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large language models llms have emerged as a cornerstone technology transforming how we interact
with information and redefining the boundaries of artificial intelligence llms offer an unprecedented
ability to understand generate and interact with human language in an intuitive and insightful manner
leading to transformative applications across domains like content creation chatbots search engines and
research tools while fascinating the complex workings of llms their intricate architecture underlying
algorithms and ethical considerations require thorough exploration creating a need for a comprehensive
book on this subject this book provides an authoritative exploration of the design training evolution and
application of llms it begins with an overview of pre trained language models and transformer
architectures laying the groundwork for understanding prompt based learning techniques next it dives
into methods for fine tuning llms integrating reinforcement learning for value alignment and the
convergence of llms with computer vision robotics and speech processing the book strongly emphasizes

practical applications detailing real world use cases such as conversational chatbots retrieval augmented
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generation rag and code generation these examples are carefully chosen to illustrate the diverse and
impactful ways llms are being applied in various industries and scenarios readers will gain insights into
operationalizing and deploying llms from implementing modern tools and libraries to addressing
challenges like bias and ethical implications the book also introduces the cutting edge realm of
multimodal Ilms that can process audio images video and robotic inputs with hands on tutorials for
applying llms to natural language tasks this thorough guide equips readers with both theoretical
knowledge and practical skills for leveraging the full potential of large language models this
comprehensive resource is appropriate for a wide audience students researchers and academics in ai or
nlp practicing data scientists and anyone looking to grasp the essence and intricacies of llms key
features over 100 techniques and state of the art methods including pre training prompt based tuning
instruction tuning parameter efficient and compute efficient fine tuning end user prompt engineering
and building and optimizing retrieval augmented generation systems along with strategies for aligning
llms with human values using reinforcement learning over 200 datasets compiled in one place covering
everything from pre training to multimodal tuning providing a robust foundation for diverse llm
applications over 50 strategies to address key ethical issues such as hallucination toxicity bias fairness
and privacy gain comprehensive methods for measuring evaluating and mitigating these challenges to
ensure responsible 1lm deployment over 200 benchmarks covering llm performance across various tasks
ethical considerations multimodal applications and more than 50 evaluation metrics for the llm lifecycle
nine detailed tutorials that guide readers through pre training fine tuning alignment tuning bias
mitigation multimodal training and deploying large language models using tools and libraries
compatible with google colab ensuring practical application of theoretical concepts over 100 practical
tips for data scientists and practitioners offering implementation details tricks and tools to successfully

navigate the llm life cycle and accomplish tasks efficiently

this book focuses on the applications of plant growth promoting microorganisms pgpms in the form of
bioinoculants to enhance the crop productivity and resilience against pathogens chapters explain the
latest findings on development of the bioinoculants utilizing the modern technologies and agri wastes it
also provides the latest information on methods of improving quality and efficiency of bioformulations
and utilization of advanced biotechnological tools for developing precision products pgpms play
important roles in survival and health of the plant these useful microorganisms provide plants with
nutrients protect them from pathogens and help in combating abiotic stresses it is important that these
mutualistic interactions between plant and soil microbes are well understood so as to develop reliable
products in the form of biostimulants biopesticides and manage biotic and abiotic stresses in crops apart
from enhancing crop productivity plant microbe interactions can also perform activities such as
reclamation of degraded lands degradation of pollutants and remediation of saline or marginal lands
this book is of interest to teachers researchers plant scientists and microbiologists also the book serves
as an additional reading material for undergraduate and graduate students of agriculture microbiology

ecology soil science and environmental sciences
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