = 0.
pf. let 𝑁 = 14𝜀2 , ∀𝜀 > 0, 𝑛 > 𝑁 = 14𝜀2 ,|(√𝑛 + 1 − √𝑛) − 0| = 1√𝑛 + 1 + √𝑛 < 12√𝑛 < 𝜀.
By definition of a limit, the original limit is 0.∎
(4) lim𝑛→∞ 𝑛𝑎𝑛 = 0 (𝑎 > 1).
pf. let 𝑎 = ℎ + 1, (ℎ + 1)𝑛 = 1 + 𝑛ℎ + 𝑛(𝑛 − 1)2 ℎ2 + ⋯,𝑛 > 2𝜀ℎ2 + 1
let 𝑁 = 2𝜀(𝑎−1)2 + 1. ∀𝜀 > 0, 𝑛 > 𝑁 = 2𝜀(𝑎 − 1)2 + 1,| 𝑛𝑎𝑛 − 0| = 𝑛𝑎𝑛 = 𝑛((𝑎 − 1) + 1)𝑛 < 2(𝑛 − 1)ℎ2 < 𝜀.
By definition of a limit, the original limit is 0.∎
3. pf. ∵ lim𝑛→∞ 𝑎𝑛 = 𝑎,∴ ∀𝜀 > 0, ∃𝑁, 𝑠.𝑡. 𝑛 > 𝑁, |𝑎𝑛 − 𝑎| < 𝜀.∵ 𝑛 + 𝑚 > 𝑁 + 𝑚 > 𝑁,∴ ∀𝜀 > 0, ∃𝑁, 𝑠.𝑡. 𝑛 > 𝑁, |𝑎𝑛+𝑚 − 𝑎| < 𝜀.⇒ lim𝑛→∞ 𝑎𝑛+𝑚 = 𝑎.∎
4. pf. 1° ∵ lim𝑛→∞ 𝑎𝑛 = 𝑎,∴ ∀𝜀 > 0, ∃𝑁 𝑠.𝑡.𝑛 > 𝑁, |𝑎𝑛 − 𝑎| < 𝜀.∵ ||𝑎𝑛| − |𝑎|| ≤ |𝑎𝑛 − 𝑎| < 𝜀,
By definition, lim𝑛→∞|𝑎𝑛| = |𝑎|.
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陈永逸-3260101045 2026.9.21-W2-Calculus-I-Homework2° 𝑎𝑛 = (−1)𝑛,lim𝑛→∞|(−1)𝑛| = 1,lim𝑛→∞ (−1)𝑛 = 𝐷𝑁𝐸.3° lim𝑛→∞|𝑎𝑛| = 0, ∀𝜀 > 0, ∃𝑁 𝑠.𝑡.𝑛 > 𝑁,||𝑎| − 0| < 𝜀 ⇔ |𝑎𝑛| < 𝜀 ⇔ |𝑎𝑛 − 0| < 𝜀
By definition, lim𝑛→∞ 𝑎𝑛 = 0.∎
7.
(3) lim𝑛→∞ 1 + 𝑎 + 𝑎2 + ⋯ + 𝑎𝑛1 + 𝑏 + 𝑏2 + ⋯ + 𝑏𝑛= lim𝑛→∞ 1 − 𝑎𝑛+11 − 𝑎 1 − 𝑏1 − 𝑏𝑛+1= 1(1 − 𝑏)(1 − 𝑎)1= 1 − 𝑏1 − 𝑎.
(4) lim𝑛→∞( 1𝑛2 + 2𝑛2 + ⋯ + 𝑛 − 1𝑛2 )= lim𝑛→∞ 𝑛(𝑛 − 1)2𝑛2= lim𝑛→∞(12 − 12𝑛)= 12.
(5) lim𝑛→∞(12𝑛3 + 22𝑛3 + ⋯ + (𝑛 − 1)2𝑛3 )

= lim𝑛→∞ (𝑛 − 1)𝑛(2𝑛 − 1)6𝑛3= lim𝑛→∞(13 − 12𝑛 + 16𝑛2 )= 13.
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(6) lim𝑛→∞( 11 × 2 + 12 × 3 + ⋯ + 1𝑛(𝑛 + 1))= lim𝑛→∞(1 − 12 + 12 − 13 + ⋯ + 1𝑛 − 1𝑛 + 1)= lim𝑛→∞(1 − 1𝑛 + 1)= 1.
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