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Lernphase

My Basisblock | Grades

Basisprufungsblock 1
401-0131-00 S
252-0025-01 S
252-0027-00 S
252-0026-00 S

Lineare Algebra

Diskrete Mathematik

EinfUhrung in die Programmierung
Algorithmen und Datenstrukturen

W24
W24
W24
W24
W24

5.44

5.25
9.5



Lernphase
ETH Exams

« Exhausting ! Could be fun :)

- What is “enough” ?

« How does scale work ?

« Everybody is in the same position as you



Lernphase

Planning

“Waste” one day on planning !

« You are making promises to yourself !

%50 Coding , %50 Theory
« For now, for the future!

Interleave the subjects

My planning looked like ...
» Lernplan template for you !

- Add/remove necessary

Be aware of your time left at all stages!



Lernphase
Tipps for LA

Prepare your own CS
« Don’t waste to much time

. |f so, take over and edit an existing
cheat sheet

Go through the semester exercises

They take the learning goals, and turn
them into questions

Solve relevant exams



Lernphase
Tipps for DM

- Take over and edit an existing cheat sheet

- Learn chapter by chapter
- My advice: Logic, Set, Number, Algebra
» Also solve like this in the exam !!

DM

» For each chapter do these ->

« Then resolve the exams

- Have complete exam trials



Lernphase
Tipps for EProg

. |f you don’t have the idea immediately yet, don’t worry !

« Timed bonus, don’t worry !

. Start by learning the question

This is from last year ,
do one for yourselves

- Read the question, look at the solutions, understand it !
- Then code it yourself without looking

« Then try it by yourself on another day !

« Don’t underestimate the written exams !! Tricky
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A&D Overview
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Lernphase
Tipps for A&D

- As | promised, you're very well prepared already

- However, you need to practice ! There’'s alotto do!

This is from last year , do one for yourselves

Add 2023 Yourselves !!



Exam

Written Exam Programming Exam
« %60 e %40
+ 2h . 3h
« VIS, Mock Exam « CodeExpert

T1 (16P) T2 (17P) T3 (16P) T4 (11P) Prog. (40P) || X (100P)

Score

Corrected by




Programming Exam

« One DP one Graph Exercise each year

« Old exams will be published at the end of the semester

If there are any changes, you will see !



Test Exam 2022 Summer

Programming Exam

<[> Two Trees

<[> Leftand Right

Left and Right Two Trees

, You are given two rooted trees, A and B, with disjoint vertex sets. Tree
You are given an array A of n integers, indexed from 0 to n — 1. g 4 J A

has vertices indexed by ay, ..., a,_1, with the root at index a,, and tree B
You play the following game. You start with a score of 0. At each step of the game, you can make one of the has vertices indexed by by, ..., b,,_1, with the root at index b,. The edges in
following moves: each tree are weighted by positive integers.

1. If A contains at least two elements, you can remove the leftmost and the rightmost element of A and add
to your score the absolute value of their difference. For example, if the leftmost and the rightmost
elements had values z and y, you add |z — y| to your score.

2. You can remove the leftmost element of A with no change to your score.

You want to add some new edges that connect leaves of A with leaves of B,
thus creating a connected graph. Specifically, you can add an edge only if it
goes between a leaf of A and a leaf of B. Any edge that you add has weight

3. You can remove the rightmost element of A with no change to your score. 0.
Your task is to find the maximum score that you can obtain in the game. You need to implement your solution The distance between two vertices is defined as minimum total weight of a
as a method getMaximumScore(n, A). path that connects the two vertices.
Hint: Use dynamic programming with D[i] []] representing the maximum score that you can obtain on Given these two trees, you have to implement the following methods. All the
Ali], ..., Alj]. answers are guaranteed to fit on an "int" type.

Grading (16 points): \/edge(:ount(): Return the total number of edges that you can add

. An O(n?) implementation gets 16 points and an O(n*) implementation gets 6 points. between the two trees.
Attention: You are NOT allowed to use additional imports, other than the imports already included in the code /mlnblsmwuﬂt Return the minimum distance between the roots of the
template. two trees that you can achieve by adding exactly one edge.

ﬁ. cycle()»Return 1 if you can add exactly two edges such that the
resulting graph has a simple cycle (no repeated vertices) that contains
the two roots.

X%, 4. minDistCycle(): Return the minimum length of a simple cycle (no
C repeated vertices) that contains the two roots that you can achieve by
adding exactly two edges. You can assume such a simple cycle exists.



Written Exam

Old Structure New Structure

- T1: Basics | « T1: Complexity and O-Notation
« T2 : Basics Il « T2 : Graphs

- T3:DP » T3 : Algorithm Design

. T4 : Graph « T4 : Proofs

Tasks are always the same, just grouped differently !

Graph Model“with a,b,c,d,e One Graph Modelling task in T3



Written Exam

» T1: Complexity and O-Notation - T3 : Algortihm Design
Asymp. Notation Quiz - DP
Loop Counting » Graph Modelling
Sorting/Searching Algos Quiz - “Formal” graph algo
e T2 Graphs - Additional one
Graph Quiz « T4 : Proofs
Binary Trees (BST, AVL, Heap) « Induction
BFS/DFS « Graph proofs
MST

SPT
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Exam Preparation Page Introduction

|
" QUALITYWORK.



How to study for A&D

in the Lernphase Use the exam prep page !

° Recap tOpiCS use the summary/skript , Add/remove things , prepare your own summary !

¢ Exercise Sheets solve the relevant exercises not the weird ones
« Exam task examples document with all exam tasks we’ve solved in class, try it yourself !

e EXams Solve most of them ! They are still highly relevant !

» You can always ask me :) ES

A&D ® &

WhatsApp group

« Watch the youtube videos when | upload them
« Work on DP tasks, Work on Graph tasks (srs,pFs,Dijkstra uploaded)

« Do exam trials




Mock Exam
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