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از اینکــــه علاقــه منــــد بــــه شــــرکت در بــوت کمــــپ ماشـــین لرنینـــگ رهنماکالـــج هســــتید، خوشــــحالیم. در 

فرآینـــد ثبت نـــام علاوه بـــر سـوالاتی کـه در مـورد رزومـــه و انگیـزه شـما پرسـیده شـده، لازم اسـت بـه سـوالات 

زیر پاســـخ دهیــــد و پاســــخ تـــان را در فــرم ثبـــت نــام بــرای مــــا بارگــذاری کنیــد. 

ایــن تمرین هــا بــرای ایــن طراحــی شــده اند کــه ببینیــم شــما چگونــه فکــر می کنیــد و چگونــه یــاد می گیریــد. 

ــم  ــک الگوریت ــن، ی ــر تمری ــید. در ه ــته باش ــین داش ــیری ماش  یادگ
ٔ

ــهٔ ــی در زمین ــل دانش ــم از قب ــار نداری انتظ

ســاده در اختیارتــان قــرار می گیــرد تــا آن را از ابتــدا یــاد بگیریــد و روی یــک مجموعــه دادهٔٔ واقعــی پیاده ســازی 

کنیــد. بــرای مــا، نحــوهٔٔ برخــورد شــما بــا مســئله و فراینــد یادگیری تــان بســیار مهم تــر از رســیدن بــه یــک عــدد 

 درـسـت اـسـت.
ً
ـیـا پاـسـخ کاملاً

دو تمرین در نظر گرفته شده است:

)Nearest Neighbours(  نزدیک ترین همسایه ها A تسک

 مناسب تری است.
ٔ

این تمرین به ریاضیات پیشرفته نیاز ندارد و برای بیشتر متقاضیان گزینهٔ

)Linear Regression with Gradient Descent(  رگرسیون خطی با گرادیان کاهشی B تسک

این تمرین کمی ریاضی محورتر است. اگر از مباحث ریاضی لذت می برید و می خواهید توانایی خود را در 

این زمینه نشان دهید، می‌توانید این تسک را به جای تسک A یا علاوه بر آن انجام دهید. 

اگر در انتخاب مردد هستید، پیشنهاد ما انجام تسک A است.

ــا Copilot اســتفاده کنیــد؛ در  می‌توانیــد از دســتیارهای هــوش مصنوعــی ماننــد ChatGPT، Claude ی

واقــع، مــا شــما را بــه اســتفاده از آن هــا تشــویق می کنیــم. تنهــا انتظــار مــا ایــن اســت کــه نشــان دهیــد چگونــه 

از ایــن ابزارهــا اســتفاده کرده ایــد )بــه بخــش »An AI-use note« مراجعــه کنیــد(. همچنیــن لازم اســت هــر 

چــیزی را کــه تحویــل می دهیــد، به خوبــی درک کــرده باشــید؛ زیــرا در یــک گفت وگــوی کوتــاه از شــما خواســته 

می شــود آن را توضیــح دهیــد و گســترش دهیــد.

انجام دادن هر دو تسک به عنوان امتیاز محسوب می شود.

زمان تقریبی موردنیاز: حدود ۴ تا ۶ ساعت که می تواند در چند روز تقسیم شود.

ابزار موردنیاز: فقط Python3 و یک ویرایشگر کد.

زبــان: گــزارش یادگــیری و یادداشــت های خــود را می‌توانیــد بــه فارســی بنویســید، امــا کــد، نــام متغیرهــا و 

 بــه زبــان 
ً
توضیحــات داخــل کــد را بــه انگلیســی نگــه داریــد. از آنجــا کــه منابــع و مســتندات ایــن حــوزه عمدتــاً

انگلیســی هســتند، راحــت بــودن بــا خوانــدن متــون انگلیســی می توانــد کمــک بزرگــی باشــد.



Task A — Build a Nearest Neighbours Classifier from Scratch

Task A — Build a Nearest Neighbours Classifier from Scratch

What you’ll build
A program that, given a new example, predicts which class it belongs to by 
looking at the most similar examples it has already seen. This is the k-Near-
est Neighbours (kNN) algorithm, and it’s one of the simplest ideas in machine  
learning: similar things tend to have similar labels.

You will implement it yourself using only `numpy` (and the standard library). 
Do not use a ready-made kNN from a library such as scikit-learn for your 
solution — that’s the part we want to see you build.

The dataset
We’ll use the Wine dataset: 178 wines, each described by 13 chemical measure-
ments (alcohol, magnesium, colour intensity, and so on). Each wine belongs to 
one of 3 cultivars (classes `0`, `1`, `2`). Your job is to predict the class from the 
13 measurements.
It ships inside scikit-learn, so there’s nothing to download. Use this starter code 
to load it and split it into a part to learn from and a part to test on:

Dataset reference (description of the 13 features): HERE

What to do
1. Implement kNN from scratch. For a new wine, find the ̀ k` training wines most 
similar to it (you decide how to measure “similar”), and predict the most com-
mon class among them.
2. Run your classifier on the test set and report how accurate it is (what frac-
tion of test wines it labels correctly).
3. Try at least three different values of `k` and observe what happens to the 
accuracy.

What to hand in
1. Your code (a `.py` file or notebook), runnable, with brief comments.
2. A short results section: your accuracy, and a small table or plot of accura-
cy versus `k`.
3. A one-page learning loganswering, honestly and in your own words:
   - What did you already understand, and what was genuinely new to you?
   - What confused you or didn’t work the first time, and how did you get un-
stuck?
   - How did you decide what `k` to use, and why do you think it mattered?
   - One question you still have, or one thing you’d improve with another day.
4. An AI-use note (see below).

https://scikit-learn.org/stable/modules/generated/sklearn.datasets.load_wine.html


Task B — Build Linear Regression from Scratch with Gradient Descent

What you’ll build
A program that predicts a number (not a category) by fitting a straight-line 
relationship to data, and that learns the best line by repeatedly nudging it in 
the direction that reduces its error. The learning method is called gradient de-
scent, and it’s the same basic engine that trains modern neural networks — so 
this is a small version of something very real.
Implement it yourself using only `numpy`. Do not use scikit-learn’s `LinearRe-
gression` or `SGDRegressor` for your solution.

The dataset
The California Housing dataset: about 20,600 districts in California, each de-
scribed by 8 numbers (median income, house age, average rooms, population, 
etc.). The target you predict is the median house value of the district (in units 
of \$100,000).
It also ships inside scikit-learn. Starter code:

Dataset reference (description of the 8 features): HERE

What to do
1. Start with a single feature (median income) so you have something you can 
plot: the data points and the line your model learns.
2. Implement gradient descent: define how wrong the line is (an error/loss), 
and repeatedly adjust the line to make that error smaller.
3. Record the error at each step and plot it over time — you should be able 
to watch it go down.
4. Then extend your model to use all 8 features and report how well it predicts 
on the test set.

What to hand in
1. Your code (a `.py` file or notebook), runnable, with brief comments.
2. A plot of the error over training steps (the “loss curve”), plus, for the sin-
gle-feature version, a plot of the data with your fitted line.
3. A short results section: how well your model predicts on the test set, and 
what changed when you went from 1 feature to all 8.
4. A one-page learning loganswering, honestly and in your own words:
   - What did you already understand, and what was genuinely new?
   - What did you try that didn’t work, and how did you fix it? (For example: did 

https://scikit-learn.org/stable/modules/generated/sklearn.datasets.fetch_california_housing.html


training ever behave strangely? What did you do?)
   - How did you choose how big each adjustment step is, and what happened 
when you changed it?
   - One question you still have, or one thing you’d improve with another day.
5. An AI-use note (see below).

Using AI (please read — this part matters to us)
You’re welcome to use AI assistants. We use them every day, and knowing 
how to work with them is part of what this bootcamp teaches. But we want to 

see your thinking, not just an answer, so:
- Keep and submit your chat transcript(s) (a link or an exported file is fine).
- Add a few sentences: Where was the AI wrong, vague, or did something 
you had to fix or push back on? Point to at least one concrete moment where 
you steered, corrected, or chose not to follow it.
A submission that you can’t explain afterwards tells us less than a rough one 
you fully understand. If you hand in something you didn’t read, it will become 
clear very quickly when we talk it through.

What we’re looking for (so you know)
- You can learn something new from a resource and apply it. This is the sin-
gle most important thing.
- Honesty about what was hard. “This confused me, here’s how I worked it 
out” is a *strong* answer, not a weak one.
- Curiosity. Noticing something odd and digging into *why* counts for a lot.
- Clear, working Python. It doesn’t need to be elegant; it needs to run and 
make sense.

We are explicitly not looking for prior ML knowledge, a fancy university, or a 
polished portfolio. Show us how you think.
Curated resources
You don’t need anything beyond these, but you’re free to use whatever helps.

For Task A (Nearest Neighbours)
- Video, gentle and intuitive — StatQuest, “K-nearest neighbors, Clearly Ex-
plained”: HERE
- Reference / overview — Wikipedia, “k-nearest neighbors algorithm”: HERE
For Task B (Linear Regression + Gradient Descent)
- Video, step by step — StatQuest, “Gradient Descent, Step-by-Step”: HERE - 
For deeper visual intuition on the math (optional) — 3Blue1Brown, the *Essence 
of Calculus* and *Neural Networks* series: HERE

General
- StatQuest video index (a well-organised hub, basics > advanced): HERE
- After you finish, it’s worth comparing your result against the library version 
— scikit-learn’s `KNeighborsClassifier` (Task A) or `LinearRegression` (Task B) 
— to sanity-check your numbers. Use these only to check, not to build your 
solution.

https://m.youtube.com/watch?v=HVXime0nQeI
https:// en.wikipedia.org/wiki/K-nearest_neighbors_algorithm
https://m.youtube.com/watch?v=sDv4f4s2SB8
https://www.3blue1brown.com
https://statquest.org/video_index.html


هدف نهایی تمرین:

بــا ایــن تمریــن مــی خواهیم شــما نه تنهــا در زمینــه الگوریتم هــا و مدل هــای یادگیری ماشــین متخصص 

ــد،  ــت کنی ــز تقوی ــؤثر را نی ــبری مـ ــازی، و ره ــی، اعتمادس ــد کار تیم ــی مانن ــای مهم ــه مهارت ه ــوید، بلک ش

چــون موفقیــت یــک پروژه فنــی، فقــط بــه کدنویســی وابســته نیســت.

دقت کنید!

لطفــا در هــر ســوال کــه بــا کمبــود اطلاعــات مواجــه بودیــد، فرضیاتــی را در نــظر بگیریــد و ایــن فرضیــات را 

در آخر پاســخ تــان ذکــر کنیــد.

پاســخ هــای خــود را بایــد در قالــب یــک فایــل PDF ارســال کنیــد کــه نــام آن ترکیبــی از نــام و نــام خانوادگی 

شما بـــه طور مثـــال،  Ali.Akbari باشد.

هــر چنــد جســت وجــوی فــردی بخشـــی از مراحــل حل مســئله اســت بــا ایــن وجــود نهایتــا مــا در ارزیابی ها و 

بررســی پاســـخ ها مبنــا را بــر صداقــت شــما می گذاریــم و فــرض می کنیــم بـــه ایــن موضــوع واقــف هســتید 

کــه پاســخ غیرصادقانــه شـــما، مــا را در ارزیابــی صحیح دچــار گمراهی می کنـــد و ممکــن اســـت وارد دوره ای 

شــوید کـــه متناســب با نیازتان نیســت.

بــا توجــه بــه محــدود بــودن ظرفیــت دوره، چالش هــا بــه ترتیــب ارســال، بررســی و ارزیابــی می شــوند و بــا 

پــر شــدن ظرفیــت، مهلــت ارســال چالــش بــه اتمــام می رســد.

به امید دیدارتان هستیم


