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Both	fanatic	and	computing	science	were	very	dominant	scientific	and	technological	disciplines	in	the	previous	sum.	The	science	of	computing	which	is	intended	to	combine	both	and	may	play	an	equally	important	role	in	this	sum.	The	combination	of	the	existing	experience	in	both	fields	proves	to	be	an	interdisciplinary	trip	not	trivial	but	very	exciting.
In	addition	to	the	current	question	of	building	a	computer	that	or	conducting	protocols	quotic,	it	involves	a	fascinating	meeting	of	formal	concepts	and	tools	that	have	arisen	in	different	disciplines.	This	course	provides	an	interdisciplinary	introduction	to	the	emerging	field	of	the	scientific	computer	science,	explaining	the	mechanical	as	a	basic
(including	Hilbert	spaces	of	finite	dimensions	and	their	tensory	products	),	the	entanglement,	which	is	its	structure,	and	its	fanic	consequences	(for	example,	unlocality,	principle	of	non-cloning),	and	introduces	the	quibits.	We	give	detailed	discussions	of	some	algorithms	and	key	protocols,	such	as	the	Grover	search	algorithm	and	the	shorts	of	shorts,
the	teleportation	and	the	change	of	keys.	At	the	same	time,	this	course	provides	an	introduction	to	diagranetic	reasoning.	Since	an	entirely	diagranetic	presentation	of	the	theory	of	the	theory	and	its	applications,	this	course	is	the	first	of	its	type.	This	course	will	be	taught	online.	The	lectures	will	be	held	live	at	MS	Teams	here,	every	Monday,
Wednesdays,	and	Fridays	11:	00-12:	00	UK	Hour	(full	time	here).	The	recordings	appear	in	Teams	soon	after	each	lecture.	Discussion	(dwarfs,	offline	questions,	and	answers,	search	questions,	etc.)	is	also	in	MS	Teams	here.	Class	Information,	including	weekly	deadlines,	is	in	Minerva	all	the	rest	(problem	sheets,	material	schedule,	etc.)	is	here	on	the
course	website	the	course	consists	of:	24	lectures	(see	lectures	below)	5	classes	(weeks	3,	4,	5,	6,	7,	8).	Here	are	the	leaves	of	trouble:	lacitcarp	lacitcarp	A	.ohlabart	ues	raivne	omoc	e	¡Ãtse	ªÃcov	essalc	lauq	me	rev	arap	iuqa	euqilC	.lanif	ozarp	od	setna	anames	amu	sodazilibinopsid	o£Ãres	based	on	the	PyZX	tool.	This	is	not	graduated,	but	it	is
recommended	that	all	students	do	both	parts	of	the	practice	before	the	end	of	the	term.	The	³	covered	in	the	project	are	fair	play	for	the	mini	project.	The	mini-project.	This	will	be	in	a	similar	format	to	the	problem	sheets,	but	the	questions	will	be	much	more	in	-	depth	and/or	open.	Lectures	The	following	is	a	³	list	of	³peaks	/	secµes	covered	in	the
lectures.	This	schedule	is	subject	to	change	µ.	Handwritten	lecture	notes	(Part	1,	Part	2,	Part	3,	Part	4,	Part	5)	will	be	updated	³	each	lecture.	Lecture	1,	Oct	11:	Introduction	to	diagrammatic	reasoning	Lecture	2,	Oct	13:	Circuit	diagrams	Lecture	3,	Oct	15:	Special	processes	Lecture	4,	Oct	18:	(Non-)separability	and	string	diagrams	Lecture	5,	Oct	20:
Transpose,	adjoint,	and	conjugate	processes	Lecture	6,	Oct	22:	Quantum-like	features	from	string	diagrams	Lecture	7,	Oct	25:	Quantum-like	features	from	string	diagrams	(cont'd)	Lecture	8,	Oct	27:	Bases	Sums,	and	spaces	of	Hilbert	Lecture	9,	October	29:	From	linear	maps	to	quantum	maps	Lecture	10,	November	1:	Pure	quantum	processes	Lecture
11,	November	3:	Discard	and	causality	Lecture	12,	November	5:	Non-determinism	and	measurement	Lecture	13,	November	8:	Lecture	14,	November	10:	Customer	data	as	wires	Lecture	15,	November	12:	Spiders!!!	Lecture	16,	Nov	15:	Classical,	quantum,	and	bastard	spiders	Lecture	17,	Nov	17:	Phases	and	complementarity	Lecture	18,	Nov	19:
Consequences	of	complementarity	Lecture	19,	Nov	22:	Strong	complementarity	Lecture	20,	Nov	24:	The	ZX-Calculus,	universality	and	completeness	Lecture	21,	Nov	26:	Computing	and	the	circuit	model	Lecture	22,	Nov	29:	Algorithms	that	are	1:	DJ	and	research	Lecture	22	3,	Dec	1:	Algorithms	that	are	2:	the	Lecture	24,	Dec	3	hidden	subgroup
problem:	Quantum	non-locality,	Spekkens	toy	theory	and	GHZ/Mermin	Practical	The	practice	for	this	course	will	be	in	2	parts.	Free	to	discuss	any	part	with	your	fellow	students,	your	teacher,	in	Teams	etc,	and	and	foDne7hYbWnkLlewTneduts	ehTsemoctuo	gninraeL	.yrascenTunSi	putes	fo	tib	arxe	siht,MBI	aiv	noitpo	duolC7ahesu	uoyI
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mutnauq	sa	hcus	slocotorp	tnatropmi	dna	mhtirogla	s'rohS	dna	s'revorG	sa	hcus	smhtirogla	tnatropmi	fo	egdelwonk	,scinahcem	mutnauq	cisab	emos	fo	gnitnatsrednu	larutcurts	of	seddulcni	siht	.era	dleif	eht	FO	stcepsorp	cifitneics	eht	tahw	dna	,rettam	yeht	yhw	,tuoba	era	slocotorp	mutnauq	for	researchers	from	a	wide	range	of	fields,	from		biology,
linguistics	and	cognitive	science,	to	discover	a	new	set	of	tools	for	the	study	of	processes	and	interaction.	diagram,	parallel	and	sequential	composition	of	diagrams,	chain	diagram,	transpose,	adjacent	and	conjugated,	humitarity	and	internal	product,	Bell	state,	teleportation,	no	universal	separability,	no	universal	cloning,	calcu	matrix;	us,	Hilbert
space,	completeness	for	chain	diagrams,	l³gic	gate,	Bell-base,	folding,	eliminating	global	phases,	discarding,	causality,	Stinesprng	dilate,	no-signaling,	Krauss	decompose	and	mix,	ONB	medi	µ,	entaglement	swapping,	gate-teleportation,	Naimark	dilation,	von	Neumann	µ	µ	³	​	​,	measurements	Cisco,	ZX-calculus,	its	universality	and	completeness	for	QM
stabilizer,	non-locality	quantum	theory,	SpekkensâTM	A	First	Course	in	Quantum	Theory	and	Diagrammatic	Reasoning.	It	should	be	available	in	many	libraries	across	the	university	and	in	most	online	bookstores.	The	PDF	ebook	is	also	available	free	of	charge	to	all	members	of	Oxford	University	through	an	agreement	between	the	Bodleian	Library
and	Cambridge	University	Press:	If	the	link	above	doesn't	work,	go	to	,	look	for	the	book's	title,	and	click	on	the	"Online	Access"	version.	In	the	"View	Online"	section,	click	the	detaleR.PUC	detaleR.PUC	ad	etis	on	orvil	o	rev	arap	eroC	egdirbmaC	Students	are	formally	asked	for	feedback	at	the	end	of	the	course.	Students	can	also	submit	feedback	at
any	point	here.	Feedback	received	here	will	go	to	the	Head	of	Academic	Administration,	and	will	be	dealt	with	confidentially	when	being	passed	on	further.	All	feedback	is	welcome.	welcome.
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