Review Test for Final Exam 2014/5

LIELWHDITE O, #EoTw3doicid X Zff1F &, True (O) or False (X).

1. il p,q,7 IZBWLTROADE D 322, The following is valid for all statements p, g, r.
“(pAg)Vr=((-p)Vr)A((=g) Vr).

2. A% nxn QIETITINET S, TR Az = 0 OfF o HIERICHEE T UMD b I2OWTH
Ax =b 7% % x ZFBIZFEET %, Let A be an n x n matrix. If a matrix equation Az = 0 has

infinitely many solutions, so is Ax = b for every n x 1 matrix (column vector) b.

3.AZmxn I Tm<n £5%, ZDEE, ATHIRN Ax = 0 ZHICHERIA DM 2 K5O, Let A

be an m X n matrix with m < n. Then a matrix equation Az = 0 has infinitely many solutions.

4. BB f(2) I2BWT, ff(e) =022 f(c)=0 £F5%, TDEZE, f(z) ld z=c THIML T2
PLTEH, f(z) WEBBIBTH 20001 T o =c TR, BUNMNIR2 I EiERV, Let
f(z) be a function such that f'(¢) = 0 and f”(c) = 0. Then f(z) is either increasing, decreasing or

a constant at = ¢, and f(c) cannot be a local extremum.

5. F(x) 2% f(z) DRI TH UL, F(e®) X f(e®)e® DEIREIETH %, If F(x) is an antiderivative
of f(x), then F(e®) is an antiderivative of f(e*)e*.

II. XD 2 &, Answer the following.
1. (p=q) V((-r) Aq) DEHFEZ/EN, Write a truth table of (p = q) V ((-r) Agq). !

2. ROFEM%E AT 3x 31751 T % —>FF, Fnd a 3 x 3 matrix satisfying the following.

a
T-1b|=| -3a+0D
c a—+c

3. ABZTDOXIZITHNETEE, i AB BXU BA 2Kk X, Find BA and AB. ?

1 0 -2 0 1 1
A= 2 1 -11|,B= 2 11
-2 2 0 -2 1 2

4. BIfD A T E S D> (HfTH) % SO E 9 ») HiEH X, Determine whether or not the matrix

A in the previous problem is invertible. 3

HI-1: same as p = q, i.e., TTFFTTTT from top in standard order

1 0 0 4 -1 -3 0 3 -1
MM-2:T=| -3 1 0|, II-3: AB=| 4 2 1 |,BA= 2 3 -5
1 0 1 4 0 0 -4 5 3
1 0 -2 10 -2 1 0 -2 1 0 0
31l-4: A— | 0 1 3 —-]0 1 3 -0 1 3 — |0 1 0| chkyhuak
0 2 —4 0 0 -—10 0 0 1 0 0 1



5. ROFTHN e @ —RITREARDILKEFBATINIE & § 5 & & BRI ZATINCEI L, 18 21, 20, 3, 24, 25, 76

%3k ® X, Find the reduced row echelon form of the matrix below and find the solutions x1, T2, T3, T4, T5, T¢.

4
12 1 0 -3 0 =2
0o 0 2 0 4 -2 0
0 0 1 2 -1 =5
0 0 -3 0 —6 3 0
6. ZHN f(x) X f(1) =1, f(2) = =2, f3) =4, f(4) = 12 27T, flz) DXEE 3 LTHLE
f(xz) ZK® X, Find a polynomial f(z) of degree three satisfying f(1) = 1, f(2) = =2, f(3) = 4,
f(4)=12.5

7. ZHK g(x) T g(1) =1, g(2) = =2, g(3) = 4, g(4) = 12 OREDS 4 Db DIFMEREH 2 2 &
%Z /", Show that there are infinitely many polynomials g(x) of degree four satisfying g(1) = 1,
9(2) = =2, 9(3) = 4, g(4) = 12.

3 _dn4+4
8. lim S 4" T4 ke k. Find the limit.
n—oo n3 —8
2 gy 44
0. lim "% %3kw k. Find the limit. ©
z—2 s —8
et —1 . i
10. 111%7(m+ Je PROL, 7L, 9=1T»H %, Find the limit.
xTr— €T

(Hint: Consider the definition of f/(0) when f(z) = (z + 1)e”.)
11. (322 — 2)'0 ERYH % k& X, Find the derivative of (322 — 2)1°.

12. (23 — 22 + 1)6’3%’2 DERIH % KD X, Find the derivative of (2% — 2z + 1)6*35”2.

13. /<x2—2+12)dx.
r

14. /14 (\/5;+ \}5) dx.
15. /J:(3x2 —2)%dx.

16. F(z) = / t(3t2 —2)%t. L L7 &, F(x) DEME%RD X, Find the derivative of F(z).
0

17. y = f(x) = ce®™ + de®® (a,b,c,d FEBT a #b) LT3, ¢y -2y —3y =0, > f(0) = 2,
f10) =2 23, y = flz) Z—2RD X, Let y = f(x) = ce®™ + de’, where a,b,c,d are
constants. Suppose y” — 2y’ — 3y =0 and f(0) = 2, f/(0) = 2. Find a function y = f(z) with these

properties. 7
1 2 0 0 -5 1 =2
o o0 1 0 2 -1 0
A7TE- = _ —u— = = — = — — = =
11-5: 0 0 0 1 9 1 5| ™ 2s+5t—u—2,x20 = 5,23 2t+u, x4 2t+u—5,x5 =t,xz6 =u
0O 0 0 0 O 0 0

. _ @=2)(@=3)(@=4) _ o @-1){e=3)(z=4) | ,(z=1)(z=2)(z—4) (2=1)(x—2)(z~3)
PIL6: f(2) = T Hi 300 ~ 26 DHe e TA6Ne 96 T 12G uaus s 1T WO f(z) ZHv2
ELf@) +alz—1D(z—2)(x—3)(x —4), a# 0 FTRTCEHERLT, o FEREOTREMDH 5, 11-8. 3.

611-9:0, 11-10:2, II-11: 602(322—2)°, I1-12:(322—2)e~ 3" + (23 —2z+1)e=3%" (—62) = (—6x*+1522 —6x—2)e 37" II-
13:12% —2log, |z| — L +C, 1114 [223/2 4 221/2]] = 20,

II-15:use 1I-11 to find 45(322 —2)'1° + C,  1I-16: z(3z? — 2)°, II-17: y = €3% 4 ¢~ %,



III. TOZNFNORBEICEE X, Answer each of the following.

1. Toftsl C oMz RD K, £7Z20iifihlz b EnT, A ToH—RGRADBZ KD X,

Find the inverse of the matrix C' below, and solve the system of linear equation. &
1 0 -1 -3 1 —x3 —3xz4 =
C = 1 0 -1 -2 T —XI3 —23}‘4 = 2
1o o1 o0 1|’ o try = -3
0o -2 1 -4 —2xy 4x3 —4dxy = -1

2. fl(x) = 2*(x — 1)(z — 5) = o' — 62° + 522 2D f(0) = 1 ZWa7- TR f(z) ZKkD X, Ei\
r =0,1,5 I8 T f(z) 2XMRD, Hhd BMLTw50, P L Tw2i02REY X, Find a
function f(z) satisfying f’(z) = 2%(z —1)(z—5) = 2* — 623+ 522 and f(0) = 1. Determine whether

f(x) has a local maximum, a local minimum, increasing or decreasing at = 0,1, 5. ?

3. Hamming %5 (Day 11 THHL 72b D) (X, 2 4 KiOEHR (0,1 2VUDWAL S D a 1T, RDT
G G #5060,
0+40=0,04+1=1,140=1,14+1=0

DFEBHAITRD 7 c=aG ZFFELLZDBDTH D, /A AXATEAT0ON 1 F/20F, 1235012%k-

Th, TV H ZHHTZZEICED, /A XDBABEID ¢ ZIEITLT DI ENTESL, ZOFRFFICH
LTROMWIZEZ K, 7270, G, HZU Tl T 3,

o O O =
oS O = O
o = O O
= o O O
— = = O
= = O
_ O = =
=
Il
= ==, O O O
= = O O = = O
= O = O = O =

Let a be a binary data with 4 digits. An encoder sends ¢ = aG, and a receiver receives a code with
possible errors. If there is at most one error in a code word, the receiver can recover the original

data by this system called the Hamming code. Answer the following questions.

(a) 2OFFEHSTHFLLIZDDDE Z—MEFT/ 4 XDIAD, (1010010) L% o7, bEb L
DFFF 372 > 720>, Suppose you received (1010010) and know that an error occurred in one
place changing 1 to 0 or 0 to 1. What is the original data?

(b) (1010101) Z2ZIFM-72 T2, b L b L DRFFIIMTH > WREMEDSE VD>, What is the most
provable original code if you received (1010101)?

811I-1: C—1 = , x1=—1,20=—4,x3 = —-5,x4 =1,

O = O

2
1
-2 2 2
-1 1 0
OIIL-2: f(z) = za® — $a 4+ 523 +1, 0 THM, 1 TR, 5 TH/b, 111-3: (a) (1011010), (b) (1010101).



