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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Quantum Computers and Quantum Computation / Quantum Computers and Quantum Computation

Ders Kodu / Course Code

EBLG455

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 6.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 4

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok.

No.

Amaci / Purpose

Otomatik 6grenme, deneyim ile otomatik olarak kendini gelistirebilen bilgisayar
programlarinin nasil tasarlanacagi ile ilgilidir. Bu dersin amaci kuantum modellerini ve
platformlarini tanitmak, bu platformlarda programlamayi géstermektir. Ogrencilerimiz
Qbitleri kullanarak is diinyasina deger kazandiracak ¢éziimler lizerine galisacaklardir.

Machine learning is about how to design computer programs that can automatically
improve with experience. The aim of this course is to introduce quantum models and
platforms, to show programming on these platforms. Our students will work on
solutions that will add value to the business world by using Qbits.

igerigi / Content

Bu ders kuantum bilisim teknikleri kullanarak klasik otomatik 6grenme yéntemlerinin
verimliligini arttirmayi igerir ve ayni zamanda kuantum sistemlerini analiz etmek igin klasik
makine égrenimi yontemlerinin nasil kullanilabilecegini gosterir.

This course includes increasing the efficiency of classical machine learning methods
using quantum computing techniques and also shows how classical machine learning
methods can be used to analyze quantum systems.

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

Yok.

No.

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)




OGRENME GIKTILARI / LEARNING OUTCOMES

Kuantum Bilgisayarlar ve Kuantum Bilisimi acgiklayabilecek ve Qbitleri kullanarak programlamayi
bilecekler.

Will be able to explain Quantum Computers and Quantum Informatics and know programming using
Qbits.

Yapay Zeka, Makine Ogrenmesi, Derin Ogrenmeni kullanarak giincel uygulamalar gelistirebilecekler.

They will be able to develop up-to-date applications using Atrtificial Intelligence, Machine Learning and
Deep Learning.

Makine Ogrenmesinde Kuantum Fourier déniisiimiiniin kullanabileceklerdir.

will be able to use Quantum Fourier transform in Machine Learning.

Buiyik Veri ve Kuantum Mekanigi konusunu tartisabileceklerdir.

will be able to discuss Big Data and Quantum Mechanics.

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teknikleri/Teaching Methods On Hazirlik / Preliminary

Teorik Dersler / Theoretical Uygulama Lab

Techniques

Kuantum Bilgisayarlari - Miras CPU ile fiziksel farklar - Kuantum Bilgi
Kurami

Quantum Computers - Physical differences with legacy CPU -
Quantum Information Theory

Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁ;ﬂ;}ﬁgg&i\éz Methods On Hazirlik / Preliminary

Techniques

2 Yapay Zeka Makine Ogrenimi

Artificial Intelligence Machine Learning

Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary

Techniques

3 Buyuk Veri ve Kuantum Mekanigi

Big Data and Quantum Mechanics

Teorik Dersler / Theoretical Uygulama Lab ?g&ﬁ;g;:{ﬁg:&ig Methods On Hazirlik / Preliminary

Techniques

4 Kuantum Hesaplamasi Modeller

Quantum Computing Models

gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary

Technigues

5 Klasik Bilgisayarlarda Kuantum Benzeri Ogrenme

Quantum-Like Learning in Classical Computers
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Bulgu 6zdegerler ve Blyiik 6zvektdrlerine iliskin ML algoritmalarinin
kuantum versiyonlari
Quantum versions of ML algorithms for finding eigenvalues and Largg
eigenvectors
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Kuantum Hesaplamali Zeka
Quantum Computational Intelligence
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara Sinav
Midterm
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Kuantum Bilgisayar Servis Saglayicilari; IBM, Microsoft, D- Wave
Quantum Computer Service Providers; IBM, Microsoft, D-Wave
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Q# giris
Introduction to Q#
. . gretim Yont . -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 ikili QuBit siniflandinimasi

Binary QuBit classification
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Kuantum algoritmasi ile dogrusal sistem ¢6zmek
Solving linear system with quantum algorithm
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁ;LT;ri/%Zt:g;li\éz Methods On Hazirlik / Preliminary
Technigues
13 Klasik otomatik 6grenme kullanarak kuantum sistemler ¢ézimlemek
Analyzing quantum systems using classical machine learning
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlrt\eri/s)l'r;sgiﬁge; Methods On Hazirlik / Preliminary
Techniques
14 Quantum Analitigin gelecegi

The future of Quantum Analytics
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities ] Percentage of
Number - A
Contribution (%)

Ara Sinav / Midterm Examination 1 80
Ev Odevi / Homework 1 20
Toplam / Total: 2 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40

Savi/ Katki Yuzdesi /

Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nurr¥ber Percentage of

Contribution (%)

Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Y{izdesi / Contribution to Success Grade(%): 60

Etkinliklerinin Basari Notuna Katki Ylizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:
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IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
- Sayi/ (Saat) / (Saat) / Total
S e et eEes Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 2.00 2.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 30.00 30.00
Bireysel Calisma / Self Study 14 2.00 28.00
Derse Katilim / Attending Lectures 14 2.00 28.00
Ev Odevi / Homework 4 5.00 20.00
Final Sinavi / Final Examination 1 2.00 2.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 40.00 40.00
Toplam / Total: 36 83.00 150.00

Dersin AKTS Kredisi = Toplam s Yiikii (Saat) / 25.00 (Saat/AKTS) = 150.00/25.00 = 6.00 ~ 6.00 / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 150.00 / 25.00 = 6.00 ~ 6.00

718




PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktllan / Program Ciktilari / Program Outcomes
Healtilyg (Ol 111 (112113 [1.1.4 | 115 [ 116 | 1.1.7 | 1.1.8 | 1.1.9 [1.1.10[1.1.11

1.Kuantum Bilgisayarlar ve
Kuantum Biligimi
aciklayabilecek ve Qbitleri
kullanarak programlamayi
bilecekler. / Will be able to 4
explain Quantum Computers
and Quantum Informatics and
know programming using
Qbits.

2.Yapay Zeka, Makine
Ogrenmesi, Derin Ogrenmeni
kullanarak guincel uygulamalar
gelistirebilecekler. / They will
be able to develop up-to-date
applications using Artificial
Intelligence, Machine Learning
and Deep Learning.

3.Makine Ogrenmesinde
Kuantum Fourier
doénusimundn
kullanabileceklerdir. / will be
able to use Quantum Fourier
transform in Machine Learning.

4 .Buyuk Veri ve Kuantum
Mekanigi konusunu
tartisabileceklerdir. / will be 5
able to discuss Big Data and
Quantum Mechanics.

Katki Dizeyi / Contribution Level : 1-Cok Duistk / Very low, 2-Diistik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high

8/8




