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Task sheet of the 2nd lesson in 2024/2025/2
1. Given a row array, display the total number of elements it contains, as well as their sum, mean, and standard deviation. (length, sum, mean, std, cell2mat)
a={1,2,3,4,5};
length(a)
ans = 5
C=cell2mat(a);
sum(C)
ans = 15
mean(C)
ans = 3
std(C)
ans = 1.5811
X=[a,C]
X = 1×6 cell 
	
	1
	2
	3
	4
	5
	6

	1
	1
	2
	3
	4
	5
	[1,2,3,4,5]



disp(X)
    {[1]}    {[2]}    {[3]}    {[4]}    {[5]}    {[1 2 3 4 5]}
2. From the given dataset, extract the values that fall between 1 and 4 (inclusive). Display the total count of these elements.
A=10*rand(10)
A = 10×10
    8.5071    6.1257    7.3864    7.6903    5.5229    1.4651    1.2393 ⋯
    5.6056    9.8995    5.8599    5.8145    6.2988    1.8907    4.9036
    9.2961    5.2768    2.4673    9.2831    0.3199    0.4265    8.5300
    6.9667    4.7952    6.6642    5.8009    6.1471    6.3520    8.7393
    5.8279    8.0135    0.8348    0.1698    3.6241    2.8187    2.7029
    8.1540    2.2784    6.2596    1.2086    0.4953    5.3860    2.0846
    8.7901    4.9809    6.6094    8.6271    4.8957    6.9516    5.6498
    9.8891    9.0085    7.2975    4.8430    1.9251    4.9912    6.4031
    0.0052    5.7466    8.9075    8.4486    1.2308    5.3580    4.1703
    8.6544    8.4518    9.8230    2.0941    2.0549    4.4518    2.0598
C=A >= 1 & A <= 4
C = 10×10 logical array
   0   0   0   0   0   1   1   0   0   1
   0   0   0   0   0   1   0   0   0   0
   0   0   1   0   0   0   0   1   0   0
   0   0   0   0   0   0   0   1   0   1
   0   0   0   0   1   1   1   1   0   1
   0   1   0   1   0   0   1   0   0   1
   0   0   0   0   0   0   0   0   0   0
   0   0   0   0   1   0   0   0   0   0
   0   0   0   0   1   0   0   0   1   0
   0   0   0   1   1   0   1   0   1   0
sum(C,"all")
ans = 24
3. A dataset containing hemoglobin levels (g/dL) is provided in a matrix. The first row contains data for adults, the second row for children, and the third row for iron-deficient children.
· Calculate the mean hemoglobin value for the entire sample.
· Display the values that fall within the normal reference range for WOMEN (12–15 g/dL). Calculate the total count of these values using the length function.
· Display the values that fall within the normal reference range for MEN (13.5–17 g/dL). Calculate the total count of these values using the length function.
· (Note: The hemoglobin level of iron-deficient children typically ranges between 0.24 and 0.36 g/dL.)
· What is the probability of randomly selecting a sample that belongs to a woman?
· How many values greater than 12 are present in the dataset?
hemoglobin=[13.5, 12.8, 15.2, 11.7, 14.3, 16.1, 10.9, 13.8, 12.4, 14.7;11.2, 10.8, 12.5, 11.0, 12.1, 11.7, 10.5, 11.3, 12.0, 11.8; 0.25, 0.27, 0.2, 0.8, 0.24, 0.9, 1.9, 1.5, 0.11, 1.7]
hemoglobin = 3×10
   13.5000   12.8000   15.2000   11.7000   14.3000   16.1000   10.9000 ⋯
   11.2000   10.8000   12.5000   11.0000   12.1000   11.7000   10.5000
    0.2500    0.2700    0.2000    0.8000    0.2400    0.9000    1.9000

4. We want to organize the following patients and create categories.
· Who are the 10 oldest patients? (Use [A, B] = sort)
· What is the mean age of the 10 oldest patients?
· What are the mean age and standard deviation of the 10 youngest patients?
C={'Andi','Agnes','Benett','Benedek','Cecil','Cili','Denes','Dora','Elemer','Endre','Fruzsi','Florian'}
C = 1×12 cell
'Andi'      'Agnes'     'Benett'    'Benedek'   'Cecil'     'Cili'      'De ⋯
D=[40,10,20,50,65,76,45,87,98,45,87,24]
D = 1×12
    40    10    20    50    65    76    45    87    98    45    87    24
[sorted_D,idx]=sort(D,'descend')
sorted_D = 1×12
    98    87    87    76    65    50    45    45    40    24    20    10
idx = 1×12
     9     8    11     6     5     4     7    10     1    12     3     2
C(idx(1:10))
ans = 1×10 cell
'Elemer'    'Dora'      'Fruzsi'    'Cili'      'Cecil'     'Benedek'   'De ⋯
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Task sheet of the 2nd lesson in 2025/2026/2
TASK 0
Look up the end keyword using the "doc end" command to find out how end is used as an index in MATLAB.
Try using end indexing on a simple vector and observe how it can be used to refer to the last elements of a vector.

vector=[1 2 3 4 5]
vector = 1×5
     1     2     3     4     5
vector1=[1:5]
vector1 = 1×5
     1     2     3     4     5
vector2=vector1(2:end)
vector2 = 1×4
     2     3     4     5

Task 1
In an emergency department, triage data from 5 patients are available.
The order of the columns is:
T = [Pulse (bpm), Systolic blood pressure (mmHg), Diastolic blood pressure (mmHg), Body temperature (°C)]
· Determine how many patients are included in the dataset.
· Display all data of the second patient in a single row.
· Separate each parameter into a separate vector.
· Display the systolic blood pressure of the third patient.
· Display the body temperature of the last patient using the end index.
T = [72  120 80  36.6;
     95  145 92  37.4;
     110 160 100 38.2;
     60  105 70  36.4;
     88  130 85  37.0];
a=size(T)
a = 1×2
     5     4
patients_number=a(1)
patients_number = 5
patient2=T(2,:)
patient2 = 1×4
   95.0000  145.0000   92.0000   37.4000
pat2=T(2,[1 2 3 4])
pat2 = 1×4
   95.0000  145.0000   92.0000   37.4000

Task 2
The body weights of six patients are known.
The drug dosage is 8 mg per kilogram of body weight (single dose).
· Calculate the base drug dose for each patient in milligrams.
· Increase each patient's dose by 10%.
· For safety reasons, the dose must not exceed 600 mg.
· Create a vector called safeDose in which all values above 600 mg are set to 600 mg.
· Determine the index of the first patient whose dose exceeds 600 mg.

weights = [52 68 75 90 61 80]; % kg
dose=8*weights
dose = 1×6
   416   544   600   720   488   640
dose(dose>600)=600
dose = 1×6
   416   544   600   600   488   600
Task 3
A patient's pulse was measured between 0 and 50 minutes, every 10 minutes (see data below).
· Display the pulse values between 20 and 40 minutes.
· Calculate how much each pulse value differs from the first measurement.
· Calculate the percentage change in pulse relative to the first measurement.
· Determine at which time point the pulse was the highest.

t = 0:10:50;                 % minutes
pulse = [78 82 90 96 92 88]; % bpm
Task 4
Laboratory results are available for four patients.
The order of the columns is:
[Na, K, Glucose, CRP, Hemoglobin]
· Display the glucose values of the third and fourth patients.
· Create a matrix called electrolytes that contains only sodium and potassium values.
· Create a matrix called screening whose columns are ordered as:
· [Hemoglobin, Glucose, CRP].
· Display the hemoglobin value of the second patient from the new screening matrix.

L = [140 4.1 5.2  3   135;
     138 3.8 7.9  12  128;
     142 4.6 4.9  1   145;
     136 4.0 6.1  25  132];

Task 5
Based on the triage and laboratory data, you will create a simple summary table and an artificial risk score (see data below).
· Calculate the risk score for each patient using the following formula:
· riskScore = (Pulse / 10) + (Body temperature − 36) * 10 + (CRP / 5)
· Display the risk score of the fourth patient.
· Determine how many patients are included in the summary table.
summary = [T(:,1), T(:,2), T(:,4), L(:,4)];
% columns: [Pulse, Systolic BP, Body temperature, CRP]
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Course’s exam task sheet

Name1:_____________ Name2:____________

Task 1: Basic Calculations and Units (15 points)
A patient weighs 82 kg. The doctor prescribes a medication with a recommended daily dose of 15 mg / kg of body weight.
· Calculate the patient's total daily dose (mg).
· The medication is available in 250 mg tablets. How many tablets should the patient take daily? Assume tablets cannot be broken (use the ceil function to round up).
weight_kg = 82;
dose_per_kg = 15;
tablet_mg = 250;

total_daily_dose = weight_kg * dose_per_kg;
num_tablets = ceil(total_daily_dose / tablet_mg);

fprintf('Total daily dose: %d mg\n', total_daily_dose);
fprintf('Number of tablets required: %d\n', num_tablets);
Task 2: Vectors and Statistics (20 points)
A patient's fever curve was recorded over 8 hours with hourly measurements: temp = [37.2, 38.1, 38.9, 39.2, 38.5, 37.8, 37.4, 37.0]
· Calculate the mean, maximum, and standard deviation of the measurements.
· Create a vector t ranging from 1 to 8 (representing the hours).
· Determine how many times the patient's fever was above 38 degrees (use logical indexing or the sum function).
temp = [37.2, 38.1, 38.9, 39.2, 38.5, 37.8, 37.4, 37.0];

avg_temp = mean(temp);
max_temp = max(temp);
std_temp = std(temp);

t = 1:8;
fever_count = sum(temp > 38);

disp(['Average Temperature: ', num2str(avg_temp)]);
disp(['Maximum Fever: ', num2str(max_temp)]);
disp(['Number of measurements above 38: ', num2str(fever_count)]);
Task 3: Matrix Handling – Triage Data (20 points)
The following matrix contains data for three patients: [Heart Rate (bpm), Systolic Blood Pressure (mmHg), CRP Level (mg/L)].
Matlab
M = [75, 125, 4; 
     110, 155, 45; 
     65, 110, 2];
· Save all data of the second patient into a vector named patient2.
· Save the CRP levels (3rd column) of all patients into a vector named crp_levels.
· Calculate the average systolic blood pressure (2nd column) for all patients.ű
M = [75, 125, 4; 
    110, 155, 45; 
    65, 110, 2];

patient2 = M(2, :);
crp_levels = M(:, 3);
avg_sys = mean(M(:, 2));

fprintf('Average Systolic BP: %.1f mmHg\n', avg_sys);
Task 4: Pharmacokinetic Model and Loops (25 points)
The concentration of an intravenously administered drug in the blood is initially $C_0 = 150 \text{ mg/L}$. The concentration decreases by 15% every hour.
· Use a while loop to determine how many hours it takes for the concentration to fall below 30 mg/L.
· In each step, print the current hour and the corresponding concentration using fprintf with 2 decimal places.
C = 150;
hour = 0;

fprintf('Hour | Concentration (mg/L)\n');
fprintf('---------------------------\n');
fprintf('%4d | %18.2f\n', hour, C);

while C >= 30
    hour = hour + 1;
    C = C * 0.85; % 15% decrease means 85% remains
    fprintf('%4d | %18.2f\n', hour, C);
end

fprintf('\nConcentration fell below 30 mg/L after %d hours.\n', hour);
Task 5: conditions (15 points)
During a sports medicine examination, an athlete's heart rate was measured during exercise: pulse_data = [80, 95, 120, 155, 170, 140, 110, 85];
Write a for loop that iterates through the data and prints the following text for each value:
· If heart rate < 100: "Low intensity"
· If heart rate is between 100 and 150 (inclusive): "Moderate intensity"
· If heart rate > 150: "High intensity"
pulse_data = [80, 95, 120, 155, 170, 140, 110, 85];
high_int_count = 0;

for i = 1:length(pulse_data)
    p = pulse_data(i);

    if p < 100
        category = 'Low intensity';
    elseif p >= 100 && p <= 150
        category = 'Moderate intensity';
    else
        category = 'High intensity';
        high_int_count = high_int_count + 1;
    end

    fprintf('Minute %d: %3d bpm -> %s\n', i, p, category);
end

fprintf('\nTotal time in high intensity zone: %d minute(s).\n', high_int_count);
Task 6: Data Visualization (English)
A patient's body temperature was measured for 6 hours after administering an antipyretic (fever reducer). t = [0, 1, 2, 3, 4, 5, 6] (hours) temp = [39.5, 38.8, 38.2, 37.5, 37.2, 37.0, 36.8] (°C)
Task:
1. Plot the data on a line graph.
2. The line should be red and dashed ('--').
3. Add circular markers ('o') to the data points.
4. Label the axes: X-axis: "Time (hours)", Y-axis: "Body Temperature (°C)".
5. Add a title: "Effect of Antipyretic Medication".
6. Turn on the grid (grid on).
% Define data
t = [0, 1, 2, 3, 4, 5, 6];
temp = [39.5, 38.8, 38.2, 37.5, 37.2, 37.0, 36.8];

% Create the plot
% 'r' = red, '--' = dashed, 'o' = marker
plot(t, temp, 'r--o', 'LineWidth', 1.5, 'MarkerSize', 8)

% Labels and title
xlabel('Time (hours)')
ylabel('Body Temperature (°C)')
title('Effect of Antipyretic Medication')




1


grid on
Appendix D
Students’ Change in Averages

Table D1
Students’ Calculated Avarages in Measured Attributes
	Name
	Comm
	Crea
	Lea
	TW
	Plan
	Open
	Flex
	Tol
	Prob
	 Anly
	Critic
	Negot
	Pat

	Julie
	0.33
	0.50
	-0.33
	-0.33
	-0.58
	0.00
	-0.50
	-0.25
	-1.25
	0.50
	-0.25
	0.25
	0.50

	Sam
	0.83
	0.17
	0.17
	0.17
	0.17
	0.00
	-1.00
	-1.50
	1.00
	0.00
	-0.25
	0.00
	0.50

	Pete
	0.50
	0.00
	-0.50
	-0.33
	0.54
	0.00
	0.25
	0.00
	1.25
	0.25
	-1.00
	-0.25
	0.00

	Jake
	-0.17
	-0.17
	0.17
	-1.00
	-1.33
	1.25
	0.00
	-1.00
	0.50
	-0.50
	0.25
	0.00
	-0.50

	Jude
	0.17
	0.83
	-0.33
	0.33
	-1.21
	0.25
	-0.75
	0.00
	0.00
	-0.25
	1.75
	0.00
	1.25

	Ann
	1.17
	-2.00
	-1.00
	-0.17
	-2.38
	-1.00
	-1.50
	-1.00
	-3.50
	-4.00
	1.50
	2.00
	-1.00

	Tom
	-0.50
	-0.33
	1.17
	0.17
	1.50
	0.25
	-0.75
	-0.50
	-0.50
	-0.25
	0.50
	-0.50
	-0.25

	Gergő
	0.00
	0.83
	0.67
	0.67
	0.21
	0.25
	-0.50
	1.25
	0.75
	0.75
	0.75
	0.25
	1.50

	Tamás
	0.00
	0.17
	-0.17
	0.00
	-0.04
	-0.25
	0.00
	0.00
	-0.75
	-0.08
	-0.75
	0.50
	-0.25

	István
	-3.17
	-2.33
	-3.00
	-2.33
	-2.13
	-3.25
	-1.75
	-2.25
	-2.50
	-2.50
	-2.00
	-0.75
	-2.25

	Péter
	0.33
	-1.00
	-1.17
	-2.00
	-0.17
	-1.00
	0.00
	-1.00
	-0.25
	-1.00
	-1.00
	-1.00
	-1.75

	József
	0.67
	0.67
	0.50
	0.50
	0.67
	1.00
	0.00
	0.25
	0.00
	0.50
	0.75
	-0.25
	-0.75

	Tihamér
	-0.17
	0.00
	0.13
	0.33
	0.17
	-0.50
	0.25
	-0.08
	-0.25
	0.50
	0.75
	0.75
	0.00

	Barabás
	0.33
	0.50
	0.17
	0.33
	0.79
	0.50
	0.00
	-0.25
	0.00
	-0.25
	0.25
	0.00
	-0.50

	Barnabás
	1.50
	0.33
	0.33
	0.50
	0.13
	0.25
	0.75
	0.25
	-0.25
	0.75
	1.50
	-0.25
	0.00


Notes. Comm = communication, Crea = creativity, Lea = leadership, TW = team work, Plan = planning/organisation, Open = open-mindedness, Flex = flexibility, Tol = tolerance, Prob = problem solving, Anly = being analytical, Critic = accepting criticism, Negot = negotiation, Pat = patience. Names in the table are pseudonyms.


Appendix E
Shift in Absolute Within-Pair Differences Across Attributes
Table E1
Shift in Absolute Within-Pair Differences Across Attributes
	
	Pairs
	Comm
	Crea
	Lea
	TW
	Plan
	Open
	Flex
	Tol
	Prob
	Anly
	Ciritc
	Negot
	Pat

	Foreign group
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Pair 1
	-0.83
	2.17
	0.67
	-0.17
	0.71
	1.00
	0.00
	0.75
	1.25
	2.00
	0.75
	-1.75
	0.00

	
	Pair 2
	0.67
	0.83
	-0.50
	-0.17
	1.29
	0.00
	0.00
	0.50
	-0.50
	0.00
	-1.25
	0.50
	-1.50

	
	Pair 3
	-1.00
	-0.33
	0.00
	-0.83
	0.50
	1.25
	-0.50
	0.50
	0.50
	-0.50
	-0.50
	0.00
	0.00

	Hungarian group
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Pair 4
	0.67
	0.17
	0.67
	0.50
	0.71
	1.25
	0.00
	0.25
	0.75
	0.58
	1.50
	-0.75
	-0.50

	
	Pair 5
	-0.50
	0.67
	-0.63
	-1.33
	0.33
	0.50
	0.25
	-0.42
	0.00
	-0.50
	-0.75
	-0.75
	-0.25

	
	Pair 6
	-1.17
	-0.17
	0.17
	0.17
	0.67
	-0.25
	0.75
	0.50
	-0.25
	-1.00
	1.25
	-0.25
	0.50

	
	Pair 7
	3.17
	3.17
	3.33
	3.00
	2.17
	3.50
	1.25
	3.00
	3.25
	2.25
	2.25
	1.00
	3.25


Notes. Comm = communication, Crea = creativity, Lea = leadership, TW = team work, Plan = planning/organisation, Open = open-mindedness, Flex = flexibility, Tol = tolerance, Prob = problem solving, Anly = being analytical, Critic = accepting criticism, Negot = negotiation, Pat = patience. Names in the table are pseudonyms.

