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Instructions:
- Enter your Name and Student ID # before you start.
- Using the calculator is not allowed (and not necessary) for this exam.

- Any work necessary to arrive at an answer must be shown on the ex-
amination paper. Marks will not be given for final answers that are not
supported by appropriate work.

- Clearly indicate your final answer to each question either by underlining
it or circling it. If multiple answers are shown then no marks will be
awarded.

- Please answer the problems in English.
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1. [1pt] State the definition of lim f(z) = L.
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2. [1pt] State the negation of the definition of lim f(z) = L.
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3. [1pt] Give a positive example and a negative example for the definition
of lim f(x) = L. (You don’t need to prove it.)
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4. [1pt] State the definition of a linear combination.
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5. [Ipt] Give a positive example and a negative example for the definition
of a linear combination. (You don’t need to prove it.)
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1 Every sentence should be complete.
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6. [3pt] Prove that hm 3z + 5 = 17 using the e-§ definition..
Pmowc‘ lev ¢=2 amd L 17
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7. [2pt] Disprove that lirr% 322 + 5 = 10 using the -0 definition.
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Every sentence should be complete.
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8. [5pt] Consider a function f(z), a point (¢, L), and € > 0 as shown in the
picture.

Draw on the picture to demonstrate that you can find some § > 0
such that

0 < |z —¢| <6 implies |f(z) — L| <. (1)

Then explain carefully by words why your idea is correct.
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3 Every sentence should be complete.
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9. Let S = {uy,u9,us}, where

u = (17 _27 17070)7
Uy = (07 17 _27 1a0)7
us = (0,0,1, -2, 1).

(a) [2pt] Prove that p; = (3,—2,0,—6,5) is a linear combination of \S.
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(b) [3pt] Prove that ps = (1,2,3,4,5) is not a linear combination of S.
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Every sentence should be complete.
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10. [extra 2pt] Show that every point in R® can be written as a linear com-
bination of S = {uy, ug, uz}, where

w = (1,1,1),
Uy = (17274)7
Us = (1,3,9)
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[END]

) Every sentence should be complete.
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