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Preface



Being asked to write a third edition of the well‐received Fundamentals of Anatomy and Physiology for Nursing and Healthcare Students is an honour. The second edition of the text has received approval by the student community and academics preparing students from the fields of nursing and other healthcare arenas for their careers as healthcare providers.

The third edition of Fundamentals of Anatomy and Physiology for Nursing and Healthcare Students has retained many of the attributes in the popular second edition as well as a whole range of new features in this book and also through the companion websites.

For this third edition, those contributing to the text have come from the UK and Australia and are all committed to the provision of high‐quality, safe and effective care to a range of communities. The authors are all experienced academics working in higher education, with many years of clinical and educational experience, knowledge and skills, teaching a variety of multidisciplinary student groups at various academic levels. After you have gained a sound understanding of anatomy and physiology we are positive that you will be able to understand better the needs of those people who you have the privilege to offer care to. The provision of high‐quality, safe and effective care for all is what each one of us should be striving to provide; however, this will be challenging if we do not fully understand and acknowledge the person in a holistic manner. Those who offer people care and support have to take into consideration the anatomical and physiological elements; they must also, however, take into consideration the psychosocial aspects of the person and their family, addressing the needs of the whole being, the whole person and where appropriate the whole community. We have devised this text in such a way as to encourage learning, understanding and integration. As with previous editions of the text, we hope that you enjoy reading it, and importantly that you are keen to learn more, that you will be interested in delving deeper as you grow and develop into becoming a provider of healthcare that is world class, safe and effective.

We have learnt much from our readers as we have adapted this new edition. We have listened to their comments and responded by making changes and retained those features that are most popular.

The companion to this book, Fundamentals of Applied Pathophysiology: An Essential Guide for Nursing and Healthcare Students (Peate, 2017a), also in its third edition, along with the Fundamentals of Anatomy and Physiology Workbook: A Study Guide for Nursing and Healthcare Students (Peate 2017b) will help in your development and understanding. Within any programme of study that is related to the provision of care, it is important that you are confident and competent with regards to pathophysiology and anatomy and physiology. It is not enough that you remember all of the facts (of which there are many) that are related to anatomy and physiology; you must also relate these to the people you offer care and support to. Some of those people may be vulnerable and they may be at risk of harm, and it is your responsibility to ensure that you are well informed and that you appreciate the complexities of care provision. This new edition of Fundamentals of Anatomy and Physiology for Nursing and Healthcare Students can help you.

It is a requirement of several programmes of study that lead to registration with a professional body that you demonstrate competence and proficiency in a number of areas, and this includes anatomy and physiology.

The human body is as beautiful on the inside as it is on the outside; when synchronised, the mind and body is an astonishing mechanism that has the amazing ability to perform a multitude of astonishingly complex things. Healthcare students practise and study in a variety of healthcare settings, in the hospital and the primary‐care setting/pre‐hospital care setting and in a person’s own home where they are certain to meet and care for people who will have a variety of anatomical and physiological problems. By using a fundamental approach with a sound anatomical and physiological understanding, this has the potential to help the healthcare student grow in confidence and competence.


Anatomy and Physiology

In its simplest form, anatomy can be defined as the science related to the study of the structure of biological organisms; there are dictionaries that use such a definition. Fundamentals of Anatomy and Physiology for Nursing and Healthcare Students focuses on human anatomy, and the definition of anatomy for the purposes of this text is that it is a study of the structure of the human body. This acknowledges function and also structure; in all biological organisms, structure and function are closely interrelated. The human body will only perform effectively through interrelated systems.

The term anatomy is Greek in origin, meaning ‘to cut up’ or ‘to dissect’. The first scientifically based anatomical studies (attributed to Vesalius, the sixteenth‐century Flemish anatomist, doctor and artist) were based on observations of cadavers (dead bodies). More up to date approaches to human anatomy differ, however, as they include other ways of observation; such as the use of a microscope and other complex and technologically advanced imaging tools. Subdivisions are now associated within the broader field of anatomy, with the word anatomy often preceded with an adjective identifying the method of observation; for example, gross anatomy (the study of body parts that are visible to the naked eye, such as the heart or the bones) or microanatomy (where body parts such as cells or tissues are only visible with the use of a microscope).

Living systems can be defined from a number of perspectives:


	At the smallest of levels, the chemical level, atoms, molecules and the chemical bonds connecting atoms provide the structure on which living activity is grounded.

	The cell is the smallest unit of life. Specialised bodies – organelles – within the cell undertake specific cellular functions. Cells can be specialised, such as bone cells and muscle cells. Tissue is a group of cells that are alike, performing a common function. Muscle tissue, for example, is made up of muscle cells.

	Organs are groups of different types of tissues that work together to perform a specific activity. The stomach, is an organ that is made up of muscle, nerve and tissues.

	A system is two or more organs working in unison to carry out a particular activity. The digestive system is an example, it comprises the coordinated activities of a number of organs, these include the stomach, intestines, pancreas and liver.

	Another system having the characteristics of living things is an organism; this has the capacity to obtain and process energy, the ability to react to changes in the environment and the ability to reproduce.



Anatomy is associated with the function of a living organism and because of this it is almost always inseparable from physiology. Physiology can be described as the science that deals with the study of the function of cells, tissues, organs and organisms. Physiology is involved with how an organism carries out its various activities, considering how it moves, how it is nourished, how it adapts to environments that change – human and animal, hostile and friendly. It is in principle the study of life.

Physiology is the foundation upon which we build our knowledge of what life is; it can assist us in deciding how to treat disease as well as helping us to adapt and manage changes that are imposed on our bodies by new and changing surroundings – internal and external. Studying physiology can help in understanding disease (pathophysiology) arising from this; physiologists working with others are able to develop new ways to treat diseases.

There are a number of branches of anatomical study and so too are there a number of physiological branches that can be studied, such as endocrinology, neurology and cardiology.

There are now 18 chapters in this new edition, we have included a new chapter that focuses on embryology. It is not proposed that the text is to be read from cover to cover; however, you may find reading Chapters 1 to 5 first will help you get to grips with some of the more complex concepts; we would encourage you to dip in and out of the book. The chapters use simple and generously sized full‐colour artwork to assist you in your understanding and comprehension of the complexities that are associated with the human body from an anatomical and physiological perspective. There are several features contained within each chapter that will assist you to build upon and develop your knowledge base.

The text takes the reader from the microscopic to macroscopic level in the study of anatomy and physiology. The contents demonstrate the movement from cells and tissues through to systems. This approach to learning and teaching is a tried‐and‐tested approach, especially when helping a learner understand a topic area that may sometimes be seen as complex.

This book has been written with these key principles in mind, to help inform your practice and also to help with your academic work. This third edition retains the features that have helped students bring to life the fascinating subject of human anatomy and physiology; there is also a range of new features provided to further enhance the student experience.

The chapters begin with a number of questions that are offered to test your current knowledge; this permits you to pre‐test your knowledge base. Learning outcomes are also provided, covering the content within the chapter; these outcomes are what are expected of you after reading and absorbing the information. This is a minimum of what you can learn; do not be constrained by the learning outcomes, they are only offered so as to guide you.

Another feature in most of the chapters provided to help you consider those people you care for, to help you make clinical links, is the ‘Clinical considerations’ box. These boxes demonstrate the application to your learning, citing specific care issues that you could come across when working with people in care settings.

The popular feature ‘Medicines management’, has been retained. In this feature, contributors discuss the administration of medicines, medicine management issues. This can help you appreciate the importance of understanding anatomy and physiology with the intention of administering medicines safely and effectively.

In most chapters, there are Episodes of care boxes. This new addition relates the theory to practice, introducing you to the issues being discussed in a practical way.

At the end of the chapter you are provided with a bank of multiple choice questions. Some of the answers to the questions are not found in the text; in this case, you are encouraged to seek out the answers and in so doing develop your learning further.

The ‘Conditions’ feature located at the end of the most chapters provides you with a list of conditions associated with the topics that have been discussed. You are encouraged to take some time to write notes about each of the conditions listed; this can help you relate theory to practice. You can make your notes from textbooks or other resources – such as the people you work with – or you could make the notes as a consequence of the people you have cared for. If you are making notes about people you have cared for, it is important that you ensure that you adhere to the rules of confidentiality.

At the end of the chapters is a glossary of terms, presented to enable the learning of difficult words or phrases; understanding these words and phrases is important to your success as a healthcare student. When you have mastered the words your medical vocabulary will have grown and you will be in a better position to develop it further.

There is a list of prefixes and suffixes as well a table of normal values. Normal values (reference values) vary based on a number of factors, including the specific laboratory that supplies them. A patient's blood test values should be interpreted based on the reference value of the laboratory in which the test was done.

A number of features have been assembled to help your learning with two companion websites. The features include an interactive glossary and a series of case studies with the intention of bringing alive the subject matter. The electronic resources associated with this book have been designed to help improve your learning; they are varied and informative and are visually stimulating.

The advantages of these resources are that they can be used in your own place at your own pace, with the aim of encouraging further learning and to build on what it is that you know already. There are also links to other resources via the further reading section at the end of each of the chapters.

Making use of the electronic resources together with the book, as well as the human resources you will encounter in practice, can help to improve the quality of your learning. The electronic resources that are available will not be able to replace the more established face‐to‐face learning with other students, lecturers, registered practitioners and patients; they do, however, complement it.

Writing this third edition has given us much pleasure and we really hope that you will enjoy reading it. Wishing you much success with your studies: be this in the classroom or in the various care areas that you will find yourself working.
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Prefixes, Suffixes



Prefix: A prefix is positioned at the beginning of a word to modify or change its meaning. Pre means ‘before’. Prefixes may also indicate a location, number, or time.

Suffix: The ending part of a word that changes the meaning of the word.




	PREFIX OR SUFFIX
	MEANING
	EXAMPLE(S)





	a‐, an‐
	not, without
	analgesic, apathy



	ab‐
	from; away from
	abduction



	abdomin(o)‐
	of or relating to the abdomen
	abdomen



	acous(io)‐
	of or relating to hearing
	acoumeter, acoustician



	acr(o)‐
	extremity, topmost
	acrocrany, acromegaly, acroosteolysis, acroposthia



	ad‐
	at, increase, on, toward
	adduction



	aden(o)‐, aden(i)‐
	of or relating to a gland
	adenocarcinoma, adenology, adenotome, adenotyphus



	adip(o)‐
	of or relating to fat or fatty tissue
	adipocyte



	adren(o)‐
	of or relating to adrenal glands
	adrenal artery



	‐aemia
	blood condition
	anaemia



	aer(o)‐
	air, gas
	aerosinusitis



	‐aesthesi(o)‐
	sensation
	anaesthesia



	alb‐
	denoting a white or pale colour
	albino



	‐alge(si)‐
	pain
	analgesic



	‐algia, ‐alg(i)o‐
	pain
	myalgia



	all(o‐)
	denoting something as different, or as an addition
	alloantigen, allopathy



	ambi‐
	denoting something as positioned on both sides
	ambidextrous



	amni‐
	pertaining to the membranous foetal sac (amnion)
	amniocentesis



	ana‐
	back, again, up
	anaplasia



	andr(o)‐
	pertaining to a man
	android, andrology



	angi(o)‐
	blood vessel
	angiogram



	ankyl(o)‐, ancyl(o)‐
	denoting something as crooked or bent
	ankylosis



	ante‐
	describing something as positioned in front of another thing
	antepartum



	anti‐
	describing something as ‘against’ or ‘opposed to’ another
	antibody, antipsychotic



	arteri(o)‐
	of or pertaining to an artery
	arteriole, arterial



	arthr(o)‐
	of or pertaining to the joints, limbs
	arthritis



	articul(o)‐
	joint
	articulation



	‐ase
	enzyme
	lactase



	‐asthenia
	weakness
	myasthenia gravis



	ather(o)‐
	fatty deposit, soft gruel‐like deposit
	atherosclerosis



	atri(o)‐
	an atrium (especially heart atrium)
	atrioventricular



	aur(i)‐
	of or pertaining to the ear
	aural



	aut(o)‐
	self
	autoimmune



	axill‐
	of or pertaining to the armpit (uncommon as a prefix)
	axilla



	bi‐
	twice, double
	binary



	bio‐
	life
	biology



	blephar(o)‐
	of or pertaining to the eyelid
	blepharoplast



	brachi(o)‐
	of or relating to the arm
	brachium of inferior colliculus



	brady‐
	‘slow’
	bradycardia



	bronch(i)‐
	bronchus
	bronchiolitis obliterans



	bucc(o)‐
	of or pertaining to the cheek
	buccolabial



	burs(o)‐
	bursa (fluid sac between the bones)
	bursitis



	carcin(o)‐
	cancer
	carcinoma



	cardi(o)‐
	of or pertaining to the heart
	cardiology



	carp(o)‐
	of or pertaining to the wrist
	carpal tunnel



	‐cele
	pouching, hernia
	hydrocele, varicocele



	‐centesis
	surgical puncture for aspiration
	amniocentesis



	cephal(o)‐
	of or pertaining to the head (as a whole)
	cephalalgy



	cerebell(o)‐
	of or pertaining to the cerebellum
	cerebellum



	cerebr(o)‐
	of or pertaining to the brain
	cerebrology



	chem(o)‐
	chemistry, drug
	chemotherapy



	chol(e)‐
	of or pertaining to bile
	cholecystitis



	cholecyst(o)‐
	of or pertaining to the gallbladder
	cholecystectomy



	chondr(i)o‐
	cartilage, gristle, granule, granular
	chondrocalcinosis



	chrom(ato)‐
	colour
	haemochromatosis



	‐cidal, ‐cide
	killing, destroying
	bacteriocidal



	cili‐
	of or pertaining to the cilia, the eyelashes
	ciliary



	circum‐
	denoting something as ‘around’ another
	circumcision



	col(o)‐, colono‐
	colon
	colonoscopy



	colp(o)‐
	of or pertaining to the vagina
	colposcopy



	contra‐
	against
	contraindicate



	coron(o)‐
	crown
	coronary



	cost(o)‐
	of or pertaining to the ribs
	costochondral



	crani(o)‐
	belonging or relating to the cranium
	craniology



	‐crine, ‐crin(o)‐
	to secrete
	endocrine



	cry(o)‐
	cold
	cryoablation



	cutane‐
	skin
	subcutaneous



	cyan(o)‐
	denotes a blue colour
	cyanosis



	cyst(o)‐, cyst(i)‐
	of or pertaining to the urinary bladder
	cystotomy



	cyt(o)‐
	cell
	cytokine



	‐cyte
	cell
	leukocyte



	‐dactyl(o)‐
	of or pertaining to a finger, toe
	dactylology, polydactyly



	dent‐
	of or pertaining to teeth
	dentist



	dermat(o)‐, derm(o)‐
	of or pertaining to the skin
	dermatology



	‐desis
	binding
	arthrodesis



	dextr(o)‐
	right, on the right side
	dextrocardia



	di‐
	two
	diplopia



	dia‐
	through, during, across
	dialysis



	dif‐
	apart, separation
	different



	digit‐
	of or pertaining to the finger (rare as a root)
	digit



	‐dipsia
	suffix meaning ‘(condition of) thirst’
	polydipsia, hydroadipsia, oligodipsia



	dors(o)‐, dors(i)‐
	of or pertaining to the back
	dorsal, dorsocephalad



	duodeno‐
	duodenum
	duodenal atresia



	dynam(o)‐
	force, energy, power
	hand strength dynamometer



	‐dynia
	pain
	vulvodynia



	dys‐
	bad, difficult, defective, abnormal
	dysphagia, dysphasia



	ec‐
	out, away
	ectopia, ectopic pregnancy



	‐ectasia, ‐ectasis
	expansion, dilation
	bronchiectasis, telangiectasia



	ect(o)‐
	outer, outside
	ectoblast, ectoderm



	‐ectomy
	denotes a surgical operation or removal of a body part; resection, excision
	mastectomy



	‐emesis
	vomiting condition
	haematemesis



	encephal(o)‐
	of or pertaining to the brain; also see cerebr(o)‐
	encephalogram



	endo‐
	denotes something as ‘inside’ or ‘within’
	endocrinology, endospore



	enter(o)‐
	of or pertaining to the intestine
	gastroenterology



	eosin(o)‐
	red
	eosinophil granulocyte



	epi‐
	on, upon
	epicardium, epidermis, epidural, episclera, epistaxis



	erythr(o)‐
	denotes a red colour
	erythrocyte



	ex‐
	out of, away from
	excision, exophthalmos



	exo‐
	denotes something as ‘outside’ another
	exoskeleton



	extra‐
	outside
	extradural haematoma



	faci(o)‐
	of or pertaining to the face
	facioplegic



	fibr(o)
	fibre
	fibroblast



	fore‐
	before or ahead
	forehead



	fossa
	a hollow or depressed area; trench or channel
	fossa ovalis



	front‐
	of or pertaining to the forehead
	frontonasal



	galact(o)‐
	milk
	galactorrhoea



	gastr(o)‐
	of or pertaining to the stomach
	gastric bypass



	‐genic
	formative, pertaining to producing
	cardiogenic shock



	gingiv‐
	of or pertaining to the gums
	gingivitis



	glauc(o)‐
	denoting a grey or bluish‐grey colour
	glaucoma



	gloss(o)‐, glott(o)‐
	of or pertaining to the tongue
	glossology



	gluco‐
	sweet
	glucocorticoid



	glyc(o)‐
	sugar
	glycolysis



	‐gnosis
	knowledge
	diagnosis, prognosis



	gon(o)‐
	seed, semen; also, reproductive
	gonorrhoea



	‐gram, ‐gramme
	record or picture
	angiogram



	‐graph
	instrument used to record data or picture
	electrocardiograph



	‐graphy
	process of recording
	angiography



	gyn(aec)o‐
	woman
	gynaecomastia



	haemangi(o)‐
	blood vessels
	haemangioma



	haemat(o)‐, haem‐
	of or pertaining to blood
	haematology



	halluc‐
	to wander in mind
	hallucinosis



	hemi‐
	one‐half
	cerebral hemisphere



	hepat‐ (hepatic‐)
	of or pertaining to the liver
	hepatology



	heter(o)‐
	denotes something as ‘the other’ (of two), as an addition, or different
	heterogeneous



	hist(o)‐, histio‐
	tissue
	histology



	home(o)‐
	similar
	homeopathy



	hom(o)‐
	denotes something as ‘the same’ as another or common
	homosexuality



	hydr(o)‐
	water
	hydrophobe



	hyper‐
	denotes something as ‘extreme’ or ‘beyond normal’
	hypertension



	hyp(o)‐
	denotes something as ‘below normal’
	hypovolaemia



	hyster(o)‐
	of or pertaining to the womb, the uterus
	hysterectomy



	iatr(o)‐
	of or pertaining to medicine, or a physician
	iatrogenic



	‐iatry
	denotes a field in medicine of a certain body component
	podiatry, psychiatry



	‐ics
	organised knowledge, treatment
	obstetrics



	ileo‐
	ileum
	ileocaecal valve



	infra‐
	below
	infrahyoid muscles



	inter‐
	between, among
	interarticular ligament



	intra‐
	within
	intramural



	ipsi‐
	same
	ipsilateral hemiparesis



	ischio‐
	of or pertaining to the ischium, the hip joint
	ischioanal fossa



	‐ismus
	spasm, contraction
	hemiballismus



	iso‐
	denoting something as being ‘equal’
	isotonic



	‐ist
	one who specialises in
	pathologist



	‐itis
	inflammation
	tonsillitis



	‐ium
	structure, tissue
	pericardium



	juxta‐ (iuxta‐)
	near to, alongside or next to
	juxtaglomerular apparatus



	karyo‐
	nucleus
	eukaryote



	kerat(o)‐
	cornea (eye or skin)
	keratoscope



	kin(e)‐, kin(o)‐, kinesi(o)‐
	movement
	kinaesthesia



	kyph(o)‐
	humped
	kyphoscoliosis



	labi(o)‐
	of or pertaining to the lip
	labiodental



	lacrim(o)‐
	tear
	lacrimal canaliculi



	lact(i)‐, lact(o)
	milk
	lactation



	lapar(o)‐
	of or pertaining to the abdomen wall, flank
	laparotomy



	laryng(o)‐
	of or pertaining to the larynx, the lower throat cavity where the voice box is
	larynx



	latero‐
	lateral
	lateral pectoral nerve



	‐lepsis, ‐lepsy
	attack, seizure
	epilepsy, narcolepsy



	lept(o)‐
	light, slender
	leptomeningeal



	leuc(o)‐, leuk(o)‐
	denoting a white colour
	leukocyte



	lingu(a)‐, lingu(o)‐
	of or pertaining to the tongue
	linguistics



	lip(o)‐
	fat
	liposuction



	lith(o)‐
	stone, calculus
	lithotripsy



	‐logist
	denotes someone who studies a certain field
	oncologist, pathologist



	log(o)‐
	speech
	logopaedics



	‐logy
	denotes the academic study or practice of a certain field
	haematology, urology



	lymph(o)‐
	lymph
	lymphoedema



	lys(o)‐, ‐lytic
	dissolution
	lysosome



	‐lysis
	destruction, separation
	paralysis



	macr(o)‐
	large, long
	macrophage



	‐malacia
	softening
	osteomalacia



	mammill(o)‐
	of or pertaining to the nipple
	mammillitis



	mamm(o)‐
	of or pertaining to the breast
	mammogram



	manu‐
	of or pertaining to the hand
	manufacture



	mast(o)‐
	of or pertaining to the breast
	mastectomy



	meg(a)‐, megal(o)‐, ‐megaly
	enlargement, million
	splenomegaly, megameter



	melan(o)‐
	black colour
	melanin



	mening(o)‐
	membrane
	meningitis



	meta‐
	after, behind
	metacarpus



	‐meter
	instrument used to measure or count
	sphygmomanometer



	metr(o)‐
	pertaining to conditions of the uterus
	metrorrhagia



	‐metry
	process of measuring
	optometry



	micro‐
	denoting something as small, or relating to smallness
	microscope



	milli‐
	thousandth
	millilitre



	mon(o)‐
	single
	infectious mononucleosis



	morph(o)‐
	form, shape
	morphology



	muscul(o)‐
	muscle
	musculoskeletal system



	my(o)‐
	of or relating to muscle
	myoblast



	myc(o)‐
	fungus
	onychomycosis



	myel(o)‐
	of or relating to bone marrow or spinal cord
	myeloblast



	myri‐
	ten thousand
	myriad



	myring(o)‐
	eardrum
	myringotomy



	narc(o)‐
	numb, sleep
	narcolepsy



	nas(o)‐
	of or pertaining to the nose
	nasal



	necr(o)‐
	death
	necrosis, necrotising fasciitis



	neo‐
	new
	neoplasm



	nephr(o)‐
	of or pertaining to the kidney
	nephrology



	neur(i)‐, neur(o)‐
	of or pertaining to nerves and the nervous system
	neurofibromatosis



	normo‐
	normal
	normocapnia



	ocul(o)‐
	of or pertaining to the eye
	oculist



	odont(o)‐
	of or pertaining to teeth
	orthodontist



	odyn(o)‐
	pain
	stomatodynia



	‐oesophageal, oesophag(o)‐
	gullet
	gastro‐oesophageal reflux



	‐oid
	resemblance to
	sarcoidosis



	‐ole
	small or little
	arteriole



	olig(o)‐
	denoting something as ‘having little, having few’
	oliguria



	‐oma (sing.), ‐omata (pl.)
	tumour, mass, collection
	sarcoma, teratoma



	onco‐
	tumour, bulk, volume
	oncology



	onych(o)‐
	of or pertaining to the nail (of a finger or toe)
	onychophagy



	oo‐
	of or pertaining to an egg, a woman’s egg, the ovum
	oogenesis



	oophor(o)‐
	of or pertaining to the woman’s ovary
	oophorectomy



	ophthalm(o)‐
	of or pertaining to the eye
	ophthalmology



	optic(o)‐
	of or relating to chemical properties of the eye
	opticochemical



	orchi(o)‐, orchid(o)‐, orch(o)‐
	testis
	orchiectomy, orchidectomy



	‐osis
	a condition, disease or increase
	ichthyosis, psychosis, osteoporosis



	osseo‐
	bony
	osseous



	ossi‐
	bone
	peripheral ossifying fibroma



	ost(e)‐, oste(o)‐
	bone
	osteoporosis



	ot(o)‐
	of or pertaining to the ear
	otology



	ovo‐, ovi‐, ov‐
	of or pertaining to the eggs, the ovum
	ovogenesis



	pachy‐
	thick
	pachyderma



	paed‐, paedo‐
	of or pertaining to the child
	paediatrics



	palpebr‐
	of or pertaining to the eyelid (uncommon as a root)
	palpebra



	pan‐, pant(o)‐
	denoting something as ‘complete’ or containing ‘everything’
	panophobia, panopticon



	papill‐
	of or pertaining to the nipple (of the chest/breast)
	papillitis



	papul(o)‐
	indicates papulosity, a small elevation or swelling in the skin, a pimple, swelling
	papulation



	para‐
	alongside of, abnormal
	paracyesis



	‐paresis
	slight paralysis
	hemiparesis



	parvo‐
	small
	parvovirus



	path(o)‐
	disease
	pathology



	‐pathy
	denotes (with a negative sense) a disease, or disorder
	sociopathy, neuropathy



	pector‐
	breast
	pectoralgia, pectoriloquy, pectorophony



	ped‐, ‐ped‐, ‐pes
	of or pertaining to the foot; ‐footed
	pedoscope



	pelv(i)‐, pelv(o)‐
	hip bone
	pelvis



	‐penia
	deficiency
	osteopenia



	‐pepsia
	denotes something relating to digestion, or the digestive tract
	dyspepsia



	peri‐
	denoting something with a position ‘surrounding’ or ‘around’ another
	periodontal



	‐pexy
	fixation
	nephropexy



	phaco‐
	lens‐shaped
	phacolysis, phacometer, phacoscotoma



	‐phage, ‐phagia
	forms terms denoting conditions relating to eating or ingestion
	sarcophagia



	‐phago‐
	eating, devouring
	phagocyte



	‐phagy
	forms nouns that denotes ‘feeding on’ the first element or part of the word
	haematophagy



	pharmaco‐
	drug, medication
	pharmacology



	pharyng(o)‐
	of or pertaining to the pharynx, the upper throat cavity
	pharyngitis, pharyngoscopy



	phleb(o)‐
	of or pertaining to the (blood) veins, a vein
	phlebography, phlebotomy



	‐phobia
	exaggerated fear, sensitivity
	arachnophobia



	phon(o)‐
	sound
	phonograph, symphony



	phot(o)‐
	of or pertaining to light
	photopathy



	phren(i)‐, phren(o)‐, phrenico
	the mind
	phrenic nerve, schizophrenia



	‐plasia
	formation, development
	achondroplasia



	‐plasty
	surgical repair, reconstruction
	rhinoplasty



	‐plegia
	paralysis
	paraplegia



	pleio‐
	more, excessive, multiple
	pleiomorphism



	pleur(o)‐, pleur(a)
	of or pertaining to the ribs
	pleurogenous



	‐plexy
	stroke or seizure
	cataplexy



	pneumat(o)‐
	air, lung
	pneumatocele



	pneum(o)‐
	of or pertaining to the lungs
	pneumonocyte, pneumonia



	‐poiesis
	production
	haematopoiesis



	poly‐
	denotes a ‘plurality’ of something
	polymyositis



	post‐
	denotes something as ‘after’ or ‘behind’ another
	post‐operation, post‐mortem



	pre‐
	denotes something as ‘before’ another (in [physical] position or time)
	premature birth



	presby(o)‐
	old age
	presbyopia



	prim‐
	denotes something as ‘first’ or ‘most important’
	primary



	proct(o)‐
	anus, rectum
	proctology



	prot(o)‐
	denotes something as ‘first’ or ‘most important’
	protoneuron



	pseud(o)‐
	denotes something false or fake
	pseudoephedrine



	psor‐
	itching
	psoriasis



	psych(e)‐, psych(o)
	of or pertaining to the mind
	psychology, psychiatry



	‐ptosis
	falling, drooping, downward placement, prolapse
	apoptosis, nephroptosis



	‐ptysis
	(a spitting), spitting, haemoptysis, the spitting of blood derived from the lungs or bronchial tubes
	haemoptysis



	pulmon‐, pulmo‐
	of or relating to the lungs
	pulmonary



	pyel(o)‐
	pelvis
	pyelonephritis



	py(o)‐
	pus
	pyometra



	pyr(o)‐
	fever
	antipyretic



	quadr(i)‐
	four
	quadriceps



	radio‐
	radiation
	radiowave



	ren(o)‐
	of or pertaining to the kidney
	renal



	retro‐
	backward, behind
	retroversion, retroverted



	rhin(o)‐
	of or pertaining to the nose
	rhinoplasty



	rhod(o)‐
	denoting a rose‐red colour
	rhodophyte



	‐rrhage
	burst forth
	haemorrhage



	‐rrhagia
	rapid flow of blood
	menorrhagia



	‐rrhaphy
	surgical suturing
	nephrorrhaphy



	‐rrhexis
	rupture
	karyorrhexis



	‐rrhoea
	flowing, discharge
	diarrhoea



	‐rupt
	break or burst
	erupt, interrupt



	salping(o)‐
	of or pertaining to tubes, e.g. Fallopian tubes
	salpingectomy, salpingopharyngeus muscle



	sangui‐, sanguine‐
	of or pertaining to blood
	exsanguination



	sarco‐
	muscular, flesh‐like
	sarcoma



	scler(o)‐
	hard
	scleroderma



	‐sclerosis
	hardening
	atherosclerosis, multiple sclerosis



	scoli(o)‐
	twisted
	scoliosis



	‐scope
	instrument for viewing
	otoscope



	‐scopy
	use of instrument for viewing
	endoscopy



	semi‐
	one‐half, partly
	semiconscious



	sial(o)‐
	saliva, salivary gland
	sialagogue



	sigmoid(o)‐
	sigmoid, S‐shaped curvature
	sigmoid colon



	sinistr(o)‐
	left, left side
	sinistrocardia



	sinus‐
	of or pertaining to the sinus
	sinusitis



	somat(o)‐,somatico‐
	body, bodily
	somatic



	‐spadias
	slit, fissure
	hypospadias, epispadias



	spasmo‐
	spasm
	spasmodic dysphonia



	sperma(to)‐, spermo‐
	semen, spermatozoa
	spermatogenesis



	splen(o)‐
	spleen
	splenectomy



	spondyl(o)‐
	of or pertaining to the spine, the vertebra
	spondylitis



	squamos(o)‐
	denoting something as ‘full of scales’ or ‘scaly’
	squamous cell



	‐stalsis
	contraction
	peristalsis



	‐stasis
	stopping, standing
	cytostasis, homeostasis



	‐staxis
	dripping, trickling
	epistaxis



	sten(o)‐
	denoting something as ‘narrow in shape’
	stenography



	‐stenosis
	abnormal narrowing in a blood vessel or other tubular organ or structure
	restenosis, stenosis



	stomat(o)‐
	of or pertaining to the mouth
	stomatogastric, stomatognathic system



	‐stomy
	creation of an opening
	colostomy



	sub‐
	beneath
	subcutaneous tissue



	super‐
	in excess, above, superior
	superior vena cava



	supra‐
	above, excessive
	supraorbital vein



	tachy‐
	denoting something as fast, irregularly fast
	tachycardia



	‐tension, ‐tensive
	pressure
	hypertension



	tetan‐
	rigid, tense
	tetanus



	thec‐
	case, sheath
	intrathecal



	therap‐
	treatment
	hydrotherapy, therapeutic



	therm(o)‐
	heat
	thermometer



	thorac(i)‐, thorac(o)‐, thoracico‐
	of or pertaining to the upper chest, chest; the area above the breast and under the neck
	thorax



	thromb(o)‐
	of or relating to a blood clot, clotting of blood
	thrombus, thrombocytopenia



	thyr(o)‐
	thyroid
	thyrocele



	thym‐
	emotions
	dysthymia



	‐tome
	cutting instrument
	osteotome



	‐tomy
	act of cutting; incising, incision
	gastrotomy



	tono‐
	tone, tension, pressure
	tonometer



	‐tony
	tension
	 



	top(o)‐
	place, topical
	topical anaesthetic



	tort(i)‐
	twisted
	torticollis



	tox(i)‐, tox(o)‐, toxic(o)‐
	toxin, poison
	toxoplasmosis



	trache(a)‐
	trachea
	tracheotomy



	trachel(o)‐
	of or pertaining to the neck
	tracheloplasty



	trans‐
	denoting something as moving or situated ‘across’ or ‘through’
	transfusion



	tri‐
	three
	triangle



	trich(i)‐, trichia, trich(o)‐
	of or pertaining to hair, hair‐like structure
	trichocyst



	‐tripsy
	crushing
	lithotripsy



	‐trophy
	nourishment, development
	pseudohypertrophy



	tympan(o)‐
	eardrum
	tympanocentesis



	‐ula, ‐ule
	small
	nodule



	ultra‐
	beyond, excessive
	ultrasound



	un(i)‐
	one
	unilateral hearing loss



	ur(o)‐
	of or pertaining to urine, the urinary system; (specifically) pertaining to the physiological chemistry of urine
	urology



	uter(o)‐
	of or pertaining to the uterus or womb
	uterus



	vagin‐
	of or pertaining to the vagina
	vagina



	varic(o)‐
	swollen or twisted vein
	varicose



	vasculo‐
	blood vessel
	vasculotoxicity



	vas(o)‐
	duct, blood vessel
	vasoconstriction



	ven‐
	of or pertaining to the (blood) veins, a vein (used in terms pertaining to the vascular system)
	vein, venospasm



	ventricul(o)‐
	of or pertaining to the ventricles; any hollow region inside an organ
	cardiac ventriculography



	ventr(o)‐
	of or pertaining to the belly; the stomach cavities
	ventrodorsal



	‐version
	turning
	anteversion, retroversion



	vesic(o)‐
	of or pertaining to the bladder
	vesical arteries



	viscer(o)‐
	of or pertaining to the internal organs, the viscera
	viscera



	xanth(o)‐
	denoting a yellow colour, an abnormally yellow colour
	xanthopathy



	xen(o)‐
	foreign, different
	xenograft



	xer(o)‐
	dry, desert‐like
	xerostomia



	zo(o)‐
	animal, animal life
	zoology



	zym(o)‐
	fermentation
	enzyme, lysozyme
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1
Basic Scientific Principles of Physiology

Suzanne Evans








Test Your Prior Knowledge


	What is the difference between anatomy and physiology?

	What are atoms, ions and electrolytes?

	What is an element?

	How do we distinguish living things from non‐living things?

	What is homeostasis?














Learning Outcomes

After reading this chapter you will be able to:


	Outline the levels of organisation of the body.

	Describe the characteristics and the requirements of all living things.

	Interpret chemical symbols and equations and understand the ways in which atoms can bind together.

	Describe the pH scale and its importance to life.

	List the differences between organic and inorganic substances.








[image: image] Visit the student companion website at www.wileyfundamentalseries.com/anatomy where you can test yourself using flashcards, multiple-choice questions and more. Instructor companion site at www.wiley.com/go/instructor/anatomy where instructors will find valuable materials such as PowerPoint slides and image bank designed to enhance your teaching.



Introduction

Learning about the physiology of the body is very much like learning a foreign language – there are new vocabulary, grammar and concepts to learn and understand. This first chapter introduces you to this new language so that you can then use your knowledge to understand the physiology of the different parts of the body that are discussed in all the other chapters of this book.

First of all there are two terms to learn and understand:


	anatomy, the study of structure;

	physiology, the study of function.



However, structure is always related to function because the structure determines the function, which in turn determines how the body/organ, and so on, is structured – the two are interdependent.

VIDEO: Why is the understanding of A&P fundamental to nurses?



Levels of Organisation

The body is a very complex organism that consists of many components, starting with the smallest of them – the atom – and concluding with the organism itself (Figure 1.1). Starting from the smallest component and working towards the largest, the body operates, and can be studied, on the following levels:


	The chemical level – the atoms, molecules and macromolecules that we are made of.

	The cellular level – the smallest living units in our bodies.

	The tissue level – the groups of cells specialised to perform specific functions, e.g. nerve or muscle tissue.

	The organ level – a structure, consisting of many tissues, specialised to perform a specific function, e.g. the heart.

	The organ system level – a system, consisting of more than one organ, specialised to perform a range of functions, e.g. the cardiovascular system.

	The organism level – the whole individual.



VIDEO: Levels of structural organisation and body systems



Characteristics of Life

All living organisms have certain characteristics in common, which are considered essential for the maintenance of life. These characteristics are:


	Sensitivity – organisms need to be able to sense and respond to changes in their environment such as changes in light levels, temperature, chemical composition, presence of threats, etc.

	Nutrition – Seeking out, ingesting and using food to supply energy and the raw materials for growth and development is a very basic requirement.

	Respiration – This is the means by which an organism obtains and uses oxygen to release energy from food to power the other activities listed here.

	Movement – The ability to change position is essential if an organism is to be able to escape threats, find food, other members of the species, etc.

	Growth – This is essential for the development of an organism from birth to adulthood, but also for the renewal and repair of body parts during the life of an organism.

	Reproduction – This is an essential process, not for the survival of the individual, but for the survival of the species. Sexual reproduction has the added bonus of continually mixing and re‐mixing genetic material to produce genetically unique individuals each time, which increases the ability of a species to adapt and survive over the very long term.

	Excretion – the removal of waste substances produced by metabolic processes from the body, to prevent them building up to harmful levels.



[image: Schematic diagram depicting the levels of organisation of the body, with arrows starting from the chemical level to cellular level, to tissue level, to organ level, to system level, leading to organismal level.]

Figure 1.1 Levels of organisation of the body.

Source: Tortora and Derrickson (2014). Reproduced with permission of John Wiley & Sons.





Bodily Requirements

There are five essential requirements that all organisms, including humans, require:


	Water:
Water is the most abundant substance found in the body. At birth, our bodies are approximately 78% water. This reduces to 65% at 1 year of age, and to 55–60% in adulthood. Our biochemistry evolved to operate in a watery (aqueous) environment; our cells are filled with a watery, salty solution, in which our cellular processes are carried out, and those cells are also bathed in a watery, salty solution. While it may not look like it, blood is also mainly water, making water important for the transport of substances around our large and complex bodies.

Body water also helps regulate body temperature, since sweating is an important mechanism for evaporative cooling.


	Food:
Food supplies the energy and raw materials for the organism to fulfil all the essential activities of life.


	 Oxygen:
Oxygen is required for the release of energy from food, by the oxidation of high energy food substances. Oxygen is one of the gases that exists naturally in the air (oxygen makes up approximately 20% of the air).


	Sunlight:
All life on earth depends ultimately on sunlight, since plants need this to grow, and other organisms depend directly or indirectly on plants for food.






Life at the Chemical Level

Studying living things at a chemical level reveals a world of ‘chemical machinery’, carrying out millions of chemical reactions within our cells every minute, which keep us alive, functioning and growing. A living body depends for its continued survival on simple atoms and molecules and also some large and very complex molecules (macromolecules) to carry on the business of living, growing and reproducing. We will cover some of the most biologically important chemicals here.


The Elements

All matter on earth is made up of a range of approximately 100 chemical elements. A chemical element is a pure chemical substance that cannot be broken down into anything simpler by chemical means.

More than 100 elements are thought to exist, but only 98 are known to occur naturally on earth. All the elements are shown in the periodic table of the elements, which sets out the elements in terms of their unique atomic structures and their physical (colour, hardness, density, melting and boiling points) and chemical (the ways in which the element reacts chemically) properties. Based on physical and chemical properties, elements are classified as either metals, metalloids or non‐metals. Those classed as metals share the following properties:


	They are solids at room temperature (apart from Mercury, which is liquid!).

	They conduct heat and electricity.

	They donate electrons when forming bonds (see chemical bonding).



Metalloids have some of the properties of metals and some of non‐metals. Non‐metals share the following properties:


	They may exist as a solid, a liquid or a gas.

	They are poor conductors of heat and electricity.

	They accept electrons from other atoms when forming bonds (see chemical bonding).



Below are some examples of metals and non‐metals that are very important in biology:




	METALS
	NON‐METALS





	Calcium (Ca)
	Chlorine (Cl)



	Potassium (K)
	Nitrogen (N)



	Sodium (Na)
	Oxygen (O)



	Iron (Fe)
	Carbon (C)



	
	Sulphur (S)



	
	Phosphorus (P)







The Smallest Unit of Matter: The Atom

Atoms are the building blocks of all matter. Each element in the periodic table consists of its own, unique atoms. The word ‘atom’ comes from a Greek word meaning ‘incapable of being divided’. However, we now know that an atom consists of subatomic particles: electrons, neutrons and protons.

Protons carry a positive electrical charge and electrons carry a negative electrical charge, while the neutron, as its name implies, carries no electrical charge (it is neutral).

As can be seen from Figure 1.2, the protons and neutrons cluster together at the centre of the atom (forming the nucleus), while the electrons orbit constantly around the nucleus, and are kept in orbit by the electromagnetic force exerted by the nucleus.

[image: Schematic diagram of an atom, with arrows marking the electron, proton, neuron, nucleus, and paths of orbit.]

Figure 1.2 Schematic diagram of an atom.

Source: Tortora and Derrickson (2014). Reproduced with permission of John Wiley & Sons.



VIDEO: Chemical organisation of the body

There are many different types of atoms, differing in the numbers of protons, neutrons and electrons they possess. It is these differences between the various types of atoms that give us the array of chemical elements you will see on the periodic table of the elements.

Regardless of the type of atom, the atomic structures all obey the following rules:


	The nucleus is always central.

	The number of protons an atom possesses in its nucleus is known as the atomic number of that atom.

	The total number of particles in the nucleus of an atom (i.e. the number of protons and neutrons added together) is the atomic mass number. The mass of an atom is almost all in its nucleus – the electrons orbiting around the nucleus have virtually no weight – they are really just electrical charges in motion, but they are extremely important to the behaviour of the atom, as you will see.

	As the number of electrons an atom possesses increases, the electrons form layers of orbits, or shells, which get larger and further from the nucleus. The inner shell can contain a maximum of two electrons and the second and third shells shell can contain a maximum of eight electrons. The electrons in the outermost shell of an atom determine whether and how the atom forms bonds with other atoms to make new chemicals. The electrons in the outermost shell are known as the valence electrons, as they are able to take part in bonding reactions with other atoms (see chemical bonds section).



Figure 1.3 shows the atomic structure of some of the most biologically important substances, or elements, with their atomic numbers and mass numbers.

[image: Diagram displaying the structures of hydrogen, carbon, nitrogen, oxygen, sodium, chlorine, potassium, and iodine atoms. The atomic number, mass number, and atomic mass for each atom are indicated in the boxes.]

Figure 1.3 The structure of some biologically important atoms.

Source: Tortora and Derrickson (2014). Reproduced with permission of John Wiley & Sons.



If you look closely at the number of electrons in the various atoms shown in Figure 1.3, you will see that in each atom, the number of electrons is equal to the number of protons. Since each proton carries a positive charge and each electron carries a negative charge, having an equal number of each will mean that the atom has an overall neutral charge. For example, the carbon atom has six electrons, six protons and six neutrons. The equal and opposite electrical charges of the electrons and protons cancel each other out, so that the atom is electrically neutral and it is said to be in a state of equilibrium.

When referring to these different elements, we use symbols to represent each one, rather than writing out their names each time. For example, the symbol for sodium is Na (after its Latin name natrium), the symbol for potassium is K (after its Latin name kalium), Chlorine is Cl, and the symbol of Carbon is C.






Clinical Considerations Magnetic Resonance Imaging (MRI)


[image: image] Health professional students often question what relevance subatomic particles have to the practice of health care. Magnetic resonance imaging, a widely used diagnostic imaging technique, is one example of how the behaviour of subatomic particles is harnessed for medical purposes. MRI, unlike CT or PET scans, does not involve exposing a patient to ionising radiation, and it is able to produce 3‐dimensional images of all body structures, including soft tissue. It is an extremely versatile diagnostic imaging system, and it works by detecting the spin of protons in water molecules. Patients are placed into a powerful magnetic field, which forces the protons contained in the molecules of body water to align with the field (protons have a positive charge, so they will spin round and align when they find themselves in a charge field). When the magnetic field is turned off, those protons all return to their original alignment, but at different speeds, depending on what environment they are in. Capturing these signals released from protons as they realign in various different tissues allows the different tissues to be detected and visualised. Because of the very strong magnetic field, however, metal cannot be placed inside the MRI scanner, so patients with any implants that contain metal cannot be scanned.










Chemical Reactions and Chemical Bonds

If atoms remained in their neutral state of equilibrium, then the world might be very different – it might contain only the 100 or so species of atom that are known to exist on earth. However, when the conditions are right, atoms react with other atoms to form molecules and compounds. A molecule, therefore, is formed when two or more of the same atoms bond chemically to each other, and a compound is formed when two or more different types of atoms bond chemically. This ability of different atoms to combine creates a huge variety of possible molecules and compounds, each of which possess their own physical and chemical properties. Why do these reactions occur? Remember that atoms achieve a lower energy, more stable state when they have a full outer shell of electrons. Accordingly, a joining together of two or more atoms that results in a more stable, lower energy state for all of them will be a reaction that will readily occur.

There are a couple of different types of chemical bonds:


Ionic Bonds

Ionic bonding involves the exchange of electrons from one atom to another. Because this exchange will alter the charge on any atom giving or receiving an electron (remember that the electron has a negative charge), it will create charged substances. Look for example, at the sodium atom depicted in Figure 1.4a. The sodium atom has a single electron in its outer shell. Since that shell needs 8 electrons to be full, then it must pick up another 7 electrons to achieve a lower energy state – a tall order! It could, however, lose that one electron, leaving the full second shell as the outer shell, thus achieving a full outer shell by ‘donating’ an electron to any atom that might be in need of an extra one. Of course, having donated its one electron, the number of protons in the sodium atom will exceed the number of electrons by one, giving the atom a net positive charge. At that point, it becomes known as a sodium ion (Na+), and since it has a net positive charge, it is a positive ion, also known as a cation.

[image: Image described by caption and surrounding text.]

Figure 1.4a The single electron in the outer shell of the sodium atom can be donated during a chemical reaction, leaving a positively charged, sodium ion.

Source: Tortora and Derrickson (2014). Reproduced with permission of John Wiley & Sons.



You don’t have to look far to find a suitable electron acceptor; chlorine has an outer shell containing 7 electrons, so accepting an extra electron would allow it to achieve a lower energy state:

By the same token, though, the chlorine atom now has one more electron than it has protons, and so gains a net negative charge, and is now known as a chloride ion (Cl–), and is a negative ion, also known as an anion (Figure 1.4b).

[image: Image described by caption and surrounding text.]

Figure 1.4b A chlorine atom needs only one electron to complete its outer shell, so will readily react with electron donors like sodium, and accept the donated electron. This creates a negatively charged, chloride ion.

Source: Tortora and Derrickson (2014). Reproduced with permission of John Wiley & Sons.



Having exchanged electrons, the newly formed sodium and chloride ions are now oppositely charged. Opposite charges attract one another, while similar charges repel. The attractive forces between the two ions therefore ‘bond’ them together, since together, they form a neutral molecule, sodium chloride (NaCl) (Figure 1.4c).

[image: Image described by caption and surrounding text.]

Figure 1.4c The ionic bonding between a sodium and a chloride ion results in a neutral molecule, sodium chloride. Sodium chloride molecules pack together to form a regular, lattice, crystalline structure.

Source: Tortora and Derrickson (2014). Reproduced with permission of John Wiley & Sons.



Since the chemical bond is the result of the attractive force between the two ions, this bond is known as an ionic bond. Ionic bonds, therefore, are those that form between ions because of the attraction between opposite charges. These are not the strongest of chemical bonds because, in the presence of other ions, the individual components of an ionically bonded molecule may be more strongly attracted to other charged substances around them, thus breaking the ionic bond and freeing the two ions from each other. This often happens when ionically bonded substances are placed in water, since the water molecule, while not an ion, is a polar molecule, which can set up weak ionic bonds between itself and ions (see polar molecules section).

There is a second way in which atoms can bond, and this is known as covalent bonding. This form of bonding involves the sharing of valence electrons rather than the complete donation and accepting of electrons.

Electrons rapidly orbit the nucleus of an atom, and if two atoms are so close together that their electron outer shells overlap at the closest point, one electron can orbit both atomic nuclei (Figure 1.5).

[image: Diagram of some covalently bonded substances, depicting the sharing of electrons between the atoms. Atomic and molecular structures, structural formula, and molecular formulas are also displayed.]

Figure 1.5 (a–e) Some covalently bonded substances, showing the sharing of electrons between the atoms.

Source: Tortora and Derrickson (2014). Reproduced with permission of John Wiley & Sons.



Notice that some of the common covalent compounds shown in Figure 1.5 contain double and triple covalent bonds, in which four or six electrons are shared to create the bonds.



Polar Molecules

Sometimes, covalently bonded molecules do not share their electrons equally and the shared electron may spend more time orbiting one end of the covalent bond than the other, giving a more negative charge to that part of the molecule. This difference in charge between one end of a molecule and the other is called polarity, and a molecule that has a charge disparity between its two ends is known as a polar molecule. Water is a polar molecule because the two shared electrons that form each of the bonds between the oxygen atom and the hydrogen atoms spend more time orbiting the oxygen nucleus, thereby making the oxygen end of the molecule more negative than the hydrogen end. When we illustrate the molecule (Figure 1.6), the polarity is indicated by the Greek letter delta (δ) followed by a plus or minus sign to indicate the relative charge at each end of the molecule.

[image: Structure of a water molecule displaying its positive and negative poles.]

Figure 1.6 Water, a polar molecule, with its positive and negative poles shown.

Source: Tortora and Derrickson (2014). Reproduced with permission of John Wiley & Sons.



Because of this charge difference within the molecule, polar molecules can attract ions or other polar molecules of the opposite charge, just like ions, and this attraction forms weak bonds. Polar molecules will often swing round and line up with their more negative ends towards a positive charge, or away from a negative charge. The most important weak bond of this type occurs between water and other polar molecules or ions. Because the weak attraction is between the more positive hydrogen end of one water molecule and the more negative end of another water molecule, this type of bond is known as a hydrogen bond (Figure 1.7).

[image: Diagram displaying five water molecules interconnected by dashed lines representing the hydrogen bonds.]

Figure 1.7 Hydrogen bonds and water. The weak bonds between the hydrogen of one water molecule and the oxygen of a neighbouring water molecule are known as hydrogen bonds, and account for the cohesion, or ‘stickiness’ of water, for surface tension effects and for its tendency to mix well with other polar molecules and ions.

Source: Tortora and Derrickson (2014). Reproduced with permission of John Wiley & Sons.





Electrolytes

When ionically bonded substances are placed in water, the ionic bonds break, and the ionically bonded substances ‘dissociate’ or fall apart, and the ions are released into the water as separate entities, no longer bound to each other. If you were to apply an electrical potential to a solution like this, by placing electrodes attached to a battery into the water, the ions in solution would respond by moving through the solution – the positively charged ions would move in one direction (towards the negatively battery pole) and the negatively charged ions in the other (towards the positively charged battery pole). By this movement, the ions would effectively carry their charge through the solution, thereby allowing electrical current to pass through the solution. Because of this, ions in solution are known as electrolytes, and an electrolyte solution will allow current to pass through it.




Acids and Bases

The concept of acidity is an extremely important one to understand, as maintaining acid‐base balance in the body is essential for life. The acidity of a solution is a measure of the number of hydrogen ions in that solution; the more hydrogen ions in a solution, the more acidic it is. Acids are compounds, which when placed in water, dissociate into hydrogen ions and a second ion (which will vary depending on the acid). Any substance, therefore, which releases free hydrogen ions when it is put into a solution, is an acid. The more hydrogen ions it releases, the stronger the acid it is. Conversely, an alkali (or base), is a substance which removes hydrogen ions from solution, usually by releasing hydroxyl ions (OH–), into a solution. Hydroxyl ions are attracted to and readily bind with H+ ions, resulting in water.

A substance, therefore, which removes free hydrogen ions from a solution by providing another ion to bind them up, is an alkaline substance.

Acidity and alkalinity are measured on the pH scale, which extends between 0 and 14, the most acidic being 0 (many more hydrogen ions than hydroxyl ions in solution) and the most alkaline being 14 (many more hydroxyl ions than hydrogen ions in solution). Halfway between these two extremes, 7 on the pH scale, is the neutral point (an equal number of hydrogen ions and hydroxyl ions), as indicated on the pH scale accompanied by hydrogen and hydroxyl ion concentrations in Figure 1.8.

[image: Image described by caption and surrounding text.]

Figure 1.8 The pH scale.

Source: Tortora and Derrickson (2014). Reproduced with permission of John Wiley & Sons.



The pH scale is a logarithmic scale, which means that each unit on the scale corresponds to a 10‐fold change in the concentration of hydrogen ions. For example, a solution with a pH 3 is 10 times more acidic than a solution of pH 4, 100 times (10 × 10) more acidic than solution of pH 5, and 1000 times (10 × 10 × 10) more acidic than a solution of pH 7. The same applies to pH values that are above 7 (i.e. alkaline solutions).


Blood and pH Values

The normal pH range in blood is slightly above 7 on the pH scale, it is therefore slightly alkaline. However, for the purposes of physiology, a blood pH lower (more acidic) than 7.35 is considered to be too acidic, and one greater than 7.45 is too alkaline, and when either of these events occurs it can have a serious effect on physiological function – as is discussed in other chapters within this book. The pH range for blood may seem very narrow, but because the scale is a logarithmic one, just a small change in pH indicates a very significant alteration in H+ concentration. An alteration of pH from pH 7.4 to pH 7.3 actually represents a doubling of the H+ ion concentration (Figure 1.9).

[image: Diagram depicting the pH of some common household substances such as battery acid, black coffee, soap, bleach, and sodium hydroxide and some body fluids such as stomach acid, urine, and blood.]

Figure 1.9 The pH of some common household substances and some body fluids.






Representing Chemical Reactions in Written Form: Chemical Equations

As already mentioned, to make writing chemistry quicker and easier, we use symbols to represent each element in the periodic table. When one element reacts with another to form a new compound, we can represent that reaction using the same symbols, showing the compounds reacting (the reactants) and the new compounds resulting from the reaction (the products).

As an example, let us look at a reaction which produces water, one of the most important and ubiquitous compounds on earth. We all know water as a liquid at room temperature, yet it is formed by the reaction between the gases hydrogen and oxygen. Two atoms of hydrogen bond with one atom of oxygen to create the new molecule we know as water. However, because in nature hydrogen gas exists as a hydrogen molecule (two hydrogen atoms bound together) as does oxygen gas (two oxygen atoms bound together), this means that two hydrogen molecules will actually react with one oxygen molecule, producing two water molecules. That equation is represented as:

[image: equation]  

Since each water molecule contains two hydrogen atoms and only one oxygen atom, the chemical formula indicates this by placing a subscript 2 after the symbol for hydrogen, and since two hydrogen molecules are required for the reaction, a large 2 before hydrogen indicates this.

Chemical reactions can also be shown in a more graphical way, using not only the chemical symbols, but also diagrams of the atoms and molecules themselves, to give a better idea of their structure, as shown in Figure 1.10.

[image: Image described by caption.]

Figure 1.10 Pictorial depiction of the reaction between two hydrogen molecules and one oxygen molecule to produce two water molecules.

Source: Tortora and Derrickson (2014). Reproduced with permission of John Wiley & Sons.



So, a chemical equation is just a shorthand way of showing a chemical reaction.

It is important to understand that chemical reactions involve a rearrangement of atoms and molecules to form different molecules and compounds – nothing can be created and nothing destroyed in these reactions, so the total number of atoms and molecules must be the same on each side of a chemical equation. Remember that chemical bonds form in the first place to allow atoms and molecules to achieve a lower energy, more stable, state, so it follows that if a chemical rearrangement is to take place, then the rearranged form of the chemicals must be a still lower energy state. When these reactions occur, therefore, energy is released as heat when chemical bonds are broken and different ones formed. This means that heat is one of the products of the reaction, along with the chemical products. Chemical reactions which produce heat as a by‐product of the reaction are known as exothermic reactions. Humans often put exothermic reactions to good use – the best example being the crackling fire that keeps us warm in winter – the heat from the fire is in fact the heat produced by the exothermic chemical reaction between the cellulose (in the fire wood) and oxygen (in the air). The arrow in the middle of the chemical equation indicates the direction of the reaction; in other words, it points towards the products of the reaction. This is not to say that the reaction cannot also reverse and proceed from right to left as written, but it does mean that if the reaction from left to right is exothermic, then energy will need to be supplied in order to get it to go back the other way. Take the example shown earlier, of the gases hydrogen and oxygen combining to form water; that reaction is exothermic. It is also possible for the reaction to proceed in the opposite direction, and water to break apart to yield hydrogen and oxygen, but energy would have to be supplied to drive this reaction, so it would not happen spontaneously.

In a chemical equation, the reactants and the product may be separated by a single arrow (→) as in the earlier example of H2O. This indicates that the reaction occurs only in the direction that the arrow is pointing. If a reaction can proceed in either direction, it is known as a reversible reaction, and is written with arrows pointing in both directions.

An example of a reversible reaction, and one which is a very important reaction in the control of acid‐base balance in the body, is the reaction between carbon dioxide and water to form carbonic acid.

[image: Scheme depicting the reaction between carbon dioxide and water to form carbonic acid.]

Not only does the reaction take place in two stages, but, as the arrows indicate, the reactions can also proceed in both directions, with bicarbonate and hydrogen ions combining to form carbonic acid, which then rearranges to produce carbon dioxide and water. Reactions like this, which can proceed in either direction, will create an equilibrium, a point at which there is a mix of products and reactants. This means that changes in the balance between the reactants and the products would therefore be expected to ‘tip’ the reaction in one direction or the other. This behaviour is very important in the rapid buffering of acids and alkalis in the blood, to help maintain normal blood pH.



Organic Molecules

Chemicals can be classified as being either organic or inorganic. These terms derive from the observation that the molecules that make up living things are large, carbon‐containing compounds, and these became known as organic compounds, because they formed living (organic) material. Organic molecules contain carbon, often in long chains, with hydrogen, and are usually very large molecules. Inorganic molecules, on the other hand, do not contain carbon and hydrogen atoms arranged in long chains, although some do contain carbon (carbon dioxide, for example, is an inorganic compound) and some contain hydrogen (water, for example). Inorganic molecules tend to be much smaller.

There are other characteristics which set organic and inorganic compounds apart:


	Organic molecules:

	contain carbon (C) and hydrogen (H);

	are usually larger than inorganic molecules;

	dissolve in water and organic liquids;

	include carbohydrates (sugars), proteins, lipids (fats) and nucleic acids (part of DNA) – see Chapter 3, Genetics. Organic molecules are sometimes known as the ‘molecules of life’ for this reason.




	Inorganic molecules:

	include water (H2O), carbon dioxide (CO2) and inorganic salts.

	are usually smaller than organic molecules;

	usually dissolve in water or react with water to produce ions;







Examples of Organic Substances


Carbohydrates

This group of organic molecules, also known as saccharides, makes up one of our major food groups, and includes sugars, starch and cellulose. The smallest and simplest members of the group, the monosaccharides, provide energy to cells as well as forming part of some of the structures in cells (see Chapter 2). They contain carbon (C), hydrogen (H) and oxygen (O), usually in the proportion CH2O; that is, with two hydrogen atoms to every one oxygen and carbon atom.

Carbohydrates are classified into three groups based on their molecular size:

[image: Illustration depicting the three major classes of carbohydrates, namely, monosaccharides (glucose and fructose), disaccharides (sucrose and lactose), and polysaccharides (starch, glycogen, and cellulose).]

Monosaccharides and disaccharides can be referred to collectively as simple sugars or simple carbohydrates. Disaccharides, as the name suggests, consist of two monosaccharides bonded together – a sucrose molecule is one molecule of glucose bound to one molecule of fructose. The much larger polysaccharides are referred to as complex sugars or complex carbohydrates. It is the foods containing complex carbohydrates that are often listed as having a low glycaemic index, since, as larger sugars that require digestion before they can be absorbed, they arrive in the bloodstream more gradually.



Fats

Fats are one part of a larger group of chemicals known as lipids. They form another major food group, and are used in the diet to provide energy, but cell membranes are made of lipids and the group of hormones known as the steroids are also lipids, so this group plays a range of important roles in human function. Like carbohydrates, they consist of carbon (C), hydrogen (H) and oxygen (O), but because the relative proportions of these atoms are different from the carbohydrates, the lipids have different properties. They are only soluble in non‐polar solvents like alcohol, for example, and not in water.

There are several types of lipids, but some of the most common are the following:

Fatty acids. These molecules are the ‘building blocks’ of larger, more complex lipids, and do not often exist on their own. They consist of long chains of carbon and hydrogen, with an organic acid group at the end (Figure 1.11). There are many different types of fatty acid, three common examples being oleic acid – found in olive, sunflower, peanut and palm oil, palmitic acid – found in palm oil, meat and dairy and stearic acid – found most commonly in animal fats.

[image: Image described by caption.]

Figure 1.11 The fatty acids palmitic acid and oleic acid, indicating the general structure of fatty acids.

Source: Tortora and Derrickson (2014). Reproduced with permission of John Wiley & Sons.



Triglycerides (triacylglycerols). These molecules consist of three fatty acid molecules attached to a glycerol molecule (Figure 1.12). The long chains of the fatty acid molecules anchored to the glycerol molecule make the triglycerides look a little like three ties on a hanger.

[image: Diagram of a triglyceride molecule displaying the structures of palmitic acid, stearic acid, oleic acid, and ester linkage.]

Figure 1.12 Triglyceride molecule.

Source: Tortora and Derrickson (2014). Reproduced with permission of John Wiley & Sons.



These are the lipids that our cells can use for energy, and we often measure triglycerides circulating in the blood when checking a person’s blood lipid profile.






Clinical Considerations Cholesterol, Blood Lipids and Health


[image: image] Routine measurement of blood lipids includes measurement of a number of lipids carried in the blood stream, and usually includes triglycerides, low density lipoprotein (LDL), high density lipoprotein (HDL) and total cholesterol. While fats are an excellent source of energy, excessively high levels of triglycerides, LDL and total cholesterol are linked with an increased risk of cardiovascular disease. High levels of HDL, on the other hand, are associated with reduced risk of cardiovascular disease. Improving blood lipid profiles to improve health can be achieved by dietary changes and increasing physical activity, but the use of drugs known as statins has a more powerful effect on cholesterol levels, and these drugs have been widely prescribed for this purpose. As with any drug, the benefits of taking it have to be carefully weighed against the risks. The data seem to suggest that raising HDL to provide a protective effect is just as, or perhaps more, important than reducing LDL, so refinements to the way the problem of high blood lipids are managed are on the way.







Phospholipids. As the name suggests, these lipids have a phosphate group as a component of their molecules. A double layer of these molecules makes up the basis of our cell membranes, as will be discussed in Chapter 2 (Figure 1.13).

[image: Image described by caption.]

Figure 1.13 Phospholipid molecule. This molecule has a ‘head’, where the phosphate group is located, and two ‘tails’, consisting of two fatty acid molecules.

Source: Tortora and Derrickson (2014). Reproduced with permission of John Wiley & Sons.



Steroids. Steroids are substances that are quite different chemically from lipids, but are considered lipids because they are insoluble in water. A number of very important hormones are steroids, as is cholesterol, which is a vital component of cell membranes. The names of these substances usually indicate the chemical group they belong to, by including ‐sterol or ‐sterone in the name, e.g. cholesterol, corticosterone, aldosterone, progesterone, testosterone.



Proteins

Proteins are large molecules built from amino acids strung together to form long chains. The body makes many different proteins, each one with a different sequence and number of amino acids strung together. The structural material that makes up the body is protein, and many vital molecules such as hormones receptors, enzymes and antibodies are proteins. It is useful to think of protein function in two major categories: structural proteins (make up our structures) and functional proteins (part of our biochemical machinery, including receptors, enzymes and antibodies). Proteins will be discussed in much greater depth in Chapter 3.





Homeostasis

Homeostasis is the maintenance of a relatively stable internal environment in the face of a constantly changing external environment – from cold to hot, from dry to wet, from acid to alkaline and so on. Homeostatic mechanisms are continuously monitoring and controlling variables in the body such as blood pH, core temperature, blood pressure, blood glucose levels and many others. Regardless of the variable being controlled, homeostatic systems all follow a general scheme:


	A detector system to monitor changes in the variable. These detectors are collectively known as receptors, and we have many types – each one specialised to detect a particular variable, e.g. baroreceptors detect pressure changes in blood vessels, chemoreceptors detect changes in the concentration of some chemicals and thermoreceptors detect temperature changes.

	A control centre to receive the messages from the detectors about changes, and to organise a response to counteract the change, thereby maintaining stability.

	Effectors, to bring about the response, e.g. shivering and ‘goosebumps’ when a drop in temperature is detected, increased insulin when blood glucose level increases or an increase in heart rate when a drop in blood pressure is detected.



Since the tendency of homeostatic control is therefore to resist, or at least limit, the size of changes occurring within the internal environment, the mechanism which achieves this is often referred to as a negative feedback loop, since the response of the system is opposite to (a negative of) the change that triggered it. For example, if the blood pressure drops slightly, the homeostatic mechanism that controls blood pressure will respond by producing an increase in blood pressure – the response is therefore opposite to the change, hence the feedback to the change is negative to it. Systems that work like this are inherently stable, as they tend to resist change within the system.

Much of the study of human function is the study of these complex homeostatic control mechanisms, and the maintenance of good health depends on their effectiveness. It is important to remember that homeostasis does not ‘lock’ a variable at one setting, but limits the degree to which a variable can change, so that our systems are flexible enough to adapt to changing demands and conditions, but stable enough to maintain an internal environment that is consistent with healthy function of our body systems.

VIDEO: Homeostasis and feedback control



Units of Measurement

To conclude this chapter, which introduces certain scientific concepts and prepares the reader for the remaining chapters, just some brief notes about units of measurement. This is an important section because the ability to identify and understand units of measurement will enhance the understanding of the complex human organism.

A unit is a standardised, descriptive word that specifies the dimension of a measured property. Traditionally there have been seven properties of matter that have been measured independently of each other, namely:


	time – measures the duration that something occurs;

	length – measures the length of an object;

	mass – measures the mass (commonly taken to be the weight) of an object;

	current – measures the amount of electric current that passes through an object;

	temperature – measures how hot or cold an object is;

	amount – measures the amount of a substance that is present;

	luminous intensity – measures the brightness of an object.



Originally, each country had its own units of measurement. In the UK, for example, there were such units as furlongs, miles, poles, gallons, quarts, bushels, pecks and so on. This made it difficult for people, particularly scientists, from other countries to work with each other, so several years ago an international system of units was agreed upon by most major countries (however, a notable exception to this agreement is the USA). This new agreed system became known as the Système International d’Unités (or SI units for short). It is a system of units that relates present scientific knowledge to a unified system of units. Tables 1.1, 1.2, 1.3, 1.4, 1.5, 1.6 and 1.7 give the SI units, unit prefixes and some Imperial unit equivalents that will be useful as reference while working through this book.



Table 1.1 The fundamental SI units.





	QUANTITY
	NAME
	SYMBOL





	Length
	metre
	m



	Mass
	kilogram
	kg



	Time
	second
	s



	Current
	ampere
	A



	Temperature
	Kelvin
	K



	Amount of substance
	mole
	mol



	Luminous intensity
	candela
	cd








Table 1.2 Other common SI units.





	PHYSICAL QUANTITY
	NAME
	SYMBOL





	Force
	Newton
	N



	Energy
	Joule
	J



	Pressure
	Pascal
	Pa



	Potential difference
	Volt
	V



	Frequency
	Hertz
	Hz



	Volume
	litre
	L








Table 1.3 Multiples of SI units.





	PREFIX
	SYMBOL
	MEANING
	SCIENTIFIC NOTATION





	tera
	T
	one million million
	1012



	giga
	G
	one thousand million
	109



	mega
	M
	one million
	106



	kilo
	k
	one thousand
	103



	hecto
	h
	one hundred
	102



	deca
	da
	ten
	101



	deci
	d
	one tenth
	10–1



	centi
	c
	one hundredth
	10–2



	milli
	m
	one thousandth
	10–3



	micro
	μ
	one millionth
	10–6



	nano
	n
	one thousandth of a millionth
	10–9



	pico
	p
	one millionth of a millionth
	10–12



	femto
	f
	one thousandth of a pico
	10–15



	atto
	a
	one millionth of a pico
	10–18








Table 1.4 Measures of weight.





	1 kg = 1000 g



	1 g = 1000 mg



	1 mg = 10–3 g



	1 μg = 10–6 g



	1 pound = 0.454 kg/454 g



	1 ounce = 28.35 g



	25 g = 0.9 ounce



	1 ounce = 8 dram








Table 1.5 Measures of volume.





	1 L = 1000 mL



	100 mL = 1 dL



	1 mL = 1000 μL



	1 UK gallon = 4.5 L



	1 pint = 568 mL



	1 fluid ounce = 28.42 mL



	1 teaspoon = 5 mL



	1 tablespoon = 15 mL








Table 1.6 Measures of length.





	1 m = 10–3 km



	1 cm = 10–2 m



	1 mm = 10–3 m



	1 m = 39.37 inches



	1 mile = 1.6 km



	1 yard = 0.9 m



	1 foot = 0.3 m



	1 inch = 25.4 mm








Table 1.7 Measures of energy.





	1 calorie = 4.184 J



	100 calories = 1 dietary Calorie or kilocalorie



	1 dietary Calorie = 4184 J or 4.184 kJ



	1000 Calorie = 4184 kJ



	1 kJ = 0.238 Calories








Conclusion

This concludes this brief introduction to some of the basics of chemistry and biology. As you will appreciate, the study of body function at any level, whether it be at the level of molecules reacting or at the level of the whole person, is extremely complicated, but also fascinating.

Learning something about how bodies function and how they respond to the challenges placed upon them in both health and disease can equip you with power to save lives in your future practice. It is only through gaining an understanding of the wonderful machines we inhabit that we can learn how to best care for them. Enjoy the discoveries that await you.

VIDEO: Why is it important to understand and know medical terminology?



Glossary



	
Acid:

	A chemical substance with a pH below 7.

	
Acid‐base balance:

	The maintenance of pH within controlled limits. This is essential for good health. See pH.

	
Alkali:

	A chemical substance with a pH above 7.

	
Anatomy:

	The study of the structures of the body.

	
Anion:

	An ion with a negative charge.

	
Antibody:

	Proteins that recognise and attach to specific infectious agents in the body.

	
Atomic number:

	The number of protons in the nucleus of an atom.

	
Atoms:

	The smallest unit of matter.

	
Base:

	An alkaline substance.

	
Bonds:

	The joining together of various substances, particularly atoms and molecules. See chemical bond, covalent bonds, ionic bonds, and polar bonds.

	
Cation:

	An ion with a positive charge.

	
Chemical bond:

	The ‘attractive’ force that holds atoms together.

	
Chemical reaction:

	A process in which chemical substances react together to produce a different chemical form. This is usually expressed by a chemical equation.

	
Compound:

	A substance that is made up of two or more elements chemically bonded together.

	
Covalent bonds:

	Bonds between atoms formed by the sharing of electrons between the atoms.

	
Electrolyte:

	Substance that produces a solution that conducts electricity when placed in water. Physiologically important electrolytes include sodium and potassium ions.
 
	
Electrons:

	The parts of an atom that orbit the atomic nucleus and carry a negative electrical charge. See also neutrons and protons.

	
Elements:

	A chemical substance that cannot be broken down into anything simpler by chemical means.

	
Enzymes:

	Proteins produced by cells that increase the rate of biochemical reactions in the body.

	
Homeostasis:

	The maintenance of a stable internal environment by the use of systems of detectors, control centres and effectors.

	
Inorganic substances:

	Substances that do not contain long chains of carbon and hydrogen molecules (although they may contain carbon and hydrogen).

	
Ionic bonds:

	Bonds that form between ions with opposite charges.

	
Ions:

	The entities formed when atoms lose or gain electrons, thereby becoming positively or negatively charged.

	
Mole:

	The unit of measurement of the amount of a substance.

	
Molecules:

	Electrically neutral group of two or more atoms bonded together.

	
Neutral substance:

	A chemical substance that is neither acidic nor alkaline.

	
Neutron:

	The parts of an atom that carry a neutral electrical charge (i.e. they have no electrical charge). See also electrons and protons.

	
Organelles:

	Structural and functional parts of a cell.

	
Organic substances:

	Substances that contain carbon molecules (e.g. carbohydrates, lipids, proteins).

	
pH:

	A measure of the acidity or alkalinity of a solution. See acid–base balance.

	
Physiology:

	The study of the way in which the body structures function.

	
Polar bonds:

	Bonds that form between polar molecules, in which the increased negativity of one pole of a polar molecule is attracted to the increased positivity of the opposite pole of another molecule. Hydrogen bonds are polar bonds.

	
Product (chemical reactions):

	The new substance/s formed following a chemical reaction.

	
Protons:

	Subatomic particles found in the atomic nucleus which carry a positive electrical charge. See also electrons and neutrons.

	
Reactant (chemical reactions):

	The individual substances involved in a chemical reaction.

	
Shell (of an atom):

	The name given to the orbits of electrons moving around the nucleus of an atom.

	
Valency:

	The number of hydrogen atoms an element is able to combine with. This is the bond‐forming power of an element, and depends on the number of electrons in its outermost shell.






References


	Tortora, G.J. and Derrickson, B.H. (2014) Principles of Anatomy and Physiology, 14th edn. Hoboken, NJ: John Wiley & Sons.





Activities


Multiple Choice Questions


	The characteristics of life include:

	digestion, excretion, irritation

	absorption, bleeding, circulation

	excretion, perspiration, reproduction

	respiration, growth, responsiveness




	The four essential requirements for all organisms are:

	respiration, digestion, excretion and circulation

	oxygen, water, sunlight, food

	food, low temperatures, carbon dioxide, oxygen.

	pressure, sight, water, food




	Protons possess:

	a stable electrical charge

	no electrical charge

	a negative electrical charge

	a positive electrical charge 




	An atom contains five electrons in its outermost shell. Which of the following is it most likely to do when it reacts?

	donate 5 electrons to another atom, becoming a more stable, neutral atom

	donate three electrons to another atom, becoming a negatively charged ion

	accept three electrons from another atom, becoming a negatively charged ion

	accept one electron from another atom, becoming a neutral, more stable atom




	Which of the following is not a type of chemical bond?

	polar

	equatorial

	ionic

	covalent




	There are three classes of elements, namely:

	metals, non‐metals, metalloids

	metals, oxidants, electrons

	carbons, non‐metals, metalloids

	metalloids, non‐metals, atomic




	Which of the following is both an anion and a compound?

	NaCl

	Cl–

	Na+

	HCO3 −




	Which of the following are organic substances?

	carbohydrates, proteins, lipids

	carbohydrates, water, oxygen

	water, proteins, lipids

	lipids, oxygen, proteins




	Which of these pH values is the least acidic?

	1.0

	0.8

	11

	6.5




	Homeostasis is:

	the effective use of receptors

	a measurement of acidity in the body

	maintenance of a stable internal environment

	a combination of physical properties




	A molecule of water is a combination of these atoms:

	1 × hydrogen, 1 × oxygen, 1 × carbon

	2 × oxygen, 1 × carbon

	2 × oxygen, 1 × hydrogen

	1 × oxygen, 2 × hydrogen




	In biochemistry, a ‘mole’ is a unit of:

	intensity of radiation

	luminosity of light

	pH of a solution

	amount of a substance




	The pH of a solution depends on:

	the number of ions in the solution

	the number of electrolytes in the solution

	the number of hydrogen ions in the solution

	the number of organic ions in the solution




	Which of the following is a complex carbohydrate?

	a polysaccharide

	a protein

	a monosaccharide

	a triglyceride 




	An atom has an atomic number of 20. That means it has:

	10 electrons

	10 protons and 10 neutrons

	20 protons

	10 protons and 10 electrons








True or False


	An ion is an atom that is in an electrically neutral state.

	Molecules are combinations of atoms.

	Many electrolytes are essential minerals.

	Organic substances contain carbon and hydrogen.

	Lipids are examples of inorganic substances.

	Proteins are built up from amino acids and provide the structural material for the body.





Test Your Learning


	What is the importance of respiration for the body?

	Why is water essential for all organisms, including humans?

	How is the atomic number of an atom calculated?

	What is an ion, and what is its importance for us?

	Make a list of some of the common elements found in the body.

	Explain what is happening in the chemical reaction as depicted by this chemical equation:
C6H12O6 + 6O2 + 6H2O + ATP (cellular energy)



	Discuss the importance of the pH of blood.

	Discuss the importance of carbohydrates to the body.





Find Out More


	Look at a copy of the periodic table of elements and mark off the ones you have come across in this chapter and that are important for humans.

	Many electrolytes are essential minerals for the body. Find out which these are.

	Find out about, and make notes on, the process of osmosis and its importance for human functioning and health.

	Discuss the acid‐base balance and its importance for maintaining good health – and, indeed, for life itself.

	Discuss what is happening in these two equations – you will need to have access to chemical abbreviations to help you understand the symbols:
[image: equation]  


	Find out the normal range of human pH and then discuss why it is important for the nurse to alert medical staff if a patient’s pH is found to be outside the normal range.

	Find out more about the importance of homeostasis to health.

	Lipids/fats can be either saturated on unsaturated – find out from the foodstuffs that you normally eat which of them contain either or both of these types of lipids and their role(s) in healthy nutrition.

	Take one day, and on that day look at your breakfast, lunch and tea/dinner (as well as snacks, etc.) and try to find out the contents of them all in terms of carbohydrates, lipids and proteins.

	How can a nurse help to provide a healthy diet for their patients while they are in hospital and/or the community?
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(function(e,t){var n,r,i=typeof t,o=e.location,a=e.document,s=a.documentElement,l=e.jQuery,u=e.$,c={},p=[],f="1.10.2",d=p.concat,h=p.push,g=p.slice,m=p.indexOf,y=c.toString,v=c.hasOwnProperty,b=f.trim,x=function(e,t){return new x.fn.init(e,t,r)},w=/[+-]?(?:\d*\.|)\d+(?:[eE][+-]?\d+|)/.source,T=/\S+/g,C=/^[\s\uFEFF\xA0]+|[\s\uFEFF\xA0]+$/g,N=/^(?:\s*(<[\w\W]+>)[^>]*|#([\w-]*))$/,k=/^<(\w+)\s*\/?>(?:<\/\1>|)$/,E=/^[\],:{}\s]*$/,S=/(?:^|:|,)(?:\s*\[)+/g,A=/\\(?:["\\\/bfnrt]|u[\da-fA-F]{4})/g,j=/"[^"\\\r\n]*"|true|false|null|-?(?:\d+\.|)\d+(?:[eE][+-]?\d+|)/g,D=/^-ms-/,L=/-([\da-z])/gi,H=function(e,t){return t.toUpperCase()},q=function(e){(a.addEventListener||"load"===e.type||"complete"===a.readyState)&&(_(),x.ready())},_=function(){a.addEventListener?(a.removeEventListener("DOMContentLoaded",q,!1),e.removeEventListener("load",q,!1)):(a.detachEvent("onreadystatechange",q),e.detachEvent("onload",q))};x.fn=x.prototype={jquery:f,constructor:x,init:function(e,n,r){var i,o;if(!e)return this;if("string"==typeof e){if(i="<"===e.charAt(0)&&">"===e.charAt(e.length-1)&&e.length>=3?[null,e,null]:N.exec(e),!i||!i[1]&&n)return!n||n.jquery?(n||r).find(e):this.constructor(n).find(e);if(i[1]){if(n=n instanceof x?n[0]:n,x.merge(this,x.parseHTML(i[1],n&&n.nodeType?n.ownerDocument||n:a,!0)),k.test(i[1])&&x.isPlainObject(n))for(i in n)x.isFunction(this[i])?this[i](n[i]):this.attr(i,n[i]);return this}if(o=a.getElementById(i[2]),o&&o.parentNode){if(o.id!==i[2])return r.find(e);this.length=1,this[0]=o}return this.context=a,this.selector=e,this}return e.nodeType?(this.context=this[0]=e,this.length=1,this):x.isFunction(e)?r.ready(e):(e.selector!==t&&(this.selector=e.selector,this.context=e.context),x.makeArray(e,this))},selector:"",length:0,toArray:function(){return g.call(this)},get:function(e){return null==e?this.toArray():0>e?this[this.length+e]:this[e]},pushStack:function(e){var t=x.merge(this.constructor(),e);return t.prevObject=this,t.context=this.context,t},each:function(e,t){return x.each(this,e,t)},ready:function(e){return x.ready.promise().done(e),this},slice:function(){return this.pushStack(g.apply(this,arguments))},first:function(){return this.eq(0)},last:function(){return this.eq(-1)},eq:function(e){var t=this.length,n=+e+(0>e?t:0);return this.pushStack(n>=0&&t>n?[this[n]]:[])},map:function(e){return this.pushStack(x.map(this,function(t,n){return e.call(t,n,t)}))},end:function(){return this.prevObject||this.constructor(null)},push:h,sort:[].sort,splice:[].splice},x.fn.init.prototype=x.fn,x.extend=x.fn.extend=function(){var e,n,r,i,o,a,s=arguments[0]||{},l=1,u=arguments.length,c=!1;for("boolean"==typeof s&&(c=s,s=arguments[1]||{},l=2),"object"==typeof s||x.isFunction(s)||(s={}),u===l&&(s=this,--l);u>l;l++)if(null!=(o=arguments[l]))for(i in o)e=s[i],r=o[i],s!==r&&(c&&r&&(x.isPlainObject(r)||(n=x.isArray(r)))?(n?(n=!1,a=e&&x.isArray(e)?e:[]):a=e&&x.isPlainObject(e)?e:{},s[i]=x.extend(c,a,r)):r!==t&&(s[i]=r));return s},x.extend({expando:"jQuery"+(f+Math.random()).replace(/\D/g,""),noConflict:function(t){return e.$===x&&(e.$=u),t&&e.jQuery===x&&(e.jQuery=l),x},isReady:!1,readyWait:1,holdReady:function(e){e?x.readyWait++:x.ready(!0)},ready:function(e){if(e===!0?!--x.readyWait:!x.isReady){if(!a.body)return setTimeout(x.ready);x.isReady=!0,e!==!0&&--x.readyWait>0||(n.resolveWith(a,[x]),x.fn.trigger&&x(a).trigger("ready").off("ready"))}},isFunction:function(e){return"function"===x.type(e)},isArray:Array.isArray||function(e){return"array"===x.type(e)},isWindow:function(e){return null!=e&&e==e.window},isNumeric:function(e){return!isNaN(parseFloat(e))&&isFinite(e)},type:function(e){return null==e?e+"":"object"==typeof e||"function"==typeof e?c[y.call(e)]||"object":typeof e},isPlainObject:function(e){var n;if(!e||"object"!==x.type(e)||e.nodeType||x.isWindow(e))return!1;try{if(e.constructor&&!v.call(e,"constructor")&&!v.call(e.constructor.prototype,"isPrototypeOf"))return!1}catch(r){return!1}if(x.support.ownLast)for(n in e)return v.call(e,n);for(n in e);return n===t||v.call(e,n)},isEmptyObject:function(e){var t;for(t in e)return!1;return!0},error:function(e){throw Error(e)},parseHTML:function(e,t,n){if(!e||"string"!=typeof e)return null;"boolean"==typeof t&&(n=t,t=!1),t=t||a;var r=k.exec(e),i=!n&&[];return r?[t.createElement(r[1])]:(r=x.buildFragment([e],t,i),i&&x(i).remove(),x.merge([],r.childNodes))},parseJSON:function(n){return e.JSON&&e.JSON.parse?e.JSON.parse(n):null===n?n:"string"==typeof n&&(n=x.trim(n),n&&E.test(n.replace(A,"@").replace(j,"]").replace(S,"")))?Function("return "+n)():(x.error("Invalid JSON: "+n),t)},parseXML:function(n){var r,i;if(!n||"string"!=typeof n)return null;try{e.DOMParser?(i=new DOMParser,r=i.parseFromString(n,"text/xml")):(r=new ActiveXObject("Microsoft.XMLDOM"),r.async="false",r.loadXML(n))}catch(o){r=t}return r&&r.documentElement&&!r.getElementsByTagName("parsererror").length||x.error("Invalid XML: "+n),r},noop:function(){},globalEval:function(t){t&&x.trim(t)&&(e.execScript||function(t){e.eval.call(e,t)})(t)},camelCase:function(e){return e.replace(D,"ms-").replace(L,H)},nodeName:function(e,t){return e.nodeName&&e.nodeName.toLowerCase()===t.toLowerCase()},each:function(e,t,n){var r,i=0,o=e.length,a=M(e);if(n){if(a){for(;o>i;i++)if(r=t.apply(e[i],n),r===!1)break}else for(i in e)if(r=t.apply(e[i],n),r===!1)break}else if(a){for(;o>i;i++)if(r=t.call(e[i],i,e[i]),r===!1)break}else for(i in e)if(r=t.call(e[i],i,e[i]),r===!1)break;return e},trim:b&&!b.call("\ufeff\u00a0")?function(e){return null==e?"":b.call(e)}:function(e){return null==e?"":(e+"").replace(C,"")},makeArray:function(e,t){var n=t||[];return null!=e&&(M(Object(e))?x.merge(n,"string"==typeof e?[e]:e):h.call(n,e)),n},inArray:function(e,t,n){var r;if(t){if(m)return m.call(t,e,n);for(r=t.length,n=n?0>n?Math.max(0,r+n):n:0;r>n;n++)if(n in t&&t[n]===e)return n}return-1},merge:function(e,n){var r=n.length,i=e.length,o=0;if("number"==typeof r)for(;r>o;o++)e[i++]=n[o];else while(n[o]!==t)e[i++]=n[o++];return e.length=i,e},grep:function(e,t,n){var r,i=[],o=0,a=e.length;for(n=!!n;a>o;o++)r=!!t(e[o],o),n!==r&&i.push(e[o]);return i},map:function(e,t,n){var r,i=0,o=e.length,a=M(e),s=[];if(a)for(;o>i;i++)r=t(e[i],i,n),null!=r&&(s[s.length]=r);else for(i in e)r=t(e[i],i,n),null!=r&&(s[s.length]=r);return d.apply([],s)},guid:1,proxy:function(e,n){var r,i,o;return"string"==typeof n&&(o=e[n],n=e,e=o),x.isFunction(e)?(r=g.call(arguments,2),i=function(){return e.apply(n||this,r.concat(g.call(arguments)))},i.guid=e.guid=e.guid||x.guid++,i):t},access:function(e,n,r,i,o,a,s){var l=0,u=e.length,c=null==r;if("object"===x.type(r)){o=!0;for(l in r)x.access(e,n,l,r[l],!0,a,s)}else if(i!==t&&(o=!0,x.isFunction(i)||(s=!0),c&&(s?(n.call(e,i),n=null):(c=n,n=function(e,t,n){return c.call(x(e),n)})),n))for(;u>l;l++)n(e[l],r,s?i:i.call(e[l],l,n(e[l],r)));return o?e:c?n.call(e):u?n(e[0],r):a},now:function(){return(new Date).getTime()},swap:function(e,t,n,r){var i,o,a={};for(o in t)a[o]=e.style[o],e.style[o]=t[o];i=n.apply(e,r||[]);for(o in t)e.style[o]=a[o];return i}}),x.ready.promise=function(t){if(!n)if(n=x.Deferred(),"complete"===a.readyState)setTimeout(x.ready);else if(a.addEventListener)a.addEventListener("DOMContentLoaded",q,!1),e.addEventListener("load",q,!1);else{a.attachEvent("onreadystatechange",q),e.attachEvent("onload",q);var r=!1;try{r=null==e.frameElement&&a.documentElement}catch(i){}r&&r.doScroll&&function o(){if(!x.isReady){try{r.doScroll("left")}catch(e){return setTimeout(o,50)}_(),x.ready()}}()}return n.promise(t)},x.each("Boolean Number String Function Array Date RegExp Object Error".split(" "),function(e,t){c["[object "+t+"]"]=t.toLowerCase()});function M(e){var t=e.length,n=x.type(e);return x.isWindow(e)?!1:1===e.nodeType&&t?!0:"array"===n||"function"!==n&&(0===t||"number"==typeof t&&t>0&&t-1 in e)}r=x(a),function(e,t){var n,r,i,o,a,s,l,u,c,p,f,d,h,g,m,y,v,b="sizzle"+-new Date,w=e.document,T=0,C=0,N=st(),k=st(),E=st(),S=!1,A=function(e,t){return e===t?(S=!0,0):0},j=typeof t,D=1<<31,L={}.hasOwnProperty,H=[],q=H.pop,_=H.push,M=H.push,O=H.slice,F=H.indexOf||function(e){var t=0,n=this.length;for(;n>t;t++)if(this[t]===e)return t;return-1},B="checked|selected|async|autofocus|autoplay|controls|defer|disabled|hidden|ismap|loop|multiple|open|readonly|required|scoped",P="[\\x20\\t\\r\\n\\f]",R="(?:\\\\.|[\\w-]|[^\\x00-\\xa0])+",W=R.replace("w","w#"),$="\\["+P+"*("+R+")"+P+"*(?:([*^$|!~]?=)"+P+"*(?:(['\"])((?:\\\\.|[^\\\\])*?)\\3|("+W+")|)|)"+P+"*\\]",I=":("+R+")(?:\\(((['\"])((?:\\\\.|[^\\\\])*?)\\3|((?:\\\\.|[^\\\\()[\\]]|"+$.replace(3,8)+")*)|.*)\\)|)",z=RegExp("^"+P+"+|((?:^|[^\\\\])(?:\\\\.)*)"+P+"+$","g"),X=RegExp("^"+P+"*,"+P+"*"),U=RegExp("^"+P+"*([>+~]|"+P+")"+P+"*"),V=RegExp(P+"*[+~]"),Y=RegExp("="+P+"*([^\\]'\"]*)"+P+"*\\]","g"),J=RegExp(I),G=RegExp("^"+W+"$"),Q={ID:RegExp("^#("+R+")"),CLASS:RegExp("^\\.("+R+")"),TAG:RegExp("^("+R.replace("w","w*")+")"),ATTR:RegExp("^"+$),PSEUDO:RegExp("^"+I),CHILD:RegExp("^:(only|first|last|nth|nth-last)-(child|of-type)(?:\\("+P+"*(even|odd|(([+-]|)(\\d*)n|)"+P+"*(?:([+-]|)"+P+"*(\\d+)|))"+P+"*\\)|)","i"),bool:RegExp("^(?:"+B+")$","i"),needsContext:RegExp("^"+P+"*[>+~]|:(even|odd|eq|gt|lt|nth|first|last)(?:\\("+P+"*((?:-\\d)?\\d*)"+P+"*\\)|)(?=[^-]|$)","i")},K=/^[^{]+\{\s*\[native \w/,Z=/^(?:#([\w-]+)|(\w+)|\.([\w-]+))$/,et=/^(?:input|select|textarea|button)$/i,tt=/^h\d$/i,nt=/'|\\/g,rt=RegExp("\\\\([\\da-f]{1,6}"+P+"?|("+P+")|.)","ig"),it=function(e,t,n){var r="0x"+t-65536;return r!==r||n?t:0>r?String.fromCharCode(r+65536):String.fromCharCode(55296|r>>10,56320|1023&r)};try{M.apply(H=O.call(w.childNodes),w.childNodes),H[w.childNodes.length].nodeType}catch(ot){M={apply:H.length?function(e,t){_.apply(e,O.call(t))}:function(e,t){var n=e.length,r=0;while(e[n++]=t[r++]);e.length=n-1}}}function at(e,t,n,i){var o,a,s,l,u,c,d,m,y,x;if((t?t.ownerDocument||t:w)!==f&&p(t),t=t||f,n=n||[],!e||"string"!=typeof e)return n;if(1!==(l=t.nodeType)&&9!==l)return[];if(h&&!i){if(o=Z.exec(e))if(s=o[1]){if(9===l){if(a=t.getElementById(s),!a||!a.parentNode)return n;if(a.id===s)return n.push(a),n}else if(t.ownerDocument&&(a=t.ownerDocument.getElementById(s))&&v(t,a)&&a.id===s)return n.push(a),n}else{if(o[2])return M.apply(n,t.getElementsByTagName(e)),n;if((s=o[3])&&r.getElementsByClassName&&t.getElementsByClassName)return M.apply(n,t.getElementsByClassName(s)),n}if(r.qsa&&(!g||!g.test(e))){if(m=d=b,y=t,x=9===l&&e,1===l&&"object"!==t.nodeName.toLowerCase()){c=mt(e),(d=t.getAttribute("id"))?m=d.replace(nt,"\\$&"):t.setAttribute("id",m),m="[id='"+m+"'] ",u=c.length;while(u--)c[u]=m+yt(c[u]);y=V.test(e)&&t.parentNode||t,x=c.join(",")}if(x)try{return M.apply(n,y.querySelectorAll(x)),n}catch(T){}finally{d||t.removeAttribute("id")}}}return kt(e.replace(z,"$1"),t,n,i)}function st(){var e=[];function t(n,r){return e.push(n+=" ")>o.cacheLength&&delete t[e.shift()],t[n]=r}return t}function lt(e){return e[b]=!0,e}function ut(e){var t=f.createElement("div");try{return!!e(t)}catch(n){return!1}finally{t.parentNode&&t.parentNode.removeChild(t),t=null}}function ct(e,t){var n=e.split("|"),r=e.length;while(r--)o.attrHandle[n[r]]=t}function pt(e,t){var n=t&&e,r=n&&1===e.nodeType&&1===t.nodeType&&(~t.sourceIndex||D)-(~e.sourceIndex||D);if(r)return r;if(n)while(n=n.nextSibling)if(n===t)return-1;return e?1:-1}function ft(e){return function(t){var n=t.nodeName.toLowerCase();return"input"===n&&t.type===e}}function dt(e){return function(t){var n=t.nodeName.toLowerCase();return("input"===n||"button"===n)&&t.type===e}}function ht(e){return lt(function(t){return t=+t,lt(function(n,r){var i,o=e([],n.length,t),a=o.length;while(a--)n[i=o[a]]&&(n[i]=!(r[i]=n[i]))})})}s=at.isXML=function(e){var t=e&&(e.ownerDocument||e).documentElement;return t?"HTML"!==t.nodeName:!1},r=at.support={},p=at.setDocument=function(e){var n=e?e.ownerDocument||e:w,i=n.defaultView;return n!==f&&9===n.nodeType&&n.documentElement?(f=n,d=n.documentElement,h=!s(n),i&&i.attachEvent&&i!==i.top&&i.attachEvent("onbeforeunload",function(){p()}),r.attributes=ut(function(e){return e.className="i",!e.getAttribute("className")}),r.getElementsByTagName=ut(function(e){return e.appendChild(n.createComment("")),!e.getElementsByTagName("*").length}),r.getElementsByClassName=ut(function(e){return e.innerHTML="<div class='a'></div><div class='a i'></div>",e.firstChild.className="i",2===e.getElementsByClassName("i").length}),r.getById=ut(function(e){return d.appendChild(e).id=b,!n.getElementsByName||!n.getElementsByName(b).length}),r.getById?(o.find.ID=function(e,t){if(typeof t.getElementById!==j&&h){var n=t.getElementById(e);return n&&n.parentNode?[n]:[]}},o.filter.ID=function(e){var t=e.replace(rt,it);return function(e){return e.getAttribute("id")===t}}):(delete o.find.ID,o.filter.ID=function(e){var t=e.replace(rt,it);return function(e){var n=typeof e.getAttributeNode!==j&&e.getAttributeNode("id");return n&&n.value===t}}),o.find.TAG=r.getElementsByTagName?function(e,n){return typeof n.getElementsByTagName!==j?n.getElementsByTagName(e):t}:function(e,t){var n,r=[],i=0,o=t.getElementsByTagName(e);if("*"===e){while(n=o[i++])1===n.nodeType&&r.push(n);return r}return o},o.find.CLASS=r.getElementsByClassName&&function(e,n){return typeof n.getElementsByClassName!==j&&h?n.getElementsByClassName(e):t},m=[],g=[],(r.qsa=K.test(n.querySelectorAll))&&(ut(function(e){e.innerHTML="<select><option selected=''></option></select>",e.querySelectorAll("[selected]").length||g.push("\\["+P+"*(?:value|"+B+")"),e.querySelectorAll(":checked").length||g.push(":checked")}),ut(function(e){var t=n.createElement("input");t.setAttribute("type","hidden"),e.appendChild(t).setAttribute("t",""),e.querySelectorAll("[t^='']").length&&g.push("[*^$]="+P+"*(?:''|\"\")"),e.querySelectorAll(":enabled").length||g.push(":enabled",":disabled"),e.querySelectorAll("*,:x"),g.push(",.*:")})),(r.matchesSelector=K.test(y=d.webkitMatchesSelector||d.mozMatchesSelector||d.oMatchesSelector||d.msMatchesSelector))&&ut(function(e){r.disconnectedMatch=y.call(e,"div"),y.call(e,"[s!='']:x"),m.push("!=",I)}),g=g.length&&RegExp(g.join("|")),m=m.length&&RegExp(m.join("|")),v=K.test(d.contains)||d.compareDocumentPosition?function(e,t){var n=9===e.nodeType?e.documentElement:e,r=t&&t.parentNode;return e===r||!(!r||1!==r.nodeType||!(n.contains?n.contains(r):e.compareDocumentPosition&&16&e.compareDocumentPosition(r)))}:function(e,t){if(t)while(t=t.parentNode)if(t===e)return!0;return!1},A=d.compareDocumentPosition?function(e,t){if(e===t)return S=!0,0;var i=t.compareDocumentPosition&&e.compareDocumentPosition&&e.compareDocumentPosition(t);return i?1&i||!r.sortDetached&&t.compareDocumentPosition(e)===i?e===n||v(w,e)?-1:t===n||v(w,t)?1:c?F.call(c,e)-F.call(c,t):0:4&i?-1:1:e.compareDocumentPosition?-1:1}:function(e,t){var r,i=0,o=e.parentNode,a=t.parentNode,s=[e],l=[t];if(e===t)return S=!0,0;if(!o||!a)return e===n?-1:t===n?1:o?-1:a?1:c?F.call(c,e)-F.call(c,t):0;if(o===a)return pt(e,t);r=e;while(r=r.parentNode)s.unshift(r);r=t;while(r=r.parentNode)l.unshift(r);while(s[i]===l[i])i++;return i?pt(s[i],l[i]):s[i]===w?-1:l[i]===w?1:0},n):f},at.matches=function(e,t){return at(e,null,null,t)},at.matchesSelector=function(e,t){if((e.ownerDocument||e)!==f&&p(e),t=t.replace(Y,"='$1']"),!(!r.matchesSelector||!h||m&&m.test(t)||g&&g.test(t)))try{var n=y.call(e,t);if(n||r.disconnectedMatch||e.document&&11!==e.document.nodeType)return n}catch(i){}return at(t,f,null,[e]).length>0},at.contains=function(e,t){return(e.ownerDocument||e)!==f&&p(e),v(e,t)},at.attr=function(e,n){(e.ownerDocument||e)!==f&&p(e);var i=o.attrHandle[n.toLowerCase()],a=i&&L.call(o.attrHandle,n.toLowerCase())?i(e,n,!h):t;return a===t?r.attributes||!h?e.getAttribute(n):(a=e.getAttributeNode(n))&&a.specified?a.value:null:a},at.error=function(e){throw Error("Syntax error, unrecognized expression: "+e)},at.uniqueSort=function(e){var t,n=[],i=0,o=0;if(S=!r.detectDuplicates,c=!r.sortStable&&e.slice(0),e.sort(A),S){while(t=e[o++])t===e[o]&&(i=n.push(o));while(i--)e.splice(n[i],1)}return e},a=at.getText=function(e){var t,n="",r=0,i=e.nodeType;if(i){if(1===i||9===i||11===i){if("string"==typeof e.textContent)return e.textContent;for(e=e.firstChild;e;e=e.nextSibling)n+=a(e)}else if(3===i||4===i)return e.nodeValue}else for(;t=e[r];r++)n+=a(t);return n},o=at.selectors={cacheLength:50,createPseudo:lt,match:Q,attrHandle:{},find:{},relative:{">":{dir:"parentNode",first:!0}," ":{dir:"parentNode"},"+":{dir:"previousSibling",first:!0},"~":{dir:"previousSibling"}},preFilter:{ATTR:function(e){return e[1]=e[1].replace(rt,it),e[3]=(e[4]||e[5]||"").replace(rt,it),"~="===e[2]&&(e[3]=" "+e[3]+" "),e.slice(0,4)},CHILD:function(e){return e[1]=e[1].toLowerCase(),"nth"===e[1].slice(0,3)?(e[3]||at.error(e[0]),e[4]=+(e[4]?e[5]+(e[6]||1):2*("even"===e[3]||"odd"===e[3])),e[5]=+(e[7]+e[8]||"odd"===e[3])):e[3]&&at.error(e[0]),e},PSEUDO:function(e){var n,r=!e[5]&&e[2];return Q.CHILD.test(e[0])?null:(e[3]&&e[4]!==t?e[2]=e[4]:r&&J.test(r)&&(n=mt(r,!0))&&(n=r.indexOf(")",r.length-n)-r.length)&&(e[0]=e[0].slice(0,n),e[2]=r.slice(0,n)),e.slice(0,3))}},filter:{TAG:function(e){var t=e.replace(rt,it).toLowerCase();return"*"===e?function(){return!0}:function(e){return e.nodeName&&e.nodeName.toLowerCase()===t}},CLASS:function(e){var t=N[e+" "];return t||(t=RegExp("(^|"+P+")"+e+"("+P+"|$)"))&&N(e,function(e){return t.test("string"==typeof e.className&&e.className||typeof e.getAttribute!==j&&e.getAttribute("class")||"")})},ATTR:function(e,t,n){return function(r){var i=at.attr(r,e);return null==i?"!="===t:t?(i+="","="===t?i===n:"!="===t?i!==n:"^="===t?n&&0===i.indexOf(n):"*="===t?n&&i.indexOf(n)>-1:"$="===t?n&&i.slice(-n.length)===n:"~="===t?(" "+i+" ").indexOf(n)>-1:"|="===t?i===n||i.slice(0,n.length+1)===n+"-":!1):!0}},CHILD:function(e,t,n,r,i){var o="nth"!==e.slice(0,3),a="last"!==e.slice(-4),s="of-type"===t;return 1===r&&0===i?function(e){return!!e.parentNode}:function(t,n,l){var u,c,p,f,d,h,g=o!==a?"nextSibling":"previousSibling",m=t.parentNode,y=s&&t.nodeName.toLowerCase(),v=!l&&!s;if(m){if(o){while(g){p=t;while(p=p[g])if(s?p.nodeName.toLowerCase()===y:1===p.nodeType)return!1;h=g="only"===e&&!h&&"nextSibling"}return!0}if(h=[a?m.firstChild:m.lastChild],a&&v){c=m[b]||(m[b]={}),u=c[e]||[],d=u[0]===T&&u[1],f=u[0]===T&&u[2],p=d&&m.childNodes[d];while(p=++d&&p&&p[g]||(f=d=0)||h.pop())if(1===p.nodeType&&++f&&p===t){c[e]=[T,d,f];break}}else if(v&&(u=(t[b]||(t[b]={}))[e])&&u[0]===T)f=u[1];else while(p=++d&&p&&p[g]||(f=d=0)||h.pop())if((s?p.nodeName.toLowerCase()===y:1===p.nodeType)&&++f&&(v&&((p[b]||(p[b]={}))[e]=[T,f]),p===t))break;return f-=i,f===r||0===f%r&&f/r>=0}}},PSEUDO:function(e,t){var n,r=o.pseudos[e]||o.setFilters[e.toLowerCase()]||at.error("unsupported pseudo: "+e);return r[b]?r(t):r.length>1?(n=[e,e,"",t],o.setFilters.hasOwnProperty(e.toLowerCase())?lt(function(e,n){var i,o=r(e,t),a=o.length;while(a--)i=F.call(e,o[a]),e[i]=!(n[i]=o[a])}):function(e){return r(e,0,n)}):r}},pseudos:{not:lt(function(e){var t=[],n=[],r=l(e.replace(z,"$1"));return r[b]?lt(function(e,t,n,i){var o,a=r(e,null,i,[]),s=e.length;while(s--)(o=a[s])&&(e[s]=!(t[s]=o))}):function(e,i,o){return t[0]=e,r(t,null,o,n),!n.pop()}}),has:lt(function(e){return function(t){return at(e,t).length>0}}),contains:lt(function(e){return function(t){return(t.textContent||t.innerText||a(t)).indexOf(e)>-1}}),lang:lt(function(e){return G.test(e||"")||at.error("unsupported lang: "+e),e=e.replace(rt,it).toLowerCase(),function(t){var n;do if(n=h?t.lang:t.getAttribute("xml:lang")||t.getAttribute("lang"))return n=n.toLowerCase(),n===e||0===n.indexOf(e+"-");while((t=t.parentNode)&&1===t.nodeType);return!1}}),target:function(t){var n=e.location&&e.location.hash;return n&&n.slice(1)===t.id},root:function(e){return e===d},focus:function(e){return e===f.activeElement&&(!f.hasFocus||f.hasFocus())&&!!(e.type||e.href||~e.tabIndex)},enabled:function(e){return e.disabled===!1},disabled:function(e){return e.disabled===!0},checked:function(e){var t=e.nodeName.toLowerCase();return"input"===t&&!!e.checked||"option"===t&&!!e.selected},selected:function(e){return e.parentNode&&e.parentNode.selectedIndex,e.selected===!0},empty:function(e){for(e=e.firstChild;e;e=e.nextSibling)if(e.nodeName>"@"||3===e.nodeType||4===e.nodeType)return!1;return!0},parent:function(e){return!o.pseudos.empty(e)},header:function(e){return tt.test(e.nodeName)},input:function(e){return et.test(e.nodeName)},button:function(e){var t=e.nodeName.toLowerCase();return"input"===t&&"button"===e.type||"button"===t},text:function(e){var t;return"input"===e.nodeName.toLowerCase()&&"text"===e.type&&(null==(t=e.getAttribute("type"))||t.toLowerCase()===e.type)},first:ht(function(){return[0]}),last:ht(function(e,t){return[t-1]}),eq:ht(function(e,t,n){return[0>n?n+t:n]}),even:ht(function(e,t){var n=0;for(;t>n;n+=2)e.push(n);return e}),odd:ht(function(e,t){var n=1;for(;t>n;n+=2)e.push(n);return e}),lt:ht(function(e,t,n){var r=0>n?n+t:n;for(;--r>=0;)e.push(r);return e}),gt:ht(function(e,t,n){var r=0>n?n+t:n;for(;t>++r;)e.push(r);return e})}},o.pseudos.nth=o.pseudos.eq;for(n in{radio:!0,checkbox:!0,file:!0,password:!0,image:!0})o.pseudos[n]=ft(n);for(n in{submit:!0,reset:!0})o.pseudos[n]=dt(n);function gt(){}gt.prototype=o.filters=o.pseudos,o.setFilters=new gt;function mt(e,t){var n,r,i,a,s,l,u,c=k[e+" "];if(c)return t?0:c.slice(0);s=e,l=[],u=o.preFilter;while(s){(!n||(r=X.exec(s)))&&(r&&(s=s.slice(r[0].length)||s),l.push(i=[])),n=!1,(r=U.exec(s))&&(n=r.shift(),i.push({value:n,type:r[0].replace(z," ")}),s=s.slice(n.length));for(a in o.filter)!(r=Q[a].exec(s))||u[a]&&!(r=u[a](r))||(n=r.shift(),i.push({value:n,type:a,matches:r}),s=s.slice(n.length));if(!n)break}return t?s.length:s?at.error(e):k(e,l).slice(0)}function yt(e){var t=0,n=e.length,r="";for(;n>t;t++)r+=e[t].value;return r}function vt(e,t,n){var r=t.dir,o=n&&"parentNode"===r,a=C++;return t.first?function(t,n,i){while(t=t[r])if(1===t.nodeType||o)return e(t,n,i)}:function(t,n,s){var l,u,c,p=T+" "+a;if(s){while(t=t[r])if((1===t.nodeType||o)&&e(t,n,s))return!0}else while(t=t[r])if(1===t.nodeType||o)if(c=t[b]||(t[b]={}),(u=c[r])&&u[0]===p){if((l=u[1])===!0||l===i)return l===!0}else if(u=c[r]=[p],u[1]=e(t,n,s)||i,u[1]===!0)return!0}}function bt(e){return e.length>1?function(t,n,r){var i=e.length;while(i--)if(!e[i](t,n,r))return!1;return!0}:e[0]}function xt(e,t,n,r,i){var o,a=[],s=0,l=e.length,u=null!=t;for(;l>s;s++)(o=e[s])&&(!n||n(o,r,i))&&(a.push(o),u&&t.push(s));return a}function wt(e,t,n,r,i,o){return r&&!r[b]&&(r=wt(r)),i&&!i[b]&&(i=wt(i,o)),lt(function(o,a,s,l){var u,c,p,f=[],d=[],h=a.length,g=o||Nt(t||"*",s.nodeType?[s]:s,[]),m=!e||!o&&t?g:xt(g,f,e,s,l),y=n?i||(o?e:h||r)?[]:a:m;if(n&&n(m,y,s,l),r){u=xt(y,d),r(u,[],s,l),c=u.length;while(c--)(p=u[c])&&(y[d[c]]=!(m[d[c]]=p))}if(o){if(i||e){if(i){u=[],c=y.length;while(c--)(p=y[c])&&u.push(m[c]=p);i(null,y=[],u,l)}c=y.length;while(c--)(p=y[c])&&(u=i?F.call(o,p):f[c])>-1&&(o[u]=!(a[u]=p))}}else y=xt(y===a?y.splice(h,y.length):y),i?i(null,a,y,l):M.apply(a,y)})}function Tt(e){var t,n,r,i=e.length,a=o.relative[e[0].type],s=a||o.relative[" "],l=a?1:0,c=vt(function(e){return e===t},s,!0),p=vt(function(e){return F.call(t,e)>-1},s,!0),f=[function(e,n,r){return!a&&(r||n!==u)||((t=n).nodeType?c(e,n,r):p(e,n,r))}];for(;i>l;l++)if(n=o.relative[e[l].type])f=[vt(bt(f),n)];else{if(n=o.filter[e[l].type].apply(null,e[l].matches),n[b]){for(r=++l;i>r;r++)if(o.relative[e[r].type])break;return wt(l>1&&bt(f),l>1&&yt(e.slice(0,l-1).concat({value:" "===e[l-2].type?"*":""})).replace(z,"$1"),n,r>l&&Tt(e.slice(l,r)),i>r&&Tt(e=e.slice(r)),i>r&&yt(e))}f.push(n)}return bt(f)}function Ct(e,t){var n=0,r=t.length>0,a=e.length>0,s=function(s,l,c,p,d){var h,g,m,y=[],v=0,b="0",x=s&&[],w=null!=d,C=u,N=s||a&&o.find.TAG("*",d&&l.parentNode||l),k=T+=null==C?1:Math.random()||.1;for(w&&(u=l!==f&&l,i=n);null!=(h=N[b]);b++){if(a&&h){g=0;while(m=e[g++])if(m(h,l,c)){p.push(h);break}w&&(T=k,i=++n)}r&&((h=!m&&h)&&v--,s&&x.push(h))}if(v+=b,r&&b!==v){g=0;while(m=t[g++])m(x,y,l,c);if(s){if(v>0)while(b--)x[b]||y[b]||(y[b]=q.call(p));y=xt(y)}M.apply(p,y),w&&!s&&y.length>0&&v+t.length>1&&at.uniqueSort(p)}return w&&(T=k,u=C),x};return r?lt(s):s}l=at.compile=function(e,t){var n,r=[],i=[],o=E[e+" "];if(!o){t||(t=mt(e)),n=t.length;while(n--)o=Tt(t[n]),o[b]?r.push(o):i.push(o);o=E(e,Ct(i,r))}return o};function Nt(e,t,n){var r=0,i=t.length;for(;i>r;r++)at(e,t[r],n);return n}function kt(e,t,n,i){var a,s,u,c,p,f=mt(e);if(!i&&1===f.length){if(s=f[0]=f[0].slice(0),s.length>2&&"ID"===(u=s[0]).type&&r.getById&&9===t.nodeType&&h&&o.relative[s[1].type]){if(t=(o.find.ID(u.matches[0].replace(rt,it),t)||[])[0],!t)return n;e=e.slice(s.shift().value.length)}a=Q.needsContext.test(e)?0:s.length;while(a--){if(u=s[a],o.relative[c=u.type])break;if((p=o.find[c])&&(i=p(u.matches[0].replace(rt,it),V.test(s[0].type)&&t.parentNode||t))){if(s.splice(a,1),e=i.length&&yt(s),!e)return M.apply(n,i),n;break}}}return l(e,f)(i,t,!h,n,V.test(e)),n}r.sortStable=b.split("").sort(A).join("")===b,r.detectDuplicates=S,p(),r.sortDetached=ut(function(e){return 1&e.compareDocumentPosition(f.createElement("div"))}),ut(function(e){return e.innerHTML="<a href='#'></a>","#"===e.firstChild.getAttribute("href")})||ct("type|href|height|width",function(e,n,r){return r?t:e.getAttribute(n,"type"===n.toLowerCase()?1:2)}),r.attributes&&ut(function(e){return e.innerHTML="<input/>",e.firstChild.setAttribute("value",""),""===e.firstChild.getAttribute("value")})||ct("value",function(e,n,r){return r||"input"!==e.nodeName.toLowerCase()?t:e.defaultValue}),ut(function(e){return null==e.getAttribute("disabled")})||ct(B,function(e,n,r){var i;return r?t:(i=e.getAttributeNode(n))&&i.specified?i.value:e[n]===!0?n.toLowerCase():null}),x.find=at,x.expr=at.selectors,x.expr[":"]=x.expr.pseudos,x.unique=at.uniqueSort,x.text=at.getText,x.isXMLDoc=at.isXML,x.contains=at.contains}(e);var O={};function F(e){var t=O[e]={};return x.each(e.match(T)||[],function(e,n){t[n]=!0}),t}x.Callbacks=function(e){e="string"==typeof e?O[e]||F(e):x.extend({},e);var n,r,i,o,a,s,l=[],u=!e.once&&[],c=function(t){for(r=e.memory&&t,i=!0,a=s||0,s=0,o=l.length,n=!0;l&&o>a;a++)if(l[a].apply(t[0],t[1])===!1&&e.stopOnFalse){r=!1;break}n=!1,l&&(u?u.length&&c(u.shift()):r?l=[]:p.disable())},p={add:function(){if(l){var t=l.length;(function i(t){x.each(t,function(t,n){var r=x.type(n);"function"===r?e.unique&&p.has(n)||l.push(n):n&&n.length&&"string"!==r&&i(n)})})(arguments),n?o=l.length:r&&(s=t,c(r))}return this},remove:function(){return l&&x.each(arguments,function(e,t){var r;while((r=x.inArray(t,l,r))>-1)l.splice(r,1),n&&(o>=r&&o--,a>=r&&a--)}),this},has:function(e){return e?x.inArray(e,l)>-1:!(!l||!l.length)},empty:function(){return l=[],o=0,this},disable:function(){return l=u=r=t,this},disabled:function(){return!l},lock:function(){return u=t,r||p.disable(),this},locked:function(){return!u},fireWith:function(e,t){return!l||i&&!u||(t=t||[],t=[e,t.slice?t.slice():t],n?u.push(t):c(t)),this},fire:function(){return p.fireWith(this,arguments),this},fired:function(){return!!i}};return p},x.extend({Deferred:function(e){var t=[["resolve","done",x.Callbacks("once memory"),"resolved"],["reject","fail",x.Callbacks("once memory"),"rejected"],["notify","progress",x.Callbacks("memory")]],n="pending",r={state:function(){return n},always:function(){return i.done(arguments).fail(arguments),this},then:function(){var e=arguments;return x.Deferred(function(n){x.each(t,function(t,o){var a=o[0],s=x.isFunction(e[t])&&e[t];i[o[1]](function(){var e=s&&s.apply(this,arguments);e&&x.isFunction(e.promise)?e.promise().done(n.resolve).fail(n.reject).progress(n.notify):n[a+"With"](this===r?n.promise():this,s?[e]:arguments)})}),e=null}).promise()},promise:function(e){return null!=e?x.extend(e,r):r}},i={};return r.pipe=r.then,x.each(t,function(e,o){var a=o[2],s=o[3];r[o[1]]=a.add,s&&a.add(function(){n=s},t[1^e][2].disable,t[2][2].lock),i[o[0]]=function(){return i[o[0]+"With"](this===i?r:this,arguments),this},i[o[0]+"With"]=a.fireWith}),r.promise(i),e&&e.call(i,i),i},when:function(e){var t=0,n=g.call(arguments),r=n.length,i=1!==r||e&&x.isFunction(e.promise)?r:0,o=1===i?e:x.Deferred(),a=function(e,t,n){return function(r){t[e]=this,n[e]=arguments.length>1?g.call(arguments):r,n===s?o.notifyWith(t,n):--i||o.resolveWith(t,n)}},s,l,u;if(r>1)for(s=Array(r),l=Array(r),u=Array(r);r>t;t++)n[t]&&x.isFunction(n[t].promise)?n[t].promise().done(a(t,u,n)).fail(o.reject).progress(a(t,l,s)):--i;return i||o.resolveWith(u,n),o.promise()}}),x.support=function(t){var n,r,o,s,l,u,c,p,f,d=a.createElement("div");if(d.setAttribute("className","t"),d.innerHTML="  <link/><table></table><a href='/a'>a</a><input type='checkbox'/>",n=d.getElementsByTagName("*")||[],r=d.getElementsByTagName("a")[0],!r||!r.style||!n.length)return t;s=a.createElement("select"),u=s.appendChild(a.createElement("option")),o=d.getElementsByTagName("input")[0],r.style.cssText="top:1px;float:left;opacity:.5",t.getSetAttribute="t"!==d.className,t.leadingWhitespace=3===d.firstChild.nodeType,t.tbody=!d.getElementsByTagName("tbody").length,t.htmlSerialize=!!d.getElementsByTagName("link").length,t.style=/top/.test(r.getAttribute("style")),t.hrefNormalized="/a"===r.getAttribute("href"),t.opacity=/^0.5/.test(r.style.opacity),t.cssFloat=!!r.style.cssFloat,t.checkOn=!!o.value,t.optSelected=u.selected,t.enctype=!!a.createElement("form").enctype,t.html5Clone="<:nav></:nav>"!==a.createElement("nav").cloneNode(!0).outerHTML,t.inlineBlockNeedsLayout=!1,t.shrinkWrapBlocks=!1,t.pixelPosition=!1,t.deleteExpando=!0,t.noCloneEvent=!0,t.reliableMarginRight=!0,t.boxSizingReliable=!0,o.checked=!0,t.noCloneChecked=o.cloneNode(!0).checked,s.disabled=!0,t.optDisabled=!u.disabled;try{delete d.test}catch(h){t.deleteExpando=!1}o=a.createElement("input"),o.setAttribute("value",""),t.input=""===o.getAttribute("value"),o.value="t",o.setAttribute("type","radio"),t.radioValue="t"===o.value,o.setAttribute("checked","t"),o.setAttribute("name","t"),l=a.createDocumentFragment(),l.appendChild(o),t.appendChecked=o.checked,t.checkClone=l.cloneNode(!0).cloneNode(!0).lastChild.checked,d.attachEvent&&(d.attachEvent("onclick",function(){t.noCloneEvent=!1}),d.cloneNode(!0).click());for(f in{submit:!0,change:!0,focusin:!0})d.setAttribute(c="on"+f,"t"),t[f+"Bubbles"]=c in e||d.attributes[c].expando===!1;d.style.backgroundClip="content-box",d.cloneNode(!0).style.backgroundClip="",t.clearCloneStyle="content-box"===d.style.backgroundClip;for(f in x(t))break;return t.ownLast="0"!==f,x(function(){var n,r,o,s="padding:0;margin:0;border:0;display:block;box-sizing:content-box;-moz-box-sizing:content-box;-webkit-box-sizing:content-box;",l=a.getElementsByTagName("body")[0];l&&(n=a.createElement("div"),n.style.cssText="border:0;width:0;height:0;position:absolute;top:0;left:-9999px;margin-top:1px",l.appendChild(n).appendChild(d),d.innerHTML="<table><tr><td></td><td>t</td></tr></table>",o=d.getElementsByTagName("td"),o[0].style.cssText="padding:0;margin:0;border:0;display:none",p=0===o[0].offsetHeight,o[0].style.display="",o[1].style.display="none",t.reliableHiddenOffsets=p&&0===o[0].offsetHeight,d.innerHTML="",d.style.cssText="box-sizing:border-box;-moz-box-sizing:border-box;-webkit-box-sizing:border-box;padding:1px;border:1px;display:block;width:4px;margin-top:1%;position:absolute;top:1%;",x.swap(l,null!=l.style.zoom?{zoom:1}:{},function(){t.boxSizing=4===d.offsetWidth}),e.getComputedStyle&&(t.pixelPosition="1%"!==(e.getComputedStyle(d,null)||{}).top,t.boxSizingReliable="4px"===(e.getComputedStyle(d,null)||{width:"4px"}).width,r=d.appendChild(a.createElement("div")),r.style.cssText=d.style.cssText=s,r.style.marginRight=r.style.width="0",d.style.width="1px",t.reliableMarginRight=!parseFloat((e.getComputedStyle(r,null)||{}).marginRight)),typeof d.style.zoom!==i&&(d.innerHTML="",d.style.cssText=s+"width:1px;padding:1px;display:inline;zoom:1",t.inlineBlockNeedsLayout=3===d.offsetWidth,d.style.display="block",d.innerHTML="<div></div>",d.firstChild.style.width="5px",t.shrinkWrapBlocks=3!==d.offsetWidth,t.inlineBlockNeedsLayout&&(l.style.zoom=1)),l.removeChild(n),n=d=o=r=null)}),n=s=l=u=r=o=null,t
}({});var B=/(?:\{[\s\S]*\}|\[[\s\S]*\])$/,P=/([A-Z])/g;function R(e,n,r,i){if(x.acceptData(e)){var o,a,s=x.expando,l=e.nodeType,u=l?x.cache:e,c=l?e[s]:e[s]&&s;if(c&&u[c]&&(i||u[c].data)||r!==t||"string"!=typeof n)return c||(c=l?e[s]=p.pop()||x.guid++:s),u[c]||(u[c]=l?{}:{toJSON:x.noop}),("object"==typeof n||"function"==typeof n)&&(i?u[c]=x.extend(u[c],n):u[c].data=x.extend(u[c].data,n)),a=u[c],i||(a.data||(a.data={}),a=a.data),r!==t&&(a[x.camelCase(n)]=r),"string"==typeof n?(o=a[n],null==o&&(o=a[x.camelCase(n)])):o=a,o}}function W(e,t,n){if(x.acceptData(e)){var r,i,o=e.nodeType,a=o?x.cache:e,s=o?e[x.expando]:x.expando;if(a[s]){if(t&&(r=n?a[s]:a[s].data)){x.isArray(t)?t=t.concat(x.map(t,x.camelCase)):t in r?t=[t]:(t=x.camelCase(t),t=t in r?[t]:t.split(" ")),i=t.length;while(i--)delete r[t[i]];if(n?!I(r):!x.isEmptyObject(r))return}(n||(delete a[s].data,I(a[s])))&&(o?x.cleanData([e],!0):x.support.deleteExpando||a!=a.window?delete a[s]:a[s]=null)}}}x.extend({cache:{},noData:{applet:!0,embed:!0,object:"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000"},hasData:function(e){return e=e.nodeType?x.cache[e[x.expando]]:e[x.expando],!!e&&!I(e)},data:function(e,t,n){return R(e,t,n)},removeData:function(e,t){return W(e,t)},_data:function(e,t,n){return R(e,t,n,!0)},_removeData:function(e,t){return W(e,t,!0)},acceptData:function(e){if(e.nodeType&&1!==e.nodeType&&9!==e.nodeType)return!1;var t=e.nodeName&&x.noData[e.nodeName.toLowerCase()];return!t||t!==!0&&e.getAttribute("classid")===t}}),x.fn.extend({data:function(e,n){var r,i,o=null,a=0,s=this[0];if(e===t){if(this.length&&(o=x.data(s),1===s.nodeType&&!x._data(s,"parsedAttrs"))){for(r=s.attributes;r.length>a;a++)i=r[a].name,0===i.indexOf("data-")&&(i=x.camelCase(i.slice(5)),$(s,i,o[i]));x._data(s,"parsedAttrs",!0)}return o}return"object"==typeof e?this.each(function(){x.data(this,e)}):arguments.length>1?this.each(function(){x.data(this,e,n)}):s?$(s,e,x.data(s,e)):null},removeData:function(e){return this.each(function(){x.removeData(this,e)})}});function $(e,n,r){if(r===t&&1===e.nodeType){var i="data-"+n.replace(P,"-$1").toLowerCase();if(r=e.getAttribute(i),"string"==typeof r){try{r="true"===r?!0:"false"===r?!1:"null"===r?null:+r+""===r?+r:B.test(r)?x.parseJSON(r):r}catch(o){}x.data(e,n,r)}else r=t}return r}function I(e){var t;for(t in e)if(("data"!==t||!x.isEmptyObject(e[t]))&&"toJSON"!==t)return!1;return!0}x.extend({queue:function(e,n,r){var i;return e?(n=(n||"fx")+"queue",i=x._data(e,n),r&&(!i||x.isArray(r)?i=x._data(e,n,x.makeArray(r)):i.push(r)),i||[]):t},dequeue:function(e,t){t=t||"fx";var n=x.queue(e,t),r=n.length,i=n.shift(),o=x._queueHooks(e,t),a=function(){x.dequeue(e,t)};"inprogress"===i&&(i=n.shift(),r--),i&&("fx"===t&&n.unshift("inprogress"),delete o.stop,i.call(e,a,o)),!r&&o&&o.empty.fire()},_queueHooks:function(e,t){var n=t+"queueHooks";return x._data(e,n)||x._data(e,n,{empty:x.Callbacks("once memory").add(function(){x._removeData(e,t+"queue"),x._removeData(e,n)})})}}),x.fn.extend({queue:function(e,n){var r=2;return"string"!=typeof e&&(n=e,e="fx",r--),r>arguments.length?x.queue(this[0],e):n===t?this:this.each(function(){var t=x.queue(this,e,n);x._queueHooks(this,e),"fx"===e&&"inprogress"!==t[0]&&x.dequeue(this,e)})},dequeue:function(e){return this.each(function(){x.dequeue(this,e)})},delay:function(e,t){return e=x.fx?x.fx.speeds[e]||e:e,t=t||"fx",this.queue(t,function(t,n){var r=setTimeout(t,e);n.stop=function(){clearTimeout(r)}})},clearQueue:function(e){return this.queue(e||"fx",[])},promise:function(e,n){var r,i=1,o=x.Deferred(),a=this,s=this.length,l=function(){--i||o.resolveWith(a,[a])};"string"!=typeof e&&(n=e,e=t),e=e||"fx";while(s--)r=x._data(a[s],e+"queueHooks"),r&&r.empty&&(i++,r.empty.add(l));return l(),o.promise(n)}});var z,X,U=/[\t\r\n\f]/g,V=/\r/g,Y=/^(?:input|select|textarea|button|object)$/i,J=/^(?:a|area)$/i,G=/^(?:checked|selected)$/i,Q=x.support.getSetAttribute,K=x.support.input;x.fn.extend({attr:function(e,t){return x.access(this,x.attr,e,t,arguments.length>1)},removeAttr:function(e){return this.each(function(){x.removeAttr(this,e)})},prop:function(e,t){return x.access(this,x.prop,e,t,arguments.length>1)},removeProp:function(e){return e=x.propFix[e]||e,this.each(function(){try{this[e]=t,delete this[e]}catch(n){}})},addClass:function(e){var t,n,r,i,o,a=0,s=this.length,l="string"==typeof e&&e;if(x.isFunction(e))return this.each(function(t){x(this).addClass(e.call(this,t,this.className))});if(l)for(t=(e||"").match(T)||[];s>a;a++)if(n=this[a],r=1===n.nodeType&&(n.className?(" "+n.className+" ").replace(U," "):" ")){o=0;while(i=t[o++])0>r.indexOf(" "+i+" ")&&(r+=i+" ");n.className=x.trim(r)}return this},removeClass:function(e){var t,n,r,i,o,a=0,s=this.length,l=0===arguments.length||"string"==typeof e&&e;if(x.isFunction(e))return this.each(function(t){x(this).removeClass(e.call(this,t,this.className))});if(l)for(t=(e||"").match(T)||[];s>a;a++)if(n=this[a],r=1===n.nodeType&&(n.className?(" "+n.className+" ").replace(U," "):"")){o=0;while(i=t[o++])while(r.indexOf(" "+i+" ")>=0)r=r.replace(" "+i+" "," ");n.className=e?x.trim(r):""}return this},toggleClass:function(e,t){var n=typeof e;return"boolean"==typeof t&&"string"===n?t?this.addClass(e):this.removeClass(e):x.isFunction(e)?this.each(function(n){x(this).toggleClass(e.call(this,n,this.className,t),t)}):this.each(function(){if("string"===n){var t,r=0,o=x(this),a=e.match(T)||[];while(t=a[r++])o.hasClass(t)?o.removeClass(t):o.addClass(t)}else(n===i||"boolean"===n)&&(this.className&&x._data(this,"__className__",this.className),this.className=this.className||e===!1?"":x._data(this,"__className__")||"")})},hasClass:function(e){var t=" "+e+" ",n=0,r=this.length;for(;r>n;n++)if(1===this[n].nodeType&&(" "+this[n].className+" ").replace(U," ").indexOf(t)>=0)return!0;return!1},val:function(e){var n,r,i,o=this[0];{if(arguments.length)return i=x.isFunction(e),this.each(function(n){var o;1===this.nodeType&&(o=i?e.call(this,n,x(this).val()):e,null==o?o="":"number"==typeof o?o+="":x.isArray(o)&&(o=x.map(o,function(e){return null==e?"":e+""})),r=x.valHooks[this.type]||x.valHooks[this.nodeName.toLowerCase()],r&&"set"in r&&r.set(this,o,"value")!==t||(this.value=o))});if(o)return r=x.valHooks[o.type]||x.valHooks[o.nodeName.toLowerCase()],r&&"get"in r&&(n=r.get(o,"value"))!==t?n:(n=o.value,"string"==typeof n?n.replace(V,""):null==n?"":n)}}}),x.extend({valHooks:{option:{get:function(e){var t=x.find.attr(e,"value");return null!=t?t:e.text}},select:{get:function(e){var t,n,r=e.options,i=e.selectedIndex,o="select-one"===e.type||0>i,a=o?null:[],s=o?i+1:r.length,l=0>i?s:o?i:0;for(;s>l;l++)if(n=r[l],!(!n.selected&&l!==i||(x.support.optDisabled?n.disabled:null!==n.getAttribute("disabled"))||n.parentNode.disabled&&x.nodeName(n.parentNode,"optgroup"))){if(t=x(n).val(),o)return t;a.push(t)}return a},set:function(e,t){var n,r,i=e.options,o=x.makeArray(t),a=i.length;while(a--)r=i[a],(r.selected=x.inArray(x(r).val(),o)>=0)&&(n=!0);return n||(e.selectedIndex=-1),o}}},attr:function(e,n,r){var o,a,s=e.nodeType;if(e&&3!==s&&8!==s&&2!==s)return typeof e.getAttribute===i?x.prop(e,n,r):(1===s&&x.isXMLDoc(e)||(n=n.toLowerCase(),o=x.attrHooks[n]||(x.expr.match.bool.test(n)?X:z)),r===t?o&&"get"in o&&null!==(a=o.get(e,n))?a:(a=x.find.attr(e,n),null==a?t:a):null!==r?o&&"set"in o&&(a=o.set(e,r,n))!==t?a:(e.setAttribute(n,r+""),r):(x.removeAttr(e,n),t))},removeAttr:function(e,t){var n,r,i=0,o=t&&t.match(T);if(o&&1===e.nodeType)while(n=o[i++])r=x.propFix[n]||n,x.expr.match.bool.test(n)?K&&Q||!G.test(n)?e[r]=!1:e[x.camelCase("default-"+n)]=e[r]=!1:x.attr(e,n,""),e.removeAttribute(Q?n:r)},attrHooks:{type:{set:function(e,t){if(!x.support.radioValue&&"radio"===t&&x.nodeName(e,"input")){var n=e.value;return e.setAttribute("type",t),n&&(e.value=n),t}}}},propFix:{"for":"htmlFor","class":"className"},prop:function(e,n,r){var i,o,a,s=e.nodeType;if(e&&3!==s&&8!==s&&2!==s)return a=1!==s||!x.isXMLDoc(e),a&&(n=x.propFix[n]||n,o=x.propHooks[n]),r!==t?o&&"set"in o&&(i=o.set(e,r,n))!==t?i:e[n]=r:o&&"get"in o&&null!==(i=o.get(e,n))?i:e[n]},propHooks:{tabIndex:{get:function(e){var t=x.find.attr(e,"tabindex");return t?parseInt(t,10):Y.test(e.nodeName)||J.test(e.nodeName)&&e.href?0:-1}}}}),X={set:function(e,t,n){return t===!1?x.removeAttr(e,n):K&&Q||!G.test(n)?e.setAttribute(!Q&&x.propFix[n]||n,n):e[x.camelCase("default-"+n)]=e[n]=!0,n}},x.each(x.expr.match.bool.source.match(/\w+/g),function(e,n){var r=x.expr.attrHandle[n]||x.find.attr;x.expr.attrHandle[n]=K&&Q||!G.test(n)?function(e,n,i){var o=x.expr.attrHandle[n],a=i?t:(x.expr.attrHandle[n]=t)!=r(e,n,i)?n.toLowerCase():null;return x.expr.attrHandle[n]=o,a}:function(e,n,r){return r?t:e[x.camelCase("default-"+n)]?n.toLowerCase():null}}),K&&Q||(x.attrHooks.value={set:function(e,n,r){return x.nodeName(e,"input")?(e.defaultValue=n,t):z&&z.set(e,n,r)}}),Q||(z={set:function(e,n,r){var i=e.getAttributeNode(r);return i||e.setAttributeNode(i=e.ownerDocument.createAttribute(r)),i.value=n+="","value"===r||n===e.getAttribute(r)?n:t}},x.expr.attrHandle.id=x.expr.attrHandle.name=x.expr.attrHandle.coords=function(e,n,r){var i;return r?t:(i=e.getAttributeNode(n))&&""!==i.value?i.value:null},x.valHooks.button={get:function(e,n){var r=e.getAttributeNode(n);return r&&r.specified?r.value:t},set:z.set},x.attrHooks.contenteditable={set:function(e,t,n){z.set(e,""===t?!1:t,n)}},x.each(["width","height"],function(e,n){x.attrHooks[n]={set:function(e,r){return""===r?(e.setAttribute(n,"auto"),r):t}}})),x.support.hrefNormalized||x.each(["href","src"],function(e,t){x.propHooks[t]={get:function(e){return e.getAttribute(t,4)}}}),x.support.style||(x.attrHooks.style={get:function(e){return e.style.cssText||t},set:function(e,t){return e.style.cssText=t+""}}),x.support.optSelected||(x.propHooks.selected={get:function(e){var t=e.parentNode;return t&&(t.selectedIndex,t.parentNode&&t.parentNode.selectedIndex),null}}),x.each(["tabIndex","readOnly","maxLength","cellSpacing","cellPadding","rowSpan","colSpan","useMap","frameBorder","contentEditable"],function(){x.propFix[this.toLowerCase()]=this}),x.support.enctype||(x.propFix.enctype="encoding"),x.each(["radio","checkbox"],function(){x.valHooks[this]={set:function(e,n){return x.isArray(n)?e.checked=x.inArray(x(e).val(),n)>=0:t}},x.support.checkOn||(x.valHooks[this].get=function(e){return null===e.getAttribute("value")?"on":e.value})});var Z=/^(?:input|select|textarea)$/i,et=/^key/,tt=/^(?:mouse|contextmenu)|click/,nt=/^(?:focusinfocus|focusoutblur)$/,rt=/^([^.]*)(?:\.(.+)|)$/;function it(){return!0}function ot(){return!1}function at(){try{return a.activeElement}catch(e){}}x.event={global:{},add:function(e,n,r,o,a){var s,l,u,c,p,f,d,h,g,m,y,v=x._data(e);if(v){r.handler&&(c=r,r=c.handler,a=c.selector),r.guid||(r.guid=x.guid++),(l=v.events)||(l=v.events={}),(f=v.handle)||(f=v.handle=function(e){return typeof x===i||e&&x.event.triggered===e.type?t:x.event.dispatch.apply(f.elem,arguments)},f.elem=e),n=(n||"").match(T)||[""],u=n.length;while(u--)s=rt.exec(n[u])||[],g=y=s[1],m=(s[2]||"").split(".").sort(),g&&(p=x.event.special[g]||{},g=(a?p.delegateType:p.bindType)||g,p=x.event.special[g]||{},d=x.extend({type:g,origType:y,data:o,handler:r,guid:r.guid,selector:a,needsContext:a&&x.expr.match.needsContext.test(a),namespace:m.join(".")},c),(h=l[g])||(h=l[g]=[],h.delegateCount=0,p.setup&&p.setup.call(e,o,m,f)!==!1||(e.addEventListener?e.addEventListener(g,f,!1):e.attachEvent&&e.attachEvent("on"+g,f))),p.add&&(p.add.call(e,d),d.handler.guid||(d.handler.guid=r.guid)),a?h.splice(h.delegateCount++,0,d):h.push(d),x.event.global[g]=!0);e=null}},remove:function(e,t,n,r,i){var o,a,s,l,u,c,p,f,d,h,g,m=x.hasData(e)&&x._data(e);if(m&&(c=m.events)){t=(t||"").match(T)||[""],u=t.length;while(u--)if(s=rt.exec(t[u])||[],d=g=s[1],h=(s[2]||"").split(".").sort(),d){p=x.event.special[d]||{},d=(r?p.delegateType:p.bindType)||d,f=c[d]||[],s=s[2]&&RegExp("(^|\\.)"+h.join("\\.(?:.*\\.|)")+"(\\.|$)"),l=o=f.length;while(o--)a=f[o],!i&&g!==a.origType||n&&n.guid!==a.guid||s&&!s.test(a.namespace)||r&&r!==a.selector&&("**"!==r||!a.selector)||(f.splice(o,1),a.selector&&f.delegateCount--,p.remove&&p.remove.call(e,a));l&&!f.length&&(p.teardown&&p.teardown.call(e,h,m.handle)!==!1||x.removeEvent(e,d,m.handle),delete c[d])}else for(d in c)x.event.remove(e,d+t[u],n,r,!0);x.isEmptyObject(c)&&(delete m.handle,x._removeData(e,"events"))}},trigger:function(n,r,i,o){var s,l,u,c,p,f,d,h=[i||a],g=v.call(n,"type")?n.type:n,m=v.call(n,"namespace")?n.namespace.split("."):[];if(u=f=i=i||a,3!==i.nodeType&&8!==i.nodeType&&!nt.test(g+x.event.triggered)&&(g.indexOf(".")>=0&&(m=g.split("."),g=m.shift(),m.sort()),l=0>g.indexOf(":")&&"on"+g,n=n[x.expando]?n:new x.Event(g,"object"==typeof n&&n),n.isTrigger=o?2:3,n.namespace=m.join("."),n.namespace_re=n.namespace?RegExp("(^|\\.)"+m.join("\\.(?:.*\\.|)")+"(\\.|$)"):null,n.result=t,n.target||(n.target=i),r=null==r?[n]:x.makeArray(r,[n]),p=x.event.special[g]||{},o||!p.trigger||p.trigger.apply(i,r)!==!1)){if(!o&&!p.noBubble&&!x.isWindow(i)){for(c=p.delegateType||g,nt.test(c+g)||(u=u.parentNode);u;u=u.parentNode)h.push(u),f=u;f===(i.ownerDocument||a)&&h.push(f.defaultView||f.parentWindow||e)}d=0;while((u=h[d++])&&!n.isPropagationStopped())n.type=d>1?c:p.bindType||g,s=(x._data(u,"events")||{})[n.type]&&x._data(u,"handle"),s&&s.apply(u,r),s=l&&u[l],s&&x.acceptData(u)&&s.apply&&s.apply(u,r)===!1&&n.preventDefault();if(n.type=g,!o&&!n.isDefaultPrevented()&&(!p._default||p._default.apply(h.pop(),r)===!1)&&x.acceptData(i)&&l&&i[g]&&!x.isWindow(i)){f=i[l],f&&(i[l]=null),x.event.triggered=g;try{i[g]()}catch(y){}x.event.triggered=t,f&&(i[l]=f)}return n.result}},dispatch:function(e){e=x.event.fix(e);var n,r,i,o,a,s=[],l=g.call(arguments),u=(x._data(this,"events")||{})[e.type]||[],c=x.event.special[e.type]||{};if(l[0]=e,e.delegateTarget=this,!c.preDispatch||c.preDispatch.call(this,e)!==!1){s=x.event.handlers.call(this,e,u),n=0;while((o=s[n++])&&!e.isPropagationStopped()){e.currentTarget=o.elem,a=0;while((i=o.handlers[a++])&&!e.isImmediatePropagationStopped())(!e.namespace_re||e.namespace_re.test(i.namespace))&&(e.handleObj=i,e.data=i.data,r=((x.event.special[i.origType]||{}).handle||i.handler).apply(o.elem,l),r!==t&&(e.result=r)===!1&&(e.preventDefault(),e.stopPropagation()))}return c.postDispatch&&c.postDispatch.call(this,e),e.result}},handlers:function(e,n){var r,i,o,a,s=[],l=n.delegateCount,u=e.target;if(l&&u.nodeType&&(!e.button||"click"!==e.type))for(;u!=this;u=u.parentNode||this)if(1===u.nodeType&&(u.disabled!==!0||"click"!==e.type)){for(o=[],a=0;l>a;a++)i=n[a],r=i.selector+" ",o[r]===t&&(o[r]=i.needsContext?x(r,this).index(u)>=0:x.find(r,this,null,[u]).length),o[r]&&o.push(i);o.length&&s.push({elem:u,handlers:o})}return n.length>l&&s.push({elem:this,handlers:n.slice(l)}),s},fix:function(e){if(e[x.expando])return e;var t,n,r,i=e.type,o=e,s=this.fixHooks[i];s||(this.fixHooks[i]=s=tt.test(i)?this.mouseHooks:et.test(i)?this.keyHooks:{}),r=s.props?this.props.concat(s.props):this.props,e=new x.Event(o),t=r.length;while(t--)n=r[t],e[n]=o[n];return e.target||(e.target=o.srcElement||a),3===e.target.nodeType&&(e.target=e.target.parentNode),e.metaKey=!!e.metaKey,s.filter?s.filter(e,o):e},props:"altKey bubbles cancelable ctrlKey currentTarget eventPhase metaKey relatedTarget shiftKey target timeStamp view which".split(" "),fixHooks:{},keyHooks:{props:"char charCode key keyCode".split(" "),filter:function(e,t){return null==e.which&&(e.which=null!=t.charCode?t.charCode:t.keyCode),e}},mouseHooks:{props:"button buttons clientX clientY fromElement offsetX offsetY pageX pageY screenX screenY toElement".split(" "),filter:function(e,n){var r,i,o,s=n.button,l=n.fromElement;return null==e.pageX&&null!=n.clientX&&(i=e.target.ownerDocument||a,o=i.documentElement,r=i.body,e.pageX=n.clientX+(o&&o.scrollLeft||r&&r.scrollLeft||0)-(o&&o.clientLeft||r&&r.clientLeft||0),e.pageY=n.clientY+(o&&o.scrollTop||r&&r.scrollTop||0)-(o&&o.clientTop||r&&r.clientTop||0)),!e.relatedTarget&&l&&(e.relatedTarget=l===e.target?n.toElement:l),e.which||s===t||(e.which=1&s?1:2&s?3:4&s?2:0),e}},special:{load:{noBubble:!0},focus:{trigger:function(){if(this!==at()&&this.focus)try{return this.focus(),!1}catch(e){}},delegateType:"focusin"},blur:{trigger:function(){return this===at()&&this.blur?(this.blur(),!1):t},delegateType:"focusout"},click:{trigger:function(){return x.nodeName(this,"input")&&"checkbox"===this.type&&this.click?(this.click(),!1):t},_default:function(e){return x.nodeName(e.target,"a")}},beforeunload:{postDispatch:function(e){e.result!==t&&(e.originalEvent.returnValue=e.result)}}},simulate:function(e,t,n,r){var i=x.extend(new x.Event,n,{type:e,isSimulated:!0,originalEvent:{}});r?x.event.trigger(i,null,t):x.event.dispatch.call(t,i),i.isDefaultPrevented()&&n.preventDefault()}},x.removeEvent=a.removeEventListener?function(e,t,n){e.removeEventListener&&e.removeEventListener(t,n,!1)}:function(e,t,n){var r="on"+t;e.detachEvent&&(typeof e[r]===i&&(e[r]=null),e.detachEvent(r,n))},x.Event=function(e,n){return this instanceof x.Event?(e&&e.type?(this.originalEvent=e,this.type=e.type,this.isDefaultPrevented=e.defaultPrevented||e.returnValue===!1||e.getPreventDefault&&e.getPreventDefault()?it:ot):this.type=e,n&&x.extend(this,n),this.timeStamp=e&&e.timeStamp||x.now(),this[x.expando]=!0,t):new x.Event(e,n)},x.Event.prototype={isDefaultPrevented:ot,isPropagationStopped:ot,isImmediatePropagationStopped:ot,preventDefault:function(){var e=this.originalEvent;this.isDefaultPrevented=it,e&&(e.preventDefault?e.preventDefault():e.returnValue=!1)},stopPropagation:function(){var e=this.originalEvent;this.isPropagationStopped=it,e&&(e.stopPropagation&&e.stopPropagation(),e.cancelBubble=!0)},stopImmediatePropagation:function(){this.isImmediatePropagationStopped=it,this.stopPropagation()}},x.each({mouseenter:"mouseover",mouseleave:"mouseout"},function(e,t){x.event.special[e]={delegateType:t,bindType:t,handle:function(e){var n,r=this,i=e.relatedTarget,o=e.handleObj;return(!i||i!==r&&!x.contains(r,i))&&(e.type=o.origType,n=o.handler.apply(this,arguments),e.type=t),n}}}),x.support.submitBubbles||(x.event.special.submit={setup:function(){return x.nodeName(this,"form")?!1:(x.event.add(this,"click._submit keypress._submit",function(e){var n=e.target,r=x.nodeName(n,"input")||x.nodeName(n,"button")?n.form:t;r&&!x._data(r,"submitBubbles")&&(x.event.add(r,"submit._submit",function(e){e._submit_bubble=!0}),x._data(r,"submitBubbles",!0))}),t)},postDispatch:function(e){e._submit_bubble&&(delete e._submit_bubble,this.parentNode&&!e.isTrigger&&x.event.simulate("submit",this.parentNode,e,!0))},teardown:function(){return x.nodeName(this,"form")?!1:(x.event.remove(this,"._submit"),t)}}),x.support.changeBubbles||(x.event.special.change={setup:function(){return Z.test(this.nodeName)?(("checkbox"===this.type||"radio"===this.type)&&(x.event.add(this,"propertychange._change",function(e){"checked"===e.originalEvent.propertyName&&(this._just_changed=!0)}),x.event.add(this,"click._change",function(e){this._just_changed&&!e.isTrigger&&(this._just_changed=!1),x.event.simulate("change",this,e,!0)})),!1):(x.event.add(this,"beforeactivate._change",function(e){var t=e.target;Z.test(t.nodeName)&&!x._data(t,"changeBubbles")&&(x.event.add(t,"change._change",function(e){!this.parentNode||e.isSimulated||e.isTrigger||x.event.simulate("change",this.parentNode,e,!0)}),x._data(t,"changeBubbles",!0))}),t)},handle:function(e){var n=e.target;return this!==n||e.isSimulated||e.isTrigger||"radio"!==n.type&&"checkbox"!==n.type?e.handleObj.handler.apply(this,arguments):t},teardown:function(){return x.event.remove(this,"._change"),!Z.test(this.nodeName)}}),x.support.focusinBubbles||x.each({focus:"focusin",blur:"focusout"},function(e,t){var n=0,r=function(e){x.event.simulate(t,e.target,x.event.fix(e),!0)};x.event.special[t]={setup:function(){0===n++&&a.addEventListener(e,r,!0)},teardown:function(){0===--n&&a.removeEventListener(e,r,!0)}}}),x.fn.extend({on:function(e,n,r,i,o){var a,s;if("object"==typeof e){"string"!=typeof n&&(r=r||n,n=t);for(a in e)this.on(a,n,r,e[a],o);return this}if(null==r&&null==i?(i=n,r=n=t):null==i&&("string"==typeof n?(i=r,r=t):(i=r,r=n,n=t)),i===!1)i=ot;else if(!i)return this;return 1===o&&(s=i,i=function(e){return x().off(e),s.apply(this,arguments)},i.guid=s.guid||(s.guid=x.guid++)),this.each(function(){x.event.add(this,e,i,r,n)})},one:function(e,t,n,r){return this.on(e,t,n,r,1)},off:function(e,n,r){var i,o;if(e&&e.preventDefault&&e.handleObj)return i=e.handleObj,x(e.delegateTarget).off(i.namespace?i.origType+"."+i.namespace:i.origType,i.selector,i.handler),this;if("object"==typeof e){for(o in e)this.off(o,n,e[o]);return this}return(n===!1||"function"==typeof n)&&(r=n,n=t),r===!1&&(r=ot),this.each(function(){x.event.remove(this,e,r,n)})},trigger:function(e,t){return this.each(function(){x.event.trigger(e,t,this)})},triggerHandler:function(e,n){var r=this[0];return r?x.event.trigger(e,n,r,!0):t}});var st=/^.[^:#\[\.,]*$/,lt=/^(?:parents|prev(?:Until|All))/,ut=x.expr.match.needsContext,ct={children:!0,contents:!0,next:!0,prev:!0};x.fn.extend({find:function(e){var t,n=[],r=this,i=r.length;if("string"!=typeof e)return this.pushStack(x(e).filter(function(){for(t=0;i>t;t++)if(x.contains(r[t],this))return!0}));for(t=0;i>t;t++)x.find(e,r[t],n);return n=this.pushStack(i>1?x.unique(n):n),n.selector=this.selector?this.selector+" "+e:e,n},has:function(e){var t,n=x(e,this),r=n.length;return this.filter(function(){for(t=0;r>t;t++)if(x.contains(this,n[t]))return!0})},not:function(e){return this.pushStack(ft(this,e||[],!0))},filter:function(e){return this.pushStack(ft(this,e||[],!1))},is:function(e){return!!ft(this,"string"==typeof e&&ut.test(e)?x(e):e||[],!1).length},closest:function(e,t){var n,r=0,i=this.length,o=[],a=ut.test(e)||"string"!=typeof e?x(e,t||this.context):0;for(;i>r;r++)for(n=this[r];n&&n!==t;n=n.parentNode)if(11>n.nodeType&&(a?a.index(n)>-1:1===n.nodeType&&x.find.matchesSelector(n,e))){n=o.push(n);break}return this.pushStack(o.length>1?x.unique(o):o)},index:function(e){return e?"string"==typeof e?x.inArray(this[0],x(e)):x.inArray(e.jquery?e[0]:e,this):this[0]&&this[0].parentNode?this.first().prevAll().length:-1},add:function(e,t){var n="string"==typeof e?x(e,t):x.makeArray(e&&e.nodeType?[e]:e),r=x.merge(this.get(),n);return this.pushStack(x.unique(r))},addBack:function(e){return this.add(null==e?this.prevObject:this.prevObject.filter(e))}});function pt(e,t){do e=e[t];while(e&&1!==e.nodeType);return e}x.each({parent:function(e){var t=e.parentNode;return t&&11!==t.nodeType?t:null},parents:function(e){return x.dir(e,"parentNode")},parentsUntil:function(e,t,n){return x.dir(e,"parentNode",n)},next:function(e){return pt(e,"nextSibling")},prev:function(e){return pt(e,"previousSibling")},nextAll:function(e){return x.dir(e,"nextSibling")},prevAll:function(e){return x.dir(e,"previousSibling")},nextUntil:function(e,t,n){return x.dir(e,"nextSibling",n)},prevUntil:function(e,t,n){return x.dir(e,"previousSibling",n)},siblings:function(e){return x.sibling((e.parentNode||{}).firstChild,e)},children:function(e){return x.sibling(e.firstChild)},contents:function(e){return x.nodeName(e,"iframe")?e.contentDocument||e.contentWindow.document:x.merge([],e.childNodes)}},function(e,t){x.fn[e]=function(n,r){var i=x.map(this,t,n);return"Until"!==e.slice(-5)&&(r=n),r&&"string"==typeof r&&(i=x.filter(r,i)),this.length>1&&(ct[e]||(i=x.unique(i)),lt.test(e)&&(i=i.reverse())),this.pushStack(i)}}),x.extend({filter:function(e,t,n){var r=t[0];return n&&(e=":not("+e+")"),1===t.length&&1===r.nodeType?x.find.matchesSelector(r,e)?[r]:[]:x.find.matches(e,x.grep(t,function(e){return 1===e.nodeType}))},dir:function(e,n,r){var i=[],o=e[n];while(o&&9!==o.nodeType&&(r===t||1!==o.nodeType||!x(o).is(r)))1===o.nodeType&&i.push(o),o=o[n];return i},sibling:function(e,t){var n=[];for(;e;e=e.nextSibling)1===e.nodeType&&e!==t&&n.push(e);return n}});function ft(e,t,n){if(x.isFunction(t))return x.grep(e,function(e,r){return!!t.call(e,r,e)!==n});if(t.nodeType)return x.grep(e,function(e){return e===t!==n});if("string"==typeof t){if(st.test(t))return x.filter(t,e,n);t=x.filter(t,e)}return x.grep(e,function(e){return x.inArray(e,t)>=0!==n})}function dt(e){var t=ht.split("|"),n=e.createDocumentFragment();if(n.createElement)while(t.length)n.createElement(t.pop());return n}var ht="abbr|article|aside|audio|bdi|canvas|data|datalist|details|figcaption|figure|footer|header|hgroup|mark|meter|nav|output|progress|section|summary|time|video",gt=/ jQuery\d+="(?:null|\d+)"/g,mt=RegExp("<(?:"+ht+")[\\s/>]","i"),yt=/^\s+/,vt=/<(?!area|br|col|embed|hr|img|input|link|meta|param)(([\w:]+)[^>]*)\/>/gi,bt=/<([\w:]+)/,xt=/<tbody/i,wt=/<|&#?\w+;/,Tt=/<(?:script|style|link)/i,Ct=/^(?:checkbox|radio)$/i,Nt=/checked\s*(?:[^=]|=\s*.checked.)/i,kt=/^$|\/(?:java|ecma)script/i,Et=/^true\/(.*)/,St=/^\s*<!(?:\[CDATA\[|--)|(?:\]\]|--)>\s*$/g,At={option:[1,"<select multiple='multiple'>","</select>"],legend:[1,"<fieldset>","</fieldset>"],area:[1,"<map>","</map>"],param:[1,"<object>","</object>"],thead:[1,"<table>","</table>"],tr:[2,"<table><tbody>","</tbody></table>"],col:[2,"<table><tbody></tbody><colgroup>","</colgroup></table>"],td:[3,"<table><tbody><tr>","</tr></tbody></table>"],_default:x.support.htmlSerialize?[0,"",""]:[1,"X<div>","</div>"]},jt=dt(a),Dt=jt.appendChild(a.createElement("div"));At.optgroup=At.option,At.tbody=At.tfoot=At.colgroup=At.caption=At.thead,At.th=At.td,x.fn.extend({text:function(e){return x.access(this,function(e){return e===t?x.text(this):this.empty().append((this[0]&&this[0].ownerDocument||a).createTextNode(e))},null,e,arguments.length)},append:function(){return this.domManip(arguments,function(e){if(1===this.nodeType||11===this.nodeType||9===this.nodeType){var t=Lt(this,e);t.appendChild(e)}})},prepend:function(){return this.domManip(arguments,function(e){if(1===this.nodeType||11===this.nodeType||9===this.nodeType){var t=Lt(this,e);t.insertBefore(e,t.firstChild)}})},before:function(){return this.domManip(arguments,function(e){this.parentNode&&this.parentNode.insertBefore(e,this)})},after:function(){return this.domManip(arguments,function(e){this.parentNode&&this.parentNode.insertBefore(e,this.nextSibling)})},remove:function(e,t){var n,r=e?x.filter(e,this):this,i=0;for(;null!=(n=r[i]);i++)t||1!==n.nodeType||x.cleanData(Ft(n)),n.parentNode&&(t&&x.contains(n.ownerDocument,n)&&_t(Ft(n,"script")),n.parentNode.removeChild(n));return this},empty:function(){var e,t=0;for(;null!=(e=this[t]);t++){1===e.nodeType&&x.cleanData(Ft(e,!1));while(e.firstChild)e.removeChild(e.firstChild);e.options&&x.nodeName(e,"select")&&(e.options.length=0)}return this},clone:function(e,t){return e=null==e?!1:e,t=null==t?e:t,this.map(function(){return x.clone(this,e,t)})},html:function(e){return x.access(this,function(e){var n=this[0]||{},r=0,i=this.length;if(e===t)return 1===n.nodeType?n.innerHTML.replace(gt,""):t;if(!("string"!=typeof e||Tt.test(e)||!x.support.htmlSerialize&&mt.test(e)||!x.support.leadingWhitespace&&yt.test(e)||At[(bt.exec(e)||["",""])[1].toLowerCase()])){e=e.replace(vt,"<$1></$2>");try{for(;i>r;r++)n=this[r]||{},1===n.nodeType&&(x.cleanData(Ft(n,!1)),n.innerHTML=e);n=0}catch(o){}}n&&this.empty().append(e)},null,e,arguments.length)},replaceWith:function(){var e=x.map(this,function(e){return[e.nextSibling,e.parentNode]}),t=0;return this.domManip(arguments,function(n){var r=e[t++],i=e[t++];i&&(r&&r.parentNode!==i&&(r=this.nextSibling),x(this).remove(),i.insertBefore(n,r))},!0),t?this:this.remove()},detach:function(e){return this.remove(e,!0)},domManip:function(e,t,n){e=d.apply([],e);var r,i,o,a,s,l,u=0,c=this.length,p=this,f=c-1,h=e[0],g=x.isFunction(h);if(g||!(1>=c||"string"!=typeof h||x.support.checkClone)&&Nt.test(h))return this.each(function(r){var i=p.eq(r);g&&(e[0]=h.call(this,r,i.html())),i.domManip(e,t,n)});if(c&&(l=x.buildFragment(e,this[0].ownerDocument,!1,!n&&this),r=l.firstChild,1===l.childNodes.length&&(l=r),r)){for(a=x.map(Ft(l,"script"),Ht),o=a.length;c>u;u++)i=l,u!==f&&(i=x.clone(i,!0,!0),o&&x.merge(a,Ft(i,"script"))),t.call(this[u],i,u);if(o)for(s=a[a.length-1].ownerDocument,x.map(a,qt),u=0;o>u;u++)i=a[u],kt.test(i.type||"")&&!x._data(i,"globalEval")&&x.contains(s,i)&&(i.src?x._evalUrl(i.src):x.globalEval((i.text||i.textContent||i.innerHTML||"").replace(St,"")));l=r=null}return this}});function Lt(e,t){return x.nodeName(e,"table")&&x.nodeName(1===t.nodeType?t:t.firstChild,"tr")?e.getElementsByTagName("tbody")[0]||e.appendChild(e.ownerDocument.createElement("tbody")):e}function Ht(e){return e.type=(null!==x.find.attr(e,"type"))+"/"+e.type,e}function qt(e){var t=Et.exec(e.type);return t?e.type=t[1]:e.removeAttribute("type"),e}function _t(e,t){var n,r=0;for(;null!=(n=e[r]);r++)x._data(n,"globalEval",!t||x._data(t[r],"globalEval"))}function Mt(e,t){if(1===t.nodeType&&x.hasData(e)){var n,r,i,o=x._data(e),a=x._data(t,o),s=o.events;if(s){delete a.handle,a.events={};for(n in s)for(r=0,i=s[n].length;i>r;r++)x.event.add(t,n,s[n][r])}a.data&&(a.data=x.extend({},a.data))}}function Ot(e,t){var n,r,i;if(1===t.nodeType){if(n=t.nodeName.toLowerCase(),!x.support.noCloneEvent&&t[x.expando]){i=x._data(t);for(r in i.events)x.removeEvent(t,r,i.handle);t.removeAttribute(x.expando)}"script"===n&&t.text!==e.text?(Ht(t).text=e.text,qt(t)):"object"===n?(t.parentNode&&(t.outerHTML=e.outerHTML),x.support.html5Clone&&e.innerHTML&&!x.trim(t.innerHTML)&&(t.innerHTML=e.innerHTML)):"input"===n&&Ct.test(e.type)?(t.defaultChecked=t.checked=e.checked,t.value!==e.value&&(t.value=e.value)):"option"===n?t.defaultSelected=t.selected=e.defaultSelected:("input"===n||"textarea"===n)&&(t.defaultValue=e.defaultValue)}}x.each({appendTo:"append",prependTo:"prepend",insertBefore:"before",insertAfter:"after",replaceAll:"replaceWith"},function(e,t){x.fn[e]=function(e){var n,r=0,i=[],o=x(e),a=o.length-1;for(;a>=r;r++)n=r===a?this:this.clone(!0),x(o[r])[t](n),h.apply(i,n.get());return this.pushStack(i)}});function Ft(e,n){var r,o,a=0,s=typeof e.getElementsByTagName!==i?e.getElementsByTagName(n||"*"):typeof e.querySelectorAll!==i?e.querySelectorAll(n||"*"):t;if(!s)for(s=[],r=e.childNodes||e;null!=(o=r[a]);a++)!n||x.nodeName(o,n)?s.push(o):x.merge(s,Ft(o,n));return n===t||n&&x.nodeName(e,n)?x.merge([e],s):s}function Bt(e){Ct.test(e.type)&&(e.defaultChecked=e.checked)}x.extend({clone:function(e,t,n){var r,i,o,a,s,l=x.contains(e.ownerDocument,e);if(x.support.html5Clone||x.isXMLDoc(e)||!mt.test("<"+e.nodeName+">")?o=e.cloneNode(!0):(Dt.innerHTML=e.outerHTML,Dt.removeChild(o=Dt.firstChild)),!(x.support.noCloneEvent&&x.support.noCloneChecked||1!==e.nodeType&&11!==e.nodeType||x.isXMLDoc(e)))for(r=Ft(o),s=Ft(e),a=0;null!=(i=s[a]);++a)r[a]&&Ot(i,r[a]);if(t)if(n)for(s=s||Ft(e),r=r||Ft(o),a=0;null!=(i=s[a]);a++)Mt(i,r[a]);else Mt(e,o);return r=Ft(o,"script"),r.length>0&&_t(r,!l&&Ft(e,"script")),r=s=i=null,o},buildFragment:function(e,t,n,r){var i,o,a,s,l,u,c,p=e.length,f=dt(t),d=[],h=0;for(;p>h;h++)if(o=e[h],o||0===o)if("object"===x.type(o))x.merge(d,o.nodeType?[o]:o);else if(wt.test(o)){s=s||f.appendChild(t.createElement("div")),l=(bt.exec(o)||["",""])[1].toLowerCase(),c=At[l]||At._default,s.innerHTML=c[1]+o.replace(vt,"<$1></$2>")+c[2],i=c[0];while(i--)s=s.lastChild;if(!x.support.leadingWhitespace&&yt.test(o)&&d.push(t.createTextNode(yt.exec(o)[0])),!x.support.tbody){o="table"!==l||xt.test(o)?"<table>"!==c[1]||xt.test(o)?0:s:s.firstChild,i=o&&o.childNodes.length;while(i--)x.nodeName(u=o.childNodes[i],"tbody")&&!u.childNodes.length&&o.removeChild(u)}x.merge(d,s.childNodes),s.textContent="";while(s.firstChild)s.removeChild(s.firstChild);s=f.lastChild}else d.push(t.createTextNode(o));s&&f.removeChild(s),x.support.appendChecked||x.grep(Ft(d,"input"),Bt),h=0;while(o=d[h++])if((!r||-1===x.inArray(o,r))&&(a=x.contains(o.ownerDocument,o),s=Ft(f.appendChild(o),"script"),a&&_t(s),n)){i=0;while(o=s[i++])kt.test(o.type||"")&&n.push(o)}return s=null,f},cleanData:function(e,t){var n,r,o,a,s=0,l=x.expando,u=x.cache,c=x.support.deleteExpando,f=x.event.special;for(;null!=(n=e[s]);s++)if((t||x.acceptData(n))&&(o=n[l],a=o&&u[o])){if(a.events)for(r in a.events)f[r]?x.event.remove(n,r):x.removeEvent(n,r,a.handle);
u[o]&&(delete u[o],c?delete n[l]:typeof n.removeAttribute!==i?n.removeAttribute(l):n[l]=null,p.push(o))}},_evalUrl:function(e){return x.ajax({url:e,type:"GET",dataType:"script",async:!1,global:!1,"throws":!0})}}),x.fn.extend({wrapAll:function(e){if(x.isFunction(e))return this.each(function(t){x(this).wrapAll(e.call(this,t))});if(this[0]){var t=x(e,this[0].ownerDocument).eq(0).clone(!0);this[0].parentNode&&t.insertBefore(this[0]),t.map(function(){var e=this;while(e.firstChild&&1===e.firstChild.nodeType)e=e.firstChild;return e}).append(this)}return this},wrapInner:function(e){return x.isFunction(e)?this.each(function(t){x(this).wrapInner(e.call(this,t))}):this.each(function(){var t=x(this),n=t.contents();n.length?n.wrapAll(e):t.append(e)})},wrap:function(e){var t=x.isFunction(e);return this.each(function(n){x(this).wrapAll(t?e.call(this,n):e)})},unwrap:function(){return this.parent().each(function(){x.nodeName(this,"body")||x(this).replaceWith(this.childNodes)}).end()}});var Pt,Rt,Wt,$t=/alpha\([^)]*\)/i,It=/opacity\s*=\s*([^)]*)/,zt=/^(top|right|bottom|left)$/,Xt=/^(none|table(?!-c[ea]).+)/,Ut=/^margin/,Vt=RegExp("^("+w+")(.*)$","i"),Yt=RegExp("^("+w+")(?!px)[a-z%]+$","i"),Jt=RegExp("^([+-])=("+w+")","i"),Gt={BODY:"block"},Qt={position:"absolute",visibility:"hidden",display:"block"},Kt={letterSpacing:0,fontWeight:400},Zt=["Top","Right","Bottom","Left"],en=["Webkit","O","Moz","ms"];function tn(e,t){if(t in e)return t;var n=t.charAt(0).toUpperCase()+t.slice(1),r=t,i=en.length;while(i--)if(t=en[i]+n,t in e)return t;return r}function nn(e,t){return e=t||e,"none"===x.css(e,"display")||!x.contains(e.ownerDocument,e)}function rn(e,t){var n,r,i,o=[],a=0,s=e.length;for(;s>a;a++)r=e[a],r.style&&(o[a]=x._data(r,"olddisplay"),n=r.style.display,t?(o[a]||"none"!==n||(r.style.display=""),""===r.style.display&&nn(r)&&(o[a]=x._data(r,"olddisplay",ln(r.nodeName)))):o[a]||(i=nn(r),(n&&"none"!==n||!i)&&x._data(r,"olddisplay",i?n:x.css(r,"display"))));for(a=0;s>a;a++)r=e[a],r.style&&(t&&"none"!==r.style.display&&""!==r.style.display||(r.style.display=t?o[a]||"":"none"));return e}x.fn.extend({css:function(e,n){return x.access(this,function(e,n,r){var i,o,a={},s=0;if(x.isArray(n)){for(o=Rt(e),i=n.length;i>s;s++)a[n[s]]=x.css(e,n[s],!1,o);return a}return r!==t?x.style(e,n,r):x.css(e,n)},e,n,arguments.length>1)},show:function(){return rn(this,!0)},hide:function(){return rn(this)},toggle:function(e){return"boolean"==typeof e?e?this.show():this.hide():this.each(function(){nn(this)?x(this).show():x(this).hide()})}}),x.extend({cssHooks:{opacity:{get:function(e,t){if(t){var n=Wt(e,"opacity");return""===n?"1":n}}}},cssNumber:{columnCount:!0,fillOpacity:!0,fontWeight:!0,lineHeight:!0,opacity:!0,order:!0,orphans:!0,widows:!0,zIndex:!0,zoom:!0},cssProps:{"float":x.support.cssFloat?"cssFloat":"styleFloat"},style:function(e,n,r,i){if(e&&3!==e.nodeType&&8!==e.nodeType&&e.style){var o,a,s,l=x.camelCase(n),u=e.style;if(n=x.cssProps[l]||(x.cssProps[l]=tn(u,l)),s=x.cssHooks[n]||x.cssHooks[l],r===t)return s&&"get"in s&&(o=s.get(e,!1,i))!==t?o:u[n];if(a=typeof r,"string"===a&&(o=Jt.exec(r))&&(r=(o[1]+1)*o[2]+parseFloat(x.css(e,n)),a="number"),!(null==r||"number"===a&&isNaN(r)||("number"!==a||x.cssNumber[l]||(r+="px"),x.support.clearCloneStyle||""!==r||0!==n.indexOf("background")||(u[n]="inherit"),s&&"set"in s&&(r=s.set(e,r,i))===t)))try{u[n]=r}catch(c){}}},css:function(e,n,r,i){var o,a,s,l=x.camelCase(n);return n=x.cssProps[l]||(x.cssProps[l]=tn(e.style,l)),s=x.cssHooks[n]||x.cssHooks[l],s&&"get"in s&&(a=s.get(e,!0,r)),a===t&&(a=Wt(e,n,i)),"normal"===a&&n in Kt&&(a=Kt[n]),""===r||r?(o=parseFloat(a),r===!0||x.isNumeric(o)?o||0:a):a}}),e.getComputedStyle?(Rt=function(t){return e.getComputedStyle(t,null)},Wt=function(e,n,r){var i,o,a,s=r||Rt(e),l=s?s.getPropertyValue(n)||s[n]:t,u=e.style;return s&&(""!==l||x.contains(e.ownerDocument,e)||(l=x.style(e,n)),Yt.test(l)&&Ut.test(n)&&(i=u.width,o=u.minWidth,a=u.maxWidth,u.minWidth=u.maxWidth=u.width=l,l=s.width,u.width=i,u.minWidth=o,u.maxWidth=a)),l}):a.documentElement.currentStyle&&(Rt=function(e){return e.currentStyle},Wt=function(e,n,r){var i,o,a,s=r||Rt(e),l=s?s[n]:t,u=e.style;return null==l&&u&&u[n]&&(l=u[n]),Yt.test(l)&&!zt.test(n)&&(i=u.left,o=e.runtimeStyle,a=o&&o.left,a&&(o.left=e.currentStyle.left),u.left="fontSize"===n?"1em":l,l=u.pixelLeft+"px",u.left=i,a&&(o.left=a)),""===l?"auto":l});function on(e,t,n){var r=Vt.exec(t);return r?Math.max(0,r[1]-(n||0))+(r[2]||"px"):t}function an(e,t,n,r,i){var o=n===(r?"border":"content")?4:"width"===t?1:0,a=0;for(;4>o;o+=2)"margin"===n&&(a+=x.css(e,n+Zt[o],!0,i)),r?("content"===n&&(a-=x.css(e,"padding"+Zt[o],!0,i)),"margin"!==n&&(a-=x.css(e,"border"+Zt[o]+"Width",!0,i))):(a+=x.css(e,"padding"+Zt[o],!0,i),"padding"!==n&&(a+=x.css(e,"border"+Zt[o]+"Width",!0,i)));return a}function sn(e,t,n){var r=!0,i="width"===t?e.offsetWidth:e.offsetHeight,o=Rt(e),a=x.support.boxSizing&&"border-box"===x.css(e,"boxSizing",!1,o);if(0>=i||null==i){if(i=Wt(e,t,o),(0>i||null==i)&&(i=e.style[t]),Yt.test(i))return i;r=a&&(x.support.boxSizingReliable||i===e.style[t]),i=parseFloat(i)||0}return i+an(e,t,n||(a?"border":"content"),r,o)+"px"}function ln(e){var t=a,n=Gt[e];return n||(n=un(e,t),"none"!==n&&n||(Pt=(Pt||x("<iframe frameborder='0' width='0' height='0'/>").css("cssText","display:block !important")).appendTo(t.documentElement),t=(Pt[0].contentWindow||Pt[0].contentDocument).document,t.write("<!doctype html><html><body>"),t.close(),n=un(e,t),Pt.detach()),Gt[e]=n),n}function un(e,t){var n=x(t.createElement(e)).appendTo(t.body),r=x.css(n[0],"display");return n.remove(),r}x.each(["height","width"],function(e,n){x.cssHooks[n]={get:function(e,r,i){return r?0===e.offsetWidth&&Xt.test(x.css(e,"display"))?x.swap(e,Qt,function(){return sn(e,n,i)}):sn(e,n,i):t},set:function(e,t,r){var i=r&&Rt(e);return on(e,t,r?an(e,n,r,x.support.boxSizing&&"border-box"===x.css(e,"boxSizing",!1,i),i):0)}}}),x.support.opacity||(x.cssHooks.opacity={get:function(e,t){return It.test((t&&e.currentStyle?e.currentStyle.filter:e.style.filter)||"")?.01*parseFloat(RegExp.$1)+"":t?"1":""},set:function(e,t){var n=e.style,r=e.currentStyle,i=x.isNumeric(t)?"alpha(opacity="+100*t+")":"",o=r&&r.filter||n.filter||"";n.zoom=1,(t>=1||""===t)&&""===x.trim(o.replace($t,""))&&n.removeAttribute&&(n.removeAttribute("filter"),""===t||r&&!r.filter)||(n.filter=$t.test(o)?o.replace($t,i):o+" "+i)}}),x(function(){x.support.reliableMarginRight||(x.cssHooks.marginRight={get:function(e,n){return n?x.swap(e,{display:"inline-block"},Wt,[e,"marginRight"]):t}}),!x.support.pixelPosition&&x.fn.position&&x.each(["top","left"],function(e,n){x.cssHooks[n]={get:function(e,r){return r?(r=Wt(e,n),Yt.test(r)?x(e).position()[n]+"px":r):t}}})}),x.expr&&x.expr.filters&&(x.expr.filters.hidden=function(e){return 0>=e.offsetWidth&&0>=e.offsetHeight||!x.support.reliableHiddenOffsets&&"none"===(e.style&&e.style.display||x.css(e,"display"))},x.expr.filters.visible=function(e){return!x.expr.filters.hidden(e)}),x.each({margin:"",padding:"",border:"Width"},function(e,t){x.cssHooks[e+t]={expand:function(n){var r=0,i={},o="string"==typeof n?n.split(" "):[n];for(;4>r;r++)i[e+Zt[r]+t]=o[r]||o[r-2]||o[0];return i}},Ut.test(e)||(x.cssHooks[e+t].set=on)});var cn=/%20/g,pn=/\[\]$/,fn=/\r?\n/g,dn=/^(?:submit|button|image|reset|file)$/i,hn=/^(?:input|select|textarea|keygen)/i;x.fn.extend({serialize:function(){return x.param(this.serializeArray())},serializeArray:function(){return this.map(function(){var e=x.prop(this,"elements");return e?x.makeArray(e):this}).filter(function(){var e=this.type;return this.name&&!x(this).is(":disabled")&&hn.test(this.nodeName)&&!dn.test(e)&&(this.checked||!Ct.test(e))}).map(function(e,t){var n=x(this).val();return null==n?null:x.isArray(n)?x.map(n,function(e){return{name:t.name,value:e.replace(fn,"\r\n")}}):{name:t.name,value:n.replace(fn,"\r\n")}}).get()}}),x.param=function(e,n){var r,i=[],o=function(e,t){t=x.isFunction(t)?t():null==t?"":t,i[i.length]=encodeURIComponent(e)+"="+encodeURIComponent(t)};if(n===t&&(n=x.ajaxSettings&&x.ajaxSettings.traditional),x.isArray(e)||e.jquery&&!x.isPlainObject(e))x.each(e,function(){o(this.name,this.value)});else for(r in e)gn(r,e[r],n,o);return i.join("&").replace(cn,"+")};function gn(e,t,n,r){var i;if(x.isArray(t))x.each(t,function(t,i){n||pn.test(e)?r(e,i):gn(e+"["+("object"==typeof i?t:"")+"]",i,n,r)});else if(n||"object"!==x.type(t))r(e,t);else for(i in t)gn(e+"["+i+"]",t[i],n,r)}x.each("blur focus focusin focusout load resize scroll unload click dblclick mousedown mouseup mousemove mouseover mouseout mouseenter mouseleave change select submit keydown keypress keyup error contextmenu".split(" "),function(e,t){x.fn[t]=function(e,n){return arguments.length>0?this.on(t,null,e,n):this.trigger(t)}}),x.fn.extend({hover:function(e,t){return this.mouseenter(e).mouseleave(t||e)},bind:function(e,t,n){return this.on(e,null,t,n)},unbind:function(e,t){return this.off(e,null,t)},delegate:function(e,t,n,r){return this.on(t,e,n,r)},undelegate:function(e,t,n){return 1===arguments.length?this.off(e,"**"):this.off(t,e||"**",n)}});var mn,yn,vn=x.now(),bn=/\?/,xn=/#.*$/,wn=/([?&])_=[^&]*/,Tn=/^(.*?):[ \t]*([^\r\n]*)\r?$/gm,Cn=/^(?:about|app|app-storage|.+-extension|file|res|widget):$/,Nn=/^(?:GET|HEAD)$/,kn=/^\/\//,En=/^([\w.+-]+:)(?:\/\/([^\/?#:]*)(?::(\d+)|)|)/,Sn=x.fn.load,An={},jn={},Dn="*/".concat("*");try{yn=o.href}catch(Ln){yn=a.createElement("a"),yn.href="",yn=yn.href}mn=En.exec(yn.toLowerCase())||[];function Hn(e){return function(t,n){"string"!=typeof t&&(n=t,t="*");var r,i=0,o=t.toLowerCase().match(T)||[];if(x.isFunction(n))while(r=o[i++])"+"===r[0]?(r=r.slice(1)||"*",(e[r]=e[r]||[]).unshift(n)):(e[r]=e[r]||[]).push(n)}}function qn(e,n,r,i){var o={},a=e===jn;function s(l){var u;return o[l]=!0,x.each(e[l]||[],function(e,l){var c=l(n,r,i);return"string"!=typeof c||a||o[c]?a?!(u=c):t:(n.dataTypes.unshift(c),s(c),!1)}),u}return s(n.dataTypes[0])||!o["*"]&&s("*")}function _n(e,n){var r,i,o=x.ajaxSettings.flatOptions||{};for(i in n)n[i]!==t&&((o[i]?e:r||(r={}))[i]=n[i]);return r&&x.extend(!0,e,r),e}x.fn.load=function(e,n,r){if("string"!=typeof e&&Sn)return Sn.apply(this,arguments);var i,o,a,s=this,l=e.indexOf(" ");return l>=0&&(i=e.slice(l,e.length),e=e.slice(0,l)),x.isFunction(n)?(r=n,n=t):n&&"object"==typeof n&&(a="POST"),s.length>0&&x.ajax({url:e,type:a,dataType:"html",data:n}).done(function(e){o=arguments,s.html(i?x("<div>").append(x.parseHTML(e)).find(i):e)}).complete(r&&function(e,t){s.each(r,o||[e.responseText,t,e])}),this},x.each(["ajaxStart","ajaxStop","ajaxComplete","ajaxError","ajaxSuccess","ajaxSend"],function(e,t){x.fn[t]=function(e){return this.on(t,e)}}),x.extend({active:0,lastModified:{},etag:{},ajaxSettings:{url:yn,type:"GET",isLocal:Cn.test(mn[1]),global:!0,processData:!0,async:!0,contentType:"application/x-www-form-urlencoded; charset=UTF-8",accepts:{"*":Dn,text:"text/plain",html:"text/html",xml:"application/xml, text/xml",json:"application/json, text/javascript"},contents:{xml:/xml/,html:/html/,json:/json/},responseFields:{xml:"responseXML",text:"responseText",json:"responseJSON"},converters:{"* text":String,"text html":!0,"text json":x.parseJSON,"text xml":x.parseXML},flatOptions:{url:!0,context:!0}},ajaxSetup:function(e,t){return t?_n(_n(e,x.ajaxSettings),t):_n(x.ajaxSettings,e)},ajaxPrefilter:Hn(An),ajaxTransport:Hn(jn),ajax:function(e,n){"object"==typeof e&&(n=e,e=t),n=n||{};var r,i,o,a,s,l,u,c,p=x.ajaxSetup({},n),f=p.context||p,d=p.context&&(f.nodeType||f.jquery)?x(f):x.event,h=x.Deferred(),g=x.Callbacks("once memory"),m=p.statusCode||{},y={},v={},b=0,w="canceled",C={readyState:0,getResponseHeader:function(e){var t;if(2===b){if(!c){c={};while(t=Tn.exec(a))c[t[1].toLowerCase()]=t[2]}t=c[e.toLowerCase()]}return null==t?null:t},getAllResponseHeaders:function(){return 2===b?a:null},setRequestHeader:function(e,t){var n=e.toLowerCase();return b||(e=v[n]=v[n]||e,y[e]=t),this},overrideMimeType:function(e){return b||(p.mimeType=e),this},statusCode:function(e){var t;if(e)if(2>b)for(t in e)m[t]=[m[t],e[t]];else C.always(e[C.status]);return this},abort:function(e){var t=e||w;return u&&u.abort(t),k(0,t),this}};if(h.promise(C).complete=g.add,C.success=C.done,C.error=C.fail,p.url=((e||p.url||yn)+"").replace(xn,"").replace(kn,mn[1]+"//"),p.type=n.method||n.type||p.method||p.type,p.dataTypes=x.trim(p.dataType||"*").toLowerCase().match(T)||[""],null==p.crossDomain&&(r=En.exec(p.url.toLowerCase()),p.crossDomain=!(!r||r[1]===mn[1]&&r[2]===mn[2]&&(r[3]||("http:"===r[1]?"80":"443"))===(mn[3]||("http:"===mn[1]?"80":"443")))),p.data&&p.processData&&"string"!=typeof p.data&&(p.data=x.param(p.data,p.traditional)),qn(An,p,n,C),2===b)return C;l=p.global,l&&0===x.active++&&x.event.trigger("ajaxStart"),p.type=p.type.toUpperCase(),p.hasContent=!Nn.test(p.type),o=p.url,p.hasContent||(p.data&&(o=p.url+=(bn.test(o)?"&":"?")+p.data,delete p.data),p.cache===!1&&(p.url=wn.test(o)?o.replace(wn,"$1_="+vn++):o+(bn.test(o)?"&":"?")+"_="+vn++)),p.ifModified&&(x.lastModified[o]&&C.setRequestHeader("If-Modified-Since",x.lastModified[o]),x.etag[o]&&C.setRequestHeader("If-None-Match",x.etag[o])),(p.data&&p.hasContent&&p.contentType!==!1||n.contentType)&&C.setRequestHeader("Content-Type",p.contentType),C.setRequestHeader("Accept",p.dataTypes[0]&&p.accepts[p.dataTypes[0]]?p.accepts[p.dataTypes[0]]+("*"!==p.dataTypes[0]?", "+Dn+"; q=0.01":""):p.accepts["*"]);for(i in p.headers)C.setRequestHeader(i,p.headers[i]);if(p.beforeSend&&(p.beforeSend.call(f,C,p)===!1||2===b))return C.abort();w="abort";for(i in{success:1,error:1,complete:1})C[i](p[i]);if(u=qn(jn,p,n,C)){C.readyState=1,l&&d.trigger("ajaxSend",[C,p]),p.async&&p.timeout>0&&(s=setTimeout(function(){C.abort("timeout")},p.timeout));try{b=1,u.send(y,k)}catch(N){if(!(2>b))throw N;k(-1,N)}}else k(-1,"No Transport");function k(e,n,r,i){var c,y,v,w,T,N=n;2!==b&&(b=2,s&&clearTimeout(s),u=t,a=i||"",C.readyState=e>0?4:0,c=e>=200&&300>e||304===e,r&&(w=Mn(p,C,r)),w=On(p,w,C,c),c?(p.ifModified&&(T=C.getResponseHeader("Last-Modified"),T&&(x.lastModified[o]=T),T=C.getResponseHeader("etag"),T&&(x.etag[o]=T)),204===e||"HEAD"===p.type?N="nocontent":304===e?N="notmodified":(N=w.state,y=w.data,v=w.error,c=!v)):(v=N,(e||!N)&&(N="error",0>e&&(e=0))),C.status=e,C.statusText=(n||N)+"",c?h.resolveWith(f,[y,N,C]):h.rejectWith(f,[C,N,v]),C.statusCode(m),m=t,l&&d.trigger(c?"ajaxSuccess":"ajaxError",[C,p,c?y:v]),g.fireWith(f,[C,N]),l&&(d.trigger("ajaxComplete",[C,p]),--x.active||x.event.trigger("ajaxStop")))}return C},getJSON:function(e,t,n){return x.get(e,t,n,"json")},getScript:function(e,n){return x.get(e,t,n,"script")}}),x.each(["get","post"],function(e,n){x[n]=function(e,r,i,o){return x.isFunction(r)&&(o=o||i,i=r,r=t),x.ajax({url:e,type:n,dataType:o,data:r,success:i})}});function Mn(e,n,r){var i,o,a,s,l=e.contents,u=e.dataTypes;while("*"===u[0])u.shift(),o===t&&(o=e.mimeType||n.getResponseHeader("Content-Type"));if(o)for(s in l)if(l[s]&&l[s].test(o)){u.unshift(s);break}if(u[0]in r)a=u[0];else{for(s in r){if(!u[0]||e.converters[s+" "+u[0]]){a=s;break}i||(i=s)}a=a||i}return a?(a!==u[0]&&u.unshift(a),r[a]):t}function On(e,t,n,r){var i,o,a,s,l,u={},c=e.dataTypes.slice();if(c[1])for(a in e.converters)u[a.toLowerCase()]=e.converters[a];o=c.shift();while(o)if(e.responseFields[o]&&(n[e.responseFields[o]]=t),!l&&r&&e.dataFilter&&(t=e.dataFilter(t,e.dataType)),l=o,o=c.shift())if("*"===o)o=l;else if("*"!==l&&l!==o){if(a=u[l+" "+o]||u["* "+o],!a)for(i in u)if(s=i.split(" "),s[1]===o&&(a=u[l+" "+s[0]]||u["* "+s[0]])){a===!0?a=u[i]:u[i]!==!0&&(o=s[0],c.unshift(s[1]));break}if(a!==!0)if(a&&e["throws"])t=a(t);else try{t=a(t)}catch(p){return{state:"parsererror",error:a?p:"No conversion from "+l+" to "+o}}}return{state:"success",data:t}}x.ajaxSetup({accepts:{script:"text/javascript, application/javascript, application/ecmascript, application/x-ecmascript"},contents:{script:/(?:java|ecma)script/},converters:{"text script":function(e){return x.globalEval(e),e}}}),x.ajaxPrefilter("script",function(e){e.cache===t&&(e.cache=!1),e.crossDomain&&(e.type="GET",e.global=!1)}),x.ajaxTransport("script",function(e){if(e.crossDomain){var n,r=a.head||x("head")[0]||a.documentElement;return{send:function(t,i){n=a.createElement("script"),n.async=!0,e.scriptCharset&&(n.charset=e.scriptCharset),n.src=e.url,n.onload=n.onreadystatechange=function(e,t){(t||!n.readyState||/loaded|complete/.test(n.readyState))&&(n.onload=n.onreadystatechange=null,n.parentNode&&n.parentNode.removeChild(n),n=null,t||i(200,"success"))},r.insertBefore(n,r.firstChild)},abort:function(){n&&n.onload(t,!0)}}}});var Fn=[],Bn=/(=)\?(?=&|$)|\?\?/;x.ajaxSetup({jsonp:"callback",jsonpCallback:function(){var e=Fn.pop()||x.expando+"_"+vn++;return this[e]=!0,e}}),x.ajaxPrefilter("json jsonp",function(n,r,i){var o,a,s,l=n.jsonp!==!1&&(Bn.test(n.url)?"url":"string"==typeof n.data&&!(n.contentType||"").indexOf("application/x-www-form-urlencoded")&&Bn.test(n.data)&&"data");return l||"jsonp"===n.dataTypes[0]?(o=n.jsonpCallback=x.isFunction(n.jsonpCallback)?n.jsonpCallback():n.jsonpCallback,l?n[l]=n[l].replace(Bn,"$1"+o):n.jsonp!==!1&&(n.url+=(bn.test(n.url)?"&":"?")+n.jsonp+"="+o),n.converters["script json"]=function(){return s||x.error(o+" was not called"),s[0]},n.dataTypes[0]="json",a=e[o],e[o]=function(){s=arguments},i.always(function(){e[o]=a,n[o]&&(n.jsonpCallback=r.jsonpCallback,Fn.push(o)),s&&x.isFunction(a)&&a(s[0]),s=a=t}),"script"):t});var Pn,Rn,Wn=0,$n=e.ActiveXObject&&function(){var e;for(e in Pn)Pn[e](t,!0)};function In(){try{return new e.XMLHttpRequest}catch(t){}}function zn(){try{return new e.ActiveXObject("Microsoft.XMLHTTP")}catch(t){}}x.ajaxSettings.xhr=e.ActiveXObject?function(){return!this.isLocal&&In()||zn()}:In,Rn=x.ajaxSettings.xhr(),x.support.cors=!!Rn&&"withCredentials"in Rn,Rn=x.support.ajax=!!Rn,Rn&&x.ajaxTransport(function(n){if(!n.crossDomain||x.support.cors){var r;return{send:function(i,o){var a,s,l=n.xhr();if(n.username?l.open(n.type,n.url,n.async,n.username,n.password):l.open(n.type,n.url,n.async),n.xhrFields)for(s in n.xhrFields)l[s]=n.xhrFields[s];n.mimeType&&l.overrideMimeType&&l.overrideMimeType(n.mimeType),n.crossDomain||i["X-Requested-With"]||(i["X-Requested-With"]="XMLHttpRequest");try{for(s in i)l.setRequestHeader(s,i[s])}catch(u){}l.send(n.hasContent&&n.data||null),r=function(e,i){var s,u,c,p;try{if(r&&(i||4===l.readyState))if(r=t,a&&(l.onreadystatechange=x.noop,$n&&delete Pn[a]),i)4!==l.readyState&&l.abort();else{p={},s=l.status,u=l.getAllResponseHeaders(),"string"==typeof l.responseText&&(p.text=l.responseText);try{c=l.statusText}catch(f){c=""}s||!n.isLocal||n.crossDomain?1223===s&&(s=204):s=p.text?200:404}}catch(d){i||o(-1,d)}p&&o(s,c,p,u)},n.async?4===l.readyState?setTimeout(r):(a=++Wn,$n&&(Pn||(Pn={},x(e).unload($n)),Pn[a]=r),l.onreadystatechange=r):r()},abort:function(){r&&r(t,!0)}}}});var Xn,Un,Vn=/^(?:toggle|show|hide)$/,Yn=RegExp("^(?:([+-])=|)("+w+")([a-z%]*)$","i"),Jn=/queueHooks$/,Gn=[nr],Qn={"*":[function(e,t){var n=this.createTween(e,t),r=n.cur(),i=Yn.exec(t),o=i&&i[3]||(x.cssNumber[e]?"":"px"),a=(x.cssNumber[e]||"px"!==o&&+r)&&Yn.exec(x.css(n.elem,e)),s=1,l=20;if(a&&a[3]!==o){o=o||a[3],i=i||[],a=+r||1;do s=s||".5",a/=s,x.style(n.elem,e,a+o);while(s!==(s=n.cur()/r)&&1!==s&&--l)}return i&&(a=n.start=+a||+r||0,n.unit=o,n.end=i[1]?a+(i[1]+1)*i[2]:+i[2]),n}]};function Kn(){return setTimeout(function(){Xn=t}),Xn=x.now()}function Zn(e,t,n){var r,i=(Qn[t]||[]).concat(Qn["*"]),o=0,a=i.length;for(;a>o;o++)if(r=i[o].call(n,t,e))return r}function er(e,t,n){var r,i,o=0,a=Gn.length,s=x.Deferred().always(function(){delete l.elem}),l=function(){if(i)return!1;var t=Xn||Kn(),n=Math.max(0,u.startTime+u.duration-t),r=n/u.duration||0,o=1-r,a=0,l=u.tweens.length;for(;l>a;a++)u.tweens[a].run(o);return s.notifyWith(e,[u,o,n]),1>o&&l?n:(s.resolveWith(e,[u]),!1)},u=s.promise({elem:e,props:x.extend({},t),opts:x.extend(!0,{specialEasing:{}},n),originalProperties:t,originalOptions:n,startTime:Xn||Kn(),duration:n.duration,tweens:[],createTween:function(t,n){var r=x.Tween(e,u.opts,t,n,u.opts.specialEasing[t]||u.opts.easing);return u.tweens.push(r),r},stop:function(t){var n=0,r=t?u.tweens.length:0;if(i)return this;for(i=!0;r>n;n++)u.tweens[n].run(1);return t?s.resolveWith(e,[u,t]):s.rejectWith(e,[u,t]),this}}),c=u.props;for(tr(c,u.opts.specialEasing);a>o;o++)if(r=Gn[o].call(u,e,c,u.opts))return r;return x.map(c,Zn,u),x.isFunction(u.opts.start)&&u.opts.start.call(e,u),x.fx.timer(x.extend(l,{elem:e,anim:u,queue:u.opts.queue})),u.progress(u.opts.progress).done(u.opts.done,u.opts.complete).fail(u.opts.fail).always(u.opts.always)}function tr(e,t){var n,r,i,o,a;for(n in e)if(r=x.camelCase(n),i=t[r],o=e[n],x.isArray(o)&&(i=o[1],o=e[n]=o[0]),n!==r&&(e[r]=o,delete e[n]),a=x.cssHooks[r],a&&"expand"in a){o=a.expand(o),delete e[r];for(n in o)n in e||(e[n]=o[n],t[n]=i)}else t[r]=i}x.Animation=x.extend(er,{tweener:function(e,t){x.isFunction(e)?(t=e,e=["*"]):e=e.split(" ");var n,r=0,i=e.length;for(;i>r;r++)n=e[r],Qn[n]=Qn[n]||[],Qn[n].unshift(t)},prefilter:function(e,t){t?Gn.unshift(e):Gn.push(e)}});function nr(e,t,n){var r,i,o,a,s,l,u=this,c={},p=e.style,f=e.nodeType&&nn(e),d=x._data(e,"fxshow");n.queue||(s=x._queueHooks(e,"fx"),null==s.unqueued&&(s.unqueued=0,l=s.empty.fire,s.empty.fire=function(){s.unqueued||l()}),s.unqueued++,u.always(function(){u.always(function(){s.unqueued--,x.queue(e,"fx").length||s.empty.fire()})})),1===e.nodeType&&("height"in t||"width"in t)&&(n.overflow=[p.overflow,p.overflowX,p.overflowY],"inline"===x.css(e,"display")&&"none"===x.css(e,"float")&&(x.support.inlineBlockNeedsLayout&&"inline"!==ln(e.nodeName)?p.zoom=1:p.display="inline-block")),n.overflow&&(p.overflow="hidden",x.support.shrinkWrapBlocks||u.always(function(){p.overflow=n.overflow[0],p.overflowX=n.overflow[1],p.overflowY=n.overflow[2]}));for(r in t)if(i=t[r],Vn.exec(i)){if(delete t[r],o=o||"toggle"===i,i===(f?"hide":"show"))continue;c[r]=d&&d[r]||x.style(e,r)}if(!x.isEmptyObject(c)){d?"hidden"in d&&(f=d.hidden):d=x._data(e,"fxshow",{}),o&&(d.hidden=!f),f?x(e).show():u.done(function(){x(e).hide()}),u.done(function(){var t;x._removeData(e,"fxshow");for(t in c)x.style(e,t,c[t])});for(r in c)a=Zn(f?d[r]:0,r,u),r in d||(d[r]=a.start,f&&(a.end=a.start,a.start="width"===r||"height"===r?1:0))}}function rr(e,t,n,r,i){return new rr.prototype.init(e,t,n,r,i)}x.Tween=rr,rr.prototype={constructor:rr,init:function(e,t,n,r,i,o){this.elem=e,this.prop=n,this.easing=i||"swing",this.options=t,this.start=this.now=this.cur(),this.end=r,this.unit=o||(x.cssNumber[n]?"":"px")},cur:function(){var e=rr.propHooks[this.prop];return e&&e.get?e.get(this):rr.propHooks._default.get(this)},run:function(e){var t,n=rr.propHooks[this.prop];return this.pos=t=this.options.duration?x.easing[this.easing](e,this.options.duration*e,0,1,this.options.duration):e,this.now=(this.end-this.start)*t+this.start,this.options.step&&this.options.step.call(this.elem,this.now,this),n&&n.set?n.set(this):rr.propHooks._default.set(this),this}},rr.prototype.init.prototype=rr.prototype,rr.propHooks={_default:{get:function(e){var t;return null==e.elem[e.prop]||e.elem.style&&null!=e.elem.style[e.prop]?(t=x.css(e.elem,e.prop,""),t&&"auto"!==t?t:0):e.elem[e.prop]},set:function(e){x.fx.step[e.prop]?x.fx.step[e.prop](e):e.elem.style&&(null!=e.elem.style[x.cssProps[e.prop]]||x.cssHooks[e.prop])?x.style(e.elem,e.prop,e.now+e.unit):e.elem[e.prop]=e.now}}},rr.propHooks.scrollTop=rr.propHooks.scrollLeft={set:function(e){e.elem.nodeType&&e.elem.parentNode&&(e.elem[e.prop]=e.now)}},x.each(["toggle","show","hide"],function(e,t){var n=x.fn[t];x.fn[t]=function(e,r,i){return null==e||"boolean"==typeof e?n.apply(this,arguments):this.animate(ir(t,!0),e,r,i)}}),x.fn.extend({fadeTo:function(e,t,n,r){return this.filter(nn).css("opacity",0).show().end().animate({opacity:t},e,n,r)},animate:function(e,t,n,r){var i=x.isEmptyObject(e),o=x.speed(t,n,r),a=function(){var t=er(this,x.extend({},e),o);(i||x._data(this,"finish"))&&t.stop(!0)};return a.finish=a,i||o.queue===!1?this.each(a):this.queue(o.queue,a)},stop:function(e,n,r){var i=function(e){var t=e.stop;delete e.stop,t(r)};return"string"!=typeof e&&(r=n,n=e,e=t),n&&e!==!1&&this.queue(e||"fx",[]),this.each(function(){var t=!0,n=null!=e&&e+"queueHooks",o=x.timers,a=x._data(this);if(n)a[n]&&a[n].stop&&i(a[n]);else for(n in a)a[n]&&a[n].stop&&Jn.test(n)&&i(a[n]);for(n=o.length;n--;)o[n].elem!==this||null!=e&&o[n].queue!==e||(o[n].anim.stop(r),t=!1,o.splice(n,1));(t||!r)&&x.dequeue(this,e)})},finish:function(e){return e!==!1&&(e=e||"fx"),this.each(function(){var t,n=x._data(this),r=n[e+"queue"],i=n[e+"queueHooks"],o=x.timers,a=r?r.length:0;for(n.finish=!0,x.queue(this,e,[]),i&&i.stop&&i.stop.call(this,!0),t=o.length;t--;)o[t].elem===this&&o[t].queue===e&&(o[t].anim.stop(!0),o.splice(t,1));for(t=0;a>t;t++)r[t]&&r[t].finish&&r[t].finish.call(this);delete n.finish})}});function ir(e,t){var n,r={height:e},i=0;for(t=t?1:0;4>i;i+=2-t)n=Zt[i],r["margin"+n]=r["padding"+n]=e;return t&&(r.opacity=r.width=e),r}x.each({slideDown:ir("show"),slideUp:ir("hide"),slideToggle:ir("toggle"),fadeIn:{opacity:"show"},fadeOut:{opacity:"hide"},fadeToggle:{opacity:"toggle"}},function(e,t){x.fn[e]=function(e,n,r){return this.animate(t,e,n,r)}}),x.speed=function(e,t,n){var r=e&&"object"==typeof e?x.extend({},e):{complete:n||!n&&t||x.isFunction(e)&&e,duration:e,easing:n&&t||t&&!x.isFunction(t)&&t};return r.duration=x.fx.off?0:"number"==typeof r.duration?r.duration:r.duration in x.fx.speeds?x.fx.speeds[r.duration]:x.fx.speeds._default,(null==r.queue||r.queue===!0)&&(r.queue="fx"),r.old=r.complete,r.complete=function(){x.isFunction(r.old)&&r.old.call(this),r.queue&&x.dequeue(this,r.queue)},r},x.easing={linear:function(e){return e},swing:function(e){return.5-Math.cos(e*Math.PI)/2}},x.timers=[],x.fx=rr.prototype.init,x.fx.tick=function(){var e,n=x.timers,r=0;for(Xn=x.now();n.length>r;r++)e=n[r],e()||n[r]!==e||n.splice(r--,1);n.length||x.fx.stop(),Xn=t},x.fx.timer=function(e){e()&&x.timers.push(e)&&x.fx.start()},x.fx.interval=13,x.fx.start=function(){Un||(Un=setInterval(x.fx.tick,x.fx.interval))},x.fx.stop=function(){clearInterval(Un),Un=null},x.fx.speeds={slow:600,fast:200,_default:400},x.fx.step={},x.expr&&x.expr.filters&&(x.expr.filters.animated=function(e){return x.grep(x.timers,function(t){return e===t.elem}).length}),x.fn.offset=function(e){if(arguments.length)return e===t?this:this.each(function(t){x.offset.setOffset(this,e,t)});var n,r,o={top:0,left:0},a=this[0],s=a&&a.ownerDocument;if(s)return n=s.documentElement,x.contains(n,a)?(typeof a.getBoundingClientRect!==i&&(o=a.getBoundingClientRect()),r=or(s),{top:o.top+(r.pageYOffset||n.scrollTop)-(n.clientTop||0),left:o.left+(r.pageXOffset||n.scrollLeft)-(n.clientLeft||0)}):o},x.offset={setOffset:function(e,t,n){var r=x.css(e,"position");"static"===r&&(e.style.position="relative");var i=x(e),o=i.offset(),a=x.css(e,"top"),s=x.css(e,"left"),l=("absolute"===r||"fixed"===r)&&x.inArray("auto",[a,s])>-1,u={},c={},p,f;l?(c=i.position(),p=c.top,f=c.left):(p=parseFloat(a)||0,f=parseFloat(s)||0),x.isFunction(t)&&(t=t.call(e,n,o)),null!=t.top&&(u.top=t.top-o.top+p),null!=t.left&&(u.left=t.left-o.left+f),"using"in t?t.using.call(e,u):i.css(u)}},x.fn.extend({position:function(){if(this[0]){var e,t,n={top:0,left:0},r=this[0];return"fixed"===x.css(r,"position")?t=r.getBoundingClientRect():(e=this.offsetParent(),t=this.offset(),x.nodeName(e[0],"html")||(n=e.offset()),n.top+=x.css(e[0],"borderTopWidth",!0),n.left+=x.css(e[0],"borderLeftWidth",!0)),{top:t.top-n.top-x.css(r,"marginTop",!0),left:t.left-n.left-x.css(r,"marginLeft",!0)}}},offsetParent:function(){return this.map(function(){var e=this.offsetParent||s;while(e&&!x.nodeName(e,"html")&&"static"===x.css(e,"position"))e=e.offsetParent;return e||s})}}),x.each({scrollLeft:"pageXOffset",scrollTop:"pageYOffset"},function(e,n){var r=/Y/.test(n);x.fn[e]=function(i){return x.access(this,function(e,i,o){var a=or(e);return o===t?a?n in a?a[n]:a.document.documentElement[i]:e[i]:(a?a.scrollTo(r?x(a).scrollLeft():o,r?o:x(a).scrollTop()):e[i]=o,t)},e,i,arguments.length,null)}});function or(e){return x.isWindow(e)?e:9===e.nodeType?e.defaultView||e.parentWindow:!1}x.each({Height:"height",Width:"width"},function(e,n){x.each({padding:"inner"+e,content:n,"":"outer"+e},function(r,i){x.fn[i]=function(i,o){var a=arguments.length&&(r||"boolean"!=typeof i),s=r||(i===!0||o===!0?"margin":"border");return x.access(this,function(n,r,i){var o;return x.isWindow(n)?n.document.documentElement["client"+e]:9===n.nodeType?(o=n.documentElement,Math.max(n.body["scroll"+e],o["scroll"+e],n.body["offset"+e],o["offset"+e],o["client"+e])):i===t?x.css(n,r,s):x.style(n,r,i,s)},n,a?i:t,a,null)}})}),x.fn.size=function(){return this.length},x.fn.andSelf=x.fn.addBack,"object"==typeof module&&module&&"object"==typeof module.exports?module.exports=x:(e.jQuery=e.$=x,"function"==typeof define&&define.amd&&define("jquery",[],function(){return x}))})(window);
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OEBPS/js/jquery_002.js
/*
* rwdImageMaps jQuery plugin v1.5
*
* Allows image maps to be used in a responsive design by recalculating the area coordinates to match the actual image size on load and window.resize
*
* Copyright (c) 2013 Matt Stow
* https://github.com/stowball/jQuery-rwdImageMaps
* http://mattstow.com
* Licensed under the MIT license
*/
;(function(a){a.fn.rwdImageMaps=function(){var c=this;var b=function(){c.each(function(){if(typeof(a(this).attr("usemap"))=="undefined"){return}var e=this,d=a(e);a("<img />").load(function(){var g="width",m="height",n=d.attr(g),j=d.attr(m);if(!n||!j){var o=new Image();o.src=d.attr("src");if(!n){n=o.width}if(!j){j=o.height}}var f=d.width()/100,k=d.height()/100,i=d.attr("usemap").replace("#",""),l="coords";a('map[name="'+i+'"]').find("area").each(function(){var r=a(this);if(!r.data(l)){r.data(l,r.attr(l))}var q=r.data(l).split(","),p=new Array(q.length);for(var h=0;h<p.length;++h){if(h%2===0){p[h]=parseInt(((q[h]/n)*100)*f)}else{p[h]=parseInt(((q[h]/j)*100)*k)}}r.attr(l,p.toString())})}).attr("src",d.attr("src"))})};a(window).resize(b).trigger("resize");return this}})(jQuery);
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Don't forget to visit the student and Instructor companion websites for this
book:

On this companlon website, students will find valuable material designed to
enhance thelr learning, Including:

Case studles

Glossary terms

Interactive multiple cholce questions

Interactive true/false questions

Flashcards

Links to further reading
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Scan this QR code to visit the student companion website:

On this companlon website, Instructors will find valuable material designed to
enhance thelr teaching, Including:
PowerPolnt slides to be used as a complete siide set: Including slides
with explanatory text combined with figures from the book to cover the
maln toplcs for each chapter
An Image bank of all the figures and tables from the book, to download as
PowerPolnt slides

Scan this QR code to visit the Instructor companion website:
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