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(A) Single Selection (Total 40%, each 4%)
1-1. What is the primary reason binary numbers are used in computer systems?

(A) They are easier to read for humans.

(B) They allow faster calculations.

(C) They are less prone to error due to their simplicity.
(D) They enable higher storage capacity.

1-2, What is a key feature of the von Neumann architecture?
(A) A shared memory space for instructions and data
(B) A single control unit to manage input and output
(C) Separate storage for instructions and data
(D) Parallel processing of tasks

1-3. Which of the following best describes machine language?
(A) A high-level programming language readable by humans.
(B) Instructions written in binary that a CPU can directly execute.
(C) A set of tools for translating programs into assembly code.
(D) A sequence of hexadecimal commands for memory storage.

1-4. When converting the decimal number 25 into-binary, what is the result?
(A) 11010
(B) 10011
(C) 11001
(D) 10101

1-5. Which Boolean operation results in a true value only when one of its two inputs are true, but not both?
(A)AND
®) OR
(C)NAND
(D) XOR
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1-6. Which of the following is an example of a lossless compression algorithm?
(A) JPEG
(B) MP3
(C) Huffman Coding
(D) TF-IDF and Word Embeddings

1-7. Which of the following is a key characteristic of a Turing Machine?
(A) It operates with finite memory.
(B) It uses optical signals for computation.
(C) 1t processes input data faster than modern CPUs.
(D) It can simulate any algorithm with unlimited tape.

1-8. What is the primary protocol used for web communication?
(A)FTP
(B) SMTP
(C)HTTP
(D) IMAP

1-9. In a von Neumann architecture, which component is responsible for storing instructions and data?
(A) Arithmetic Logic Unit (ALU)
(B) Control Unit
(C) Memory Unit
(D) Input/Output Unit

1-10.  Which data structure is used to implement a LIFO (Last In, First Out) operation?
(A) Queue
(B) Stack
(C) Linked List
(D) Binary Tree
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(B) Please answer the following question: If the question requires writing a program, please specify the
programming language used or write in pseudocode. Include appropriate comments and explain your
solution approach. (Total 60%, each 15%)

2. (15%) Given the following two 8-bit two’s complement numbers:
A=01100110,B=1111 0011, C=0041 0000
Calculate A+B and A+C (in 8-bit two’s complement), and convert the result back to decimal. Please present
your calculation process and provide an explanation in detail.

3. (15%) An integer is considered a palindrome if it reads the same forward and backward. For example, 919
is a palindrome because reversing the digits still gives 919, while 996 is not a palindrome because its reverse
is 699. Your task is to write a function that determines whether a given integer x is a palindrome. You should
return a Bool type (true/false) indicating whether the integer is a palindrome.

Input Constraints: -2/'31 <=x <=2/31

4. (15%) Write a function Circle(int #, int s, int cx, int cp, int ) that draws a circle in a grid using ASCII
characters. The circle should be centered af a specified position (cx, ey) on the grid with a given radius .
The grid is represented as a 2D matrix of size n x m. Initially, all grid cells are filled with the character '.".
Your program should mark the peints on the circle's circumference with the character '#'.

Input Constraints:

An integer n (5 <n < 50) — the number of rows in the grid.

An integer m (5 <m < 50) — the number of columns in the grid.

Two integers cx and cy (0 <ox <n, 0 <cy <m) — the center of the circle.
An integer r (1 <r <min(n, m) /2)— the radius of the circle.

5. (15%) Please choose a problem in daily life that carries significant importance or requires urgent resolution,
and propose a solution that integrates Al technology. In your response, please explain:
® The significance or impact of this problem
® The Al technology used and how the proposed solution works
® The potential benefits or outcomes of the solution
® The level of innovation and feasibility
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