a. 1568 =11000100000, — 011000100000
b.-1569 =-11000100001, — 100111011111

a. base ten: 1179 hexadecimal: 49B
b. base ten: 1501 hexadecimal: 5DD

a. 0000000 b. 1010000 c. 0101110 overflow
a. 10100000 b. 11111010 c. 01011010
a. positive 2 1‘111

01101111 |m111.1=75

b. negative-1 1.011
11/011/1011/=-0.1011 =-0.6875

a.-8.25 =-1000.01, = -1.00001, X 23 — 11111000 has a truncation error
b. 0.1 =0.000110011001100...... »=1.100110011001100......, X 2%
— 0000 1100 has a truncation error

. the bit pattern of the largest number: 0111 1111

— 1.111, X 23 =1111,=15
the bit pattern of the smallest positive number : 0 000 1000
— 1.000, X 27* =0.0001, = 0.0625

a. 3 possible answers 1 [a:NOT b:AND c:OR
2 |a:NOT b:OR c:AND
3 |a:NOT b:XOR c:OR

b.1
c. If the inputs are x and y from top to bottom, thenx=0,y=1o0orx=1,y=1

RO = 3Fy, R3 = FFy, R5 = COy, memory cell 00y = FFy

(Should include program counter (PC) and instruction register (IR). They are also

registers.)
10.
Address | 00 01 02 03 04 05 06 07 08 09
Contents | 1X 30 2Y 7F 8z XY 3Z 31 Co 00

X, Y, Z are Registers




11. Solution 1:

Address | 00 01 02 03 04 05 06 07 08 09
Contents | 1X 30 2Y 80 8Z XY 20 00 BZ 12
Address | OA 0B ocC 0D OE OF 10 11 12 13
Contents | 2Y FF 27 01 9X XY 5X Xz 3X 31
Address | 14 15
Contents | CO 00

X, Y, Z are Registers
Solution 2:

Address | 00 01 02 03 04 05 06 07 08 09
Contents | 1X 30 20 7F 7Y 0X BY 10 27 FF
Address | OA 0B oC 0D OE OF 10 11 12 13
Contents | 9Y ZX 27 01 5X YZ 3X 31 Co 00

X, Y, Z are Registers

FEDE:FH 30, B HE T A Reg X » 1 0111 1111(7F,)fi or « B TESR(FI 7F, [5) » 55
[5] 31« 575 > AIFT 1111 1111 (FFn) i XOR B 1 4% > Ffl— > 590E] 31 » XYZ B
F5IE 0 BT = Register

12. a. Suppose input x has n bits, and output y has n bits, then x can be separated
into 3 parts:

Xa Xb Xe

Xp is the first 1 when copying x from right to left.

Xa is on the left side of x, and x. is on the right side of x.
Suppose X, is the k-th bit from right to left.

Then we can know that x, has n — k bits and x. has k — 1 bits.
By the algorithm, y could also be separated into 3 parts.

Ya is the complement of x,.

Yo=Xp=1
Ye=X%c= 000 ..... 0

X+Y = (X +Ya)X 28+ (xp + yp)X 2571+ (xc + o)

Assume X +Y =27, Xa+ Ya = Za, Xo + Yb = Zb, Xc + Yc = Zc

Because x. =y. =000 ... ... 0 ,%X+yc=2.=000..... 0.



Xp+Yp=10=12z,

Because y, is the complement of x,;, x, +y.= 111...... 1 =2z.
n—k
k-1
000...... 0
Soz= nk 10
+ [111...... 1
000...... 000....... 0

Because x +y=2z=0, y is the 2’s complement of x.
® (R FTREE ML HIZRAY binary pattern FIFEASHIIERL 0 BIH]
(You only need to prove the addition of the binary pattern produced by this
algorithm and the original bit pattern equals to 0.)
b. Truth Table of the circuit:

input Output Output is the 2’s
complement of input
0000 0000 Yes
0001 1111 Yes
0010 1110 Yes
0011 1101 Yes
0100 1100 Yes
0101 1011 Yes
0110 1010 Yes
0111 1001 Yes
1000 1000 Yes
1001 0111 Yes
1010 0110 Yes
1011 0101 Yes
1100 0100 Yes
1101 0011 Yes
1110 0010 Yes
1111 0001 Yes

By the above truth table, the circuit correctly implements the algorithm.
® (RAFTHFEIFAFE—(E 1 2 Fi (B& 5 —{E 1) output bit=input bit -
2 1% output bit= input bit’s complement B[I =]
(You only need to prove before and including the first 1, the output equals

input, and after the first 1, all bits are complemented.)



13.

15.

a. input: x, y; output: a, b, ¢, d

Truth Table
X y a b C
0 0 1 0 0
0 1 0 1 0
1 0 0 0 1
1 1 0 0 0

o

Y

y

14.  E—BIARAEEZE BRI - Program (& B3 & AV E IEZE #
& EENA—S—PHVHELT - $7 4 (page20) FIEFZE (The process of
developing a program, encoding it in machine- compatible form, and inserting it
into a machine is called programming.) #15EAREY B iz ([ rice cooker H] DLE 7E 7
BB EEINTE S LEITER I THEL 80 & 10 5738 P =i f& 51 100 [ 20 o7 ## -
Hl 22 rice cooker & programmable. IR FiE [ rice cooker H R3¢ E A
JEFIRSR » Fioe — R EMEZEEE NP8 > e % & configurable.
5ah - WIEIE(E rice cooker T LLFHE Y program(EEE)EC N 2K » IR P REE
[EBE A PE IR A DU S (E s s MU AR - A RRZEF B8 program & > i rice
cooker 5t ELA stored-program HYRE TSI T

The answer depends on how you interpret the function of the rice cooker. If
you think the rice cooker can be set by a sequence of instructions, then it is
programmable. If it can only accept a single setting at a time, it is called

“configurable”.

65536 = 2'°, so it needs 16bits = 2Bytes to save a sample.

40000Hz = 40000 samples per second
5munitesX60x2Bytesx40000Hz = 24000000Bytes

24000000/22%° = 22.888 = 23Mbytes (24M bytes is also acceptable)



