LECTURE 5:

a) Define 3 arrays called a, b and c (each 2D), then write the functions topla, cikart, carp, bol and us. Using these functions calculate [a+b^3]-c. Finally plot the 3D graph. 

Topla
function res=topla(x,y) 
x=6;y=8;
res=x+y;

This code is a simple computer function in a language like MATLAB or Octave that adds two fixed numbers together, resulting in 14.
Breakdown of the Code
· function res = topla(x, y): Creates a function named topla (which means "add" in Turkish) that is set up to take two inputs, x and y, and give back an output named res.
· x = 6; y = 8;: Inside the function, the variables x and y are assigned the fixed values 6 and 8, ignoring any values that might have been passed into the function originally.
· res = x + y;: Adds the numbers together (\(6 + 8\)) and stores the total value of 14 inside the output variable res.

%%%%%%%%%%%%%%%%%

function res=cikar(x,y) 
x=65; y=25;
res=x-y;

The code res=cikar(x,y); x=65; y=25; res=x-y; is a simple subtraction script written in a style similar to MATLAB or Octave.
Code Breakdown
· res = cikar(x,y): This part tries to name a function called cikar that takes two inputs, x and y, and gives back one output named res.
· x = 65: This sets the value of the first variable to 65.
· y = 25: This sets the value of the second variable to 25.
· res = x - y: This subtracts y (25) from (65). The final answer stored in res is 40.

%%%%%%%%%%%%%%%%%

function res=carp(x,y) 
x=5;y=6;
res=x.*y;

Line-by-Line Breakdown
· function res=carp(x,y): This defines a function named carp (which means "multiply" in Turkish). It expects two inputs, x and y, and promises to return an output variable named res.
· x=5; y=6;: This is the flawed line. Inside the function, it hardcodes x to 5 and y to 6. This completely overwrites whatever values the user passes into the function when calling it.
· res=x.*y;: This multiplies x and y using the element-wise multiplication operator (.*). Because of the previous line, this will always calculate (5 times 6), meaning res will always equal 30.

%%%%%%%%%%%%%%%%%
function res=bol(x,y) 
x=3;y=2;
res=x./y;

Code Breakdown
· function res=bol(x,y): Declares a function named bol that outputs a variable named res and accepts inputs x and y.
· x=3; y=2;: Assigns the integer values 3 and 2 to the variables x and y, overriding any input arguments passed to the function.
· res=x./y;: Divides x by y using ./ (element-wise division operator in MATLAB), resulting in 3 / 2 = 1.5 stored in res.

%%%%%%%%%%%%%%%%%
function res=us(x,y)
x=3;y=4;
   res=x.^y

Code Breakdown
· function res=us(x,y): This defines the function name (us), its input arguments (x and y), and its output variable (res).
· x=3; y=4;: This overwrites the inputs. No matter what values you pass into the function when you call it, x will always become 3 and y will always become 4.
· res=x.^y: This performs element-wise exponentiation. It raises 3 to the power of 4 (3^4 = 81) and assigns the answer to res.

%%%%%%%%%%%%%%%%%
clear; clc;
 
% 1. Define the initial matrices
a = [1:3:11; 2 3 4 5]; % Becomes a 2x4 matrix
b = [3:2:9; 4 3 6 7]; % Becomes a 2x4 matrix
c = [1 2 3 4; 3 5 2 1]; % Becomes a 2x4 matrix
 
% 2. Calculating using built-in MATLAB element-wise math
% This completely replaces: cikar(topla(a, us(b, 3)), c)
Z = (a + (b .^ 3)) - c;
 
% 3. Plot the final 2x4 surface matrix
figure;
surfc(Z);
 
% 4. Add standard visual formatting
xlabel('X Axis');
ylabel('Y Axis');
zlabel('Z Axis');
title('Corrected 3D Surface Plot');
colorbar;

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
This MATLAB code clears the workspace, defines three matrices, and creates a 3D surface plot. It resets the program window, calculates a new grid of numbers using fast element-wise math, and draws a colorful 3D graph with clear labels and a color scale.
Reset and Setup
· clear; - Erases old memory.
· clc; - Cleans the text screen.
Matrix Data
· a - Builds a 2x4 number block using sequences.
· b - Builds a second 2x4 number block.
· c - Builds a third 2x4 number block.
These lines of code define three matrices, named a, b, and c, using MATLAB. Each line uses brackets [] to create a matrix, semicolons; to end a row, and colons: to build number ranges.
Matrix Breakdown
· Matrix a: [1:3:11; 2 3 4 5] creates a 2-row by 4-column matrix. The first row expands the range 1:3:11 into 1, 4, 7, 10 (starting at 1, adding 3 each time, up to 11). The second row explicitly lists 2 3 4 5.
· Matrix b: [3:2:9; 4 3 6 7] creates a 2-row by 4-column matrix. The first row expands 3:2:9 into 3, 5, 7, 9 (starting at 3, adding 2 each time, up to 9). The second row explicitly lists 4 3 6 7.
· Matrix c: [1 2 3 4; 3 5 2 1] is a simple 2-row by 4-column matrix with preset numbers in both rows.

Math Work
· b .^ 3 - Cubes each number in b.
· a + (...) - Adds a to the cubed values.
· - c - Subtracts matrix c to make the final Z grid.

The resulting matrix Z is computed element-by-element as:
Z=[25 123 340 726; 61 120 212 340]
Matrix Breakdown
· Matrix a: [1 4 7 10; 2 3 4 5]
· Matrix b: [3 5 7 9; 4 3 6 7]
· Matrix c: [1 2 3 4; 3 5 2 1]
Step-by-Step Calculation
· Cube of b (b.^3): [27 125 343 729; 64 27 216 343]
· Add a (a + b.^3): [28 129 350 739; 66 30 220 348]
· Subtract c (... - c): [27 127 347 735; 63 25 218 347]

3D Plot
· figure; - Opens a new window.
· surfc(Z); - Draws a 3D surface with a contour map below it.
· Labels & Colorbar - Adds axis names, a title, and a color guide.

figure; surfc(Z); explain
The MATLAB commands figure; surfc(Z); generate a 3D visual graph combining a surface plot and a contour plot of your calculated matrix Z.
1. Command Breakdown
· figure;: Opens window. It creates a new, blank graphical window so your plot does not overwrite any existing figures.
· surfc(Z);: Draws surface + contours. It renders a three-dimensional surface based on the values in Z and automatically projects 2D contour lines directly underneath it on the floor of the plot.
2. How MATLAB Interstellar Maps the Matrix
Because Z is a 2 × 4 matrix, MATLAB automatically sets up an implicit grid coordinate system:
· X-axis (Columns): Ranges from 1 to 4 (representing the 4 columns of data).
· Y-axis (Rows): Ranges from 1 to 2 (representing the 2 rows of data).
· Z-axis (Heights): Represents the numerical values stored inside the matrix cells.
3. Visual Characteristics of the Plot
· The Surface (3D): You will see a dramatically rising "ramp" or "slope." Because the numbers in Z swell rapidly from left to right (27 up to 735), the surface shoots steeply upward along the X-axis.
· The Contours (2D floor): Isoline rings are drawn underneath the 3D surface. They represent lines of equal value, tracking how the elevation changes across your grid.
· Color Mapping: MATLAB applies its default color map (usually Parula). Low values (like 25 or 27 on the left) will be deep blue, while the massive values (like 735 on the right) will glow bright yellow.
Override Default Axes
If you do not want the axes to just display row and column indices (1, 2, 3...), you can explicitly define your own coordinate vectors and pass them into the function using the syntax surfc(X, Y, Z);:

%%%%%%%%%%%%%%%%%%%%%
c) Creating 10x10 array and converting the elements of the array to 0 if the number is even and 1 if the number is odd.

clear
sayilar(10,10)=0;
for satir=1:1:10
    for sutun=1:1:10
        sayilar(satir,sutun)=satir*sutun;
        surfc(sayilar)
        pause(0.05)
    end
end
 
for satir=1:1:10
    for sutun=1:1:10
        if mod(sayilar(satir,sutun),2)==0
        sayilar(satir,sutun)=0;
        else
        sayilar(satir,sutun)=1;
        end
        pause(0.2)
        surfc(sayilar)
    end
end


This MATLAB code creates a 10x10 matrix of multiplication table values, displays it as a 3D surface plot, and then loops through each element to replace even numbers with 0 and odd numbers with 1 while updating the plot.
First Loop Phase (Multiplication Table)
· Sets up a 10x10 matrix sayilar filled with zeros.
· Multiplies row index by column index (satir * sutun) for each position.
· Draws a 3D surface plot using surfc(sayilar) with a short pause of 0.05 seconds per step.
Second Loop Phase (Even/Odd Filter)
· Checks if each number is even using mod(sayilar(satir, sutun), 2) == 0.
· Replaces even numbers with 0 and odd numbers with 1.
· Updates the 3D surface plot with a slower pause of 0.2 seconds per step.

%%%%%%%%%%%%%%%%%%%%%
Here is the breakdown of the specific MATLAB commands used in your code:
Matrix Initialization
· sayilar(10,10)=0;: Preallocates a 10x10 matrix filled with zeros.
· Memory efficiency: Tells MATLAB the final size of the grid in advance, which speeds up processing.
Loop Control
· for satir=1:1:10: Starts a loop for rows (satir), counting from 1 to 10 in steps of 1.
· for sutun=1:1:10: Starts a nested loop for columns (sutun), also counting from 1 to 10.
3D Visualization
· surfc(sayilar): Creates a 3D surface plot combined with a 2D contour plot underneath.
· Visual depth: High values look like mountain peaks, while low values look like flat valleys.
Animation Control
· pause(0.05): Halts code execution for 0.05 seconds before moving to the next step.
· Frame rate: Creates a smooth animation effect by letting your eyes register the plot changes.
Math Operations
· mod(..., 2) == 0: Calculates the remainder after dividing a number by 2.
· Even check: Returns 0 if the number is even, and 1 if the number is odd.

%%%%%%%%%%%%%%%%%%%%%

LECTURE 6

a) Assume you have a class of 40 students, assign them random grades between 0 and 100. Then plot the curve of the class.

clc
clear
mycurve(11)=0;
for i=1:1:40
    notlar(i)=floor(rand(1)*100)+1;
    mycurve(floor(notlar(i)/10)+1)=mycurve(floor(notlar(i)/10)+1)+1;
end
grd=0:10:100;
stem(grd,mycurve)
grid on
xlabel('grade interval')
ylabel('number of students in grade interval')


This MATLAB code simulates random student grades, counts them into intervals, and draws a stem plot. Key parts include generating random scores, counting frequency bins, and plotting a stem graph.
Setup and Initialization
· clc: Clears the command window text.
· clear: Removes old data from the workspace.
· mycurve(11)=0;: Prepares an array of 11 spots for group counts.
Grade Generation Loop
· for i=1:1:40: Loops 40 times for 40 students.
· notlar(i)=...: Makes a random whole number grade from 1 to 100.
· mycurve(...)=...+1: Finds the correct grade group and adds one count to it.
Plotting the Data
· grd=0:10:100;: Creates step numbers from 0 to 100 for the x-axis.
· stem(grd,mycurve): Draws a stem chart of the counts.
· grid on: Adds grid lines to the chart.
· xlabel/ylabel: Adds names to the x and y axes.

%%%%%%%%%%%%%%%
MORE DETAILS
%%%%%%%%%%%%%%%

Initialization
mycurve(11)=0;
· Creates an array named mycurve with 11 slots.
· Fills all 11 slots with zeros.
· These slots act as "bins" to count the grades.
The Loop Structure
for i=1:1:40
· Starts a loop that runs exactly 40 times.
· The variable i represents each of the 40 students.
Grade Generation
notlar(i)=floor(rand(1)*100)+1;
· rand(1) generates a random decimal between 0 and 1.
· Multiplying by 100 makes it a decimal between 0 and 100.
· floor() rounds the number down to the nearest whole integer.
· Adding 1 ensures the final grade is a whole number between 1 and 100.
· This final grade is saved in the notlar array for student i.
Bin Sorting and Counting
mycurve(floor(notlar(i)/10)+1)=mycurve(floor(notlar(i)/10)+1)+1;
· This line determines which "bin" the grade belongs to and adds 1 to that bin's count.
· The Math: If a student gets a 75, 75/10 is 7.5. floor(7.5) becomes 7. Adding 1 makes it 8. So, a grade of 75 updates slot mycurve(8).
· The Mapping:
· Grades 1–9 go to mycurve(1)
· Grades 10–19 go to mycurve(2)
· …..
· …..
· Grades 70–79 go to mycurve(8)
· …..
· …..
· Grade 100 goes to mycurve(11)
Line 5: Loop End
end
· Closes the loop after processing all 40 students.
%%%%%%%%%%%%%%%%%%%%%%%%
e.g. for the Code:

clc
clear
for i=1:1:3
       notlar(i)=floor(rand(1)*100)+1
 mycurve(floor(notlar(i)/10)+1)=mycurve(floor(notlar(i)/10)+1)+1;
 end

Code Overview
The code generates 3 random grades (notlar) between 1 and 100. It then uses the mycurve array to count how many grades fall into specific tens-brackets (e.g., 0–9, 10–19, ..., 90–99, 100).
Note on Syntax: Your snippet ends with an extra mycurve line and a dangling end. Assuming the loop runs 3 times and then executes that extra line once using the final value of i, here is how the numbers process.
Step-by-Step Simulation
Assume the rand(1) function generates these three random decimals:
· Iteration 1: 0.542
· Iteration 2: 0.125
· Iteration 3: 0.981
At the start, notlar and mycurve are empty.
Loop Iteration 1 (i = 1)
· Random number: rand(1) = 0.542
· Grade calculation: notlar(1) = floor(0.542 * 100) + 1 = floor(54.2) + 1 = 54 + 1 = 55
· Index calculation: floor(55 / 10) + 1 = floor(5.5) + 1 = 5 + 1 = 6
· Array update: mycurve(6) is incremented by 1.
· Current State:
· notlar = [55]
· mycurve = [0, 0, 0, 0, 0, 1]
Loop Iteration 2 (i = 2)
· Random number: rand(1) = 0.125
· Grade calculation: notlar(2) = floor(0.125 * 100) + 1 = floor(12.5) + 1 = 12 + 1 = 13
· Index calculation: floor(13 / 10) + 1 = floor(1.3) + 1 = 1 + 1 = 2
· Array update: mycurve(2) is incremented by 1.
· Current State:
· notlar = [55, 13]
· mycurve = [0, 1, 0, 0, 0, 1]
Loop Iteration 3 (i = 3)
· Random number: rand(1) = 0.981
· Grade calculation: notlar(3) = floor(0.981 * 100) + 1 = floor(98.1) + 1 = 98 + 1 = 99
· Index calculation: floor(99 / 10) + 1 = floor(9.9) + 1 = 9 + 1 = 10 [1]
· Array update: mycurve(10) is incremented by 1.
· Current State:
· notlar = [55, 13, 99]
· mycurve = [0, 1, 0, 0, 0, 1, 0, 0, 0, 1]
