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Problem 1 [20 × (4pts, -3pts)] O/X�Ð ²ú�
���.

1. n�t�»1Ï (��ÉÓ'��Ð Û�¦ Ãº \O���H ë�H]j��H \O���.

2. n�t�»1Ï (��ÉÓ'���H ���l��Ðëß� ���1lx�)a��.

3. C áÔ�ÐÕªÏþ��Ér ������(declarations)õ� "î


§î
(command)Ü¼�Ð ½̈$í
�)a��.

4. C áÔ�ÐÕªÏþ�\�"f s�2£§ t��̀¦ Ãº e����H ��Ér	כ ���Ãºü< áÔ

�Ðr�4Rü< ��{9�s���.

5. C áÔ�ÐÕªÏþ�\�"f��H °ú �Ér s�2£§�̀¦ ���Ér 6 x�̧�Ð jþt Ãº

e����.

6. C áÔ�ÐÕªÏþ�\�"f int ���Ãº\�¦ ������
���� 8bytes_� Bj

�̧o��� ½+É{©��)a��.

7. C áÔ�ÐÕªÏþ�\�"f int ���Ãº�� ��|9� Ãº e����H &ñ
Ãº #3�0A

��H −231\�"f 232s���.

8. C áÔ�ÐÕªÏþ�\�"f unsigned int ���Ãº�� ��|9� Ãº e����H

&ñ
Ãº #3�0A��H 0\�"f 232
− 1s���.

9. C áÔ�ÐÕªÏþ�\�"f float ���Ãº�Ð ������ô�Ç ���Ãº\���H ô�Ç

&ñ
�)a Õüw��ëß� $��©�½+É Ãº e��l� M:ë�H\�, C >�íß�d��s� Õª

_��̧ü<��H 1lxb��#Q��� B�Äº %í
Ýüæô�Ç ���õ�\�¦ >�íß�½+É Ãº

e����.

10. C \�"f int, char, float��H, l��:r&h�Ü¼�Ð ÅÒ#Q��� X<s�

�� ��{9�s���.

11. C \�"f l��:r&h�Ü¼�Ð ÅÒ#Q��� ��{9�s�ü@_� 4�¤ú̧�ô�Ç ½̈

�̧_���{9�\�K�{©�
���HX<s���\�¦³ð�&³
�l�0AK�"f��H

¹ô�Çכ��9 �ª�_� Bj�̧o�\�¦ f��]X� ½+É{©�~ÃÎ�� ��6 xK��� ô�Ç

��.

12. C \�"f malloc(sizeof(int))��H 8 bytes_� Bj�̧o�

\�¦ ½+É{©�
��¦ Õª Bj�̧o�_� r���� ÅÒ�è\�¦ [�t�9ï�r��.

13. e��_�_� &ñ
Ãº o�Û¼àÔ\�¦ ëß�[þt Ãº e��Ü¼�9��� éß� ¿º>h_�

~½ÓZO��̀¦ ìøÍ4�¤K�"f s�6 x
���� Ø�æì�r
���.

14. ô�Ç ~½ÓZO��Ér ��� o�Û¼àÔ\�¦ ëß�×¼��H ~½ÓZO�s��¦, ���Ér ô�Ç

~½ÓZO��Ér ÅÒ#Q��� o�Û¼àÔ ¿º>h\�¦ ������K� ÅÒ��H ~½ÓZO�s�

��.

15. n�t�»1Ï (��ÉÓ'��Ð ³ð�&³
���H �̧��H X<s��� ½̈�̧[þt�Ér

Áºô�Çy� ú́§�̀¦ Ãº e��t�ëß�, Y>�>h(Ä»ô�Ç>h)_� ~½ÓZO�[þt�̀¦

ìøÍ4�¤ ��6 xK�"f ëß�[þt Ãº e����H �	כ ÷�rs���.

16. )
±ú�&h���� ���¦�� 4�¤ú̧�ô�Ç ½̈�̧_� X<s���\�¦ ëß�×¼��H

~½ÓZO�[þt�̀¦ �¦îß�½+É M: æ¼�����.

17. F�)
&h���� C áÔ�Ðr�4R��H )
±ú�&h�Ü¼�Ð ½̈»¡¤�)a X<s���

\�¦ {9�§4�Ü¼�Ð ~ÃÎ�̀¦ M: �����Û¼XO�>� &ñ
_��)a��.

18. ��6£§_� C áÔ�ÐÕªÏþ�\�"f add����H s�2£§s� ¿º ��t� ��

�Ér �¦̀�	כ >pw
��¦ e���¦ y��y��_� Ä»ò́#3�0A\� ����"f ]j

@/�Ð ì�rZ>� |̈c Ãº e����.

int s;

int add(int x) { return x+1;}

void main() {

int add = 10;

s = 0;

add = add + add(s);

}

19. ��6£§_� C áÔ�ÐÕªÏþ��Ér z�́'��×�æ\� þj@/ 68 bytes_� Bj

�̧o��� 
¹כ��9���.

typedef struct {int v;} obj;

typedef struct {obj *fst; obj *snd;} pair;

void main() {

pair *x; obj *j; int i;

for (i=0; i<5; i++)

{x = malloc(sizeof(pair));

j = malloc(sizeof(obj));

j->v = 0; x->fst = j; x->snd = x->fst;

}

}

20. (��ÉÓ'��Ð Û�¦ Ãº e����H ë�H]j×�æ\���H �&³F� þj�¦ 5Åq�̧_�

n�t�»1Ï(��ÉÓ'���t�½̈�©�_� �̧��HBj�̧o�\�¦1lx"é¶K�"f

Û�¦#Q�̧ I��ª�>� Ãº"î
 �Ð�� �8 ú́§�Ér r�çß�s� ¹ô�Çכ��9 �	כ

s� e����.

Problem 2 [20pts] ��6£§�Ér The Pattern on the

Stone: the simple ideas that make computers work _�

{9�ÂÒì�rs���. �̧��H ���ñß�\� /BN:�xÜ¼�Ð [þt#Q°ú� ô�Ç éß�#Q��H?

(��ÉÓ'� õ��<Æ//BN�<Æ_� Ùþ�d�� >h¥Æ�s���.

[pp.18–19]

Naming the two signals in computer logic 0 and

1 is an example of functional . It lets

1



us manipulate information without worrying about

the details of its underlying representation. Comput-

ers are built up of a hierarchy of such functional

s, each one embodied in a building block.

The blocks that perform functions are hooked together

to implement more complex functions, and these col-

lections of blocks in turn become the new building

blocks for the next level.

This hierarchical structure of is our

most powerful tool in understanding complex systems,

because it lets us focus on a single aspect of a problem

at a time. For instance, we can talk about Boolean

functions like And and Or in the abstract, without

worrying about whether they are built out of electri-

cal switches or sticks and strings or water-operated

valves. For most purposes, we can forget about tech-

nology. This is wonderful, because it means that al-

most everything we say about computers will be true

even when transistors and silicon chips become obso-

lete.

[pp.58–59]

We are now in a position to summarize how a com-

puter works, from top to bottom. Most readers will

have lost tract of the details, but remember that it

is not important to remember how every step works!

The important thing to remember is the hierarchy of

functional s.

The work performed by the computer is specified

by a program, which is written in a programming lan-

guage. This language is converted to sequences of

machine-language instructions by interpreters or com-

pilers, via a predefined set of subroutines called the

operating system. The instructions, which are stored

in the memory of the computer, define the operations

to be performed on data, which are also stored in the

computer’s memory. A finite-state machine fetches

and executes these instructions. The instructions as

well as the data are represented by patterns of bits.

Both the finite-state machine and the memory are

built of storage registers and Boolean logic blocks, and

the latter based on simple logical functions, such as

And, Or, and Invert. These logical functions are im-

plemented by switches, which are set up either in se-

ries or in parallel, and these switches control a physical

substance, such as water or electricity, which is used

to send one of two possible signals from one switch to

another: 1 or 0. This is the hierarchy of

that makes computers work.

Ãº�¦
�$4�_þvm���. a�¦����¦ �Ð|ÃÐðøÍ 'Í	 ~½Ó�<Æ�̀¦ �Ð?/l� ��³1Ñm���.
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