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Expanding and Exploring Novel Solution Spaces

1.  How can genies systematically explore uncharted knowledge regions in an open-ended
manner to uncover genuinely novel, yet meaningful insights or breakthroughs?
2.  How can genies effectively manage the high uncertainty and risk of exploration—striking
a balance between pursuing entirely new directions and incrementally refining existing
ideas or transferring cross-domain knowledge?
3.  How can genies recognise when conventional problem formulations are limiting and
proactively reframe problems using more productive perspectives, such as shifting
conceptual frameworks, adopting cross-domain analogies, or leveraging alternative
modelling approaches?
4.  What methodologies allow genies to abstract and transfer insights, techniques, or
problem-solving strategies from one domain to another—even when connections are non-
obvious—thereby uncovering novel interdisciplinary connections that unlock new lines of
inquiry?

Generating, Evaluating, and Refining Hypotheses

5.  How can genies iteratively design and refine experiments to maximise the discovery of
new knowledge, ensuring that the resulting data provides meaningful inputs for expanding
creative problem-solving and innovation pathways?
6.  What mechanisms allow genies to formulate, refine, and dynamically revise intermediate
hypotheses or formalisms by integrating new data, feedback, and constraints?
7.  How can genies predict the likelihood of an idea leading to a breakthrough before
committing significant resources, ensuring that exploration remains high-impact and
computationally efficient?

Scenario Simulation and Alternative Pathways

8.  How can genies effectively simulate alternative scenarios and “what-if” experiments that
explore the full creative spectrum—including high-risk, high-reward pathways—while
maintaining strategic coherence and direction?

Coordinated Multi-Agent Creativity and Knowledge Amplification

9.  How can multiple genies collaborate to enhance creative exploration by pooling diverse
reasoning approaches and building upon each other’s discoveries?
10.  What methods enable genies to structure and communicate integrated knowledge in a
way that fosters serendipitous discoveries and allows for collective refinement of ideas?
11.  How can genies evaluate and prioritise unconventional ideas from both human users and
other genies, guiding them toward the most promising innovation pathways?
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Dynamic Multi-Layered and Adaptive Planning

12. How can genies construct, continuously refine, and adapt complex multi-layered
plans that integrate immediate actions with long-term strategic goals across diverse,
interconnected real-world domains?
13. How can genies engage in conditional planning, dynamically generating and
adapting multiple contingency pathways in response to evolving constraints and shifting
user priorities?
14. How can genies balance flexibility and robustness to ensure that plans remain
adaptive to emerging information, constraints, disruptions, and user feedback while
preserving overall strategic coherence?

Modelling and Managing Uncertainty in Planning

15. How can genies model, incorporate, and anticipate the effects of external
uncertainties into their long-term planning?
16. How can genies leverage generative models, scenario simulations, and digital twins to
explore possible futures, perform sensitivity analyses, and prioritise plans with the highest
expected utility under uncertain conditions?
17. How can genies assess the stability and resilience of plans by stress-testing them a-
gainst counterfactuals, adversarial conditions, and unanticipated risks?

Multi-Agent Strategic Planning

18. How can genies anticipate and model the strategic behaviours of other genies,
agents, and humans in multi-agent networks, ensuring that planning processes account
for cooperative or competitive interactions as needed?
19. How can genies negotiate and reconcile conflicting objectives with other agents
while optimising for both local and global goals?

Cross-Domain and Transferable Planning Strategies

20. How can genies balance situation-specific constraints while developing
generalisable planning strategies that can be applied across diverse contexts?

Domain Learning for New and Less Well-Known Environments

21. How can ML models enable genies to rapidly learn and accurately model new, less
well-known environments?
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Coordination and Execution in Multi-Agent Networks

22. How can genies coordinate with other genies and agents to efficiently divide large,
interdependent tasks while ensuring consistency and synergy in planning?
23. What approaches help genies determine when centralised facilitation is preferable
versus when decentralised, peer-to-peer planning is more efficient?

Human-Centric Transparency and Editability

24. How can genies offer interactive, real-time explanations of planning logic—highlighting
key trade-offs, uncertainties, and decision pathways—so that users can confidently steer AI-
driven strategies?
25. What ML frameworks can provide interpretable representations of multi-layered plans,
enabling humans to edit, override, or reshape strategies without compromising overall
coherence and effectiveness?

Real-Time Decision-Making and Adaptation

26. How can genies detect and correct execution suboptimalities in real time, dynamically
re-optimising their actions in response to incomplete, noisy, or rapidly changing data while
ensuring alignment with their strategic plans?
27. How genies make confident, data-driven decisions under uncertainty by balancing
speed, cost, and quality to optimise trade-offs in dynamic execution scenarios?

Task Prioritisation, Interdependency Management, and Resource Allocation

28. How can genies dynamically prioritise and sequence competing tasks so that critical
objectives are achieved without causing resource bottlenecks?
29. How can genies resolve interdependencies across multiple tasks and domains, adapting
execution strategies to shifting constraints and resource availability?

Coordination and Collaboration in Multi-Agent Execution

30. How can ML frameworks facilitate seamless, real-time coordination among distributed
genies and human collaborators, ensuring synchronised execution without centralised
control?
31. What ML-driven negotiation and conflict resolution strategies can genies employ to
harmonise their actions with those of other agents, optimising collaborative outcomes while
avoiding misalignment?
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32. How can ML techniques support distributed task execution by enabling genies to self-
organise and dynamically adapt their roles in shared environments?

Continuous Learning and Execution Improvement

33. How can genies continuously monitor and assess the outcomes of their actions,
integrating feedback loops and performance metrics to iteratively improve execution
strategies over time?
34.  How can genies anticipate and mitigate unintended consequences during execution,
ensuring that dynamic adjustments maintain overall robustness in high-risk, interconnected
environments?

Human-Guided Execution and Transparency

35. How can genies determine when to act autonomously versus when to seek human
oversight based on real-time assessments of risk, complexity, and user preferences?
36. What ML techniques enable genies to provide interactive, real-time explanations of their
execution logic—highlighting key trade-offs, uncertainties, and decision pathways—to
facilitate informed human oversight?
37. How can genies continuously refine their execution strategies based on user interactions
and feedback, ensuring that their dynamic actions remain aligned with evolving human
goals?

Foundations of Rigorous Reasoning

38. How can genies integrate scientific methodologies—including falsification, abductive
reasoning, and iterative refinement—to continuously challenge and improve their reasoning
processes?
39. What techniques can allow genies to dynamically assess the plausibility and coherence
of their hypotheses, plans, and actions by unifying probabilistic reasoning, symbolic logic,
and neural inference within a unified validation framework?
40. How can genies identify, challenge, and refine hidden assumptions in their own
reasoning—and that of their peers—to ensure robust, bias-resistant validation?
41. What new approaches can enable genies to construct multi-resolution models that
facilitate validation and reasoning across scales from the microscopic to the macroscopic?

Empirical Validation Through Experimentation and Simulation

42. How can genies autonomously design experiments or simulations to validate hypotheses,
taking into account dynamic real-world constraints, incomplete data, and computational
efficiency?
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43. How can genies leverage counterfactual reasoning and scenario simulation to explore
alternative explanations, test causal relationships, and rigorously validate interventions?
44. What frameworks can empower genies to proactively identify and incorporate high-
value, missing information from multimodal data sources to strengthen hypothesis testing?

Reconciling Conflicting Evidence and Adapting to Emerging Knowledge

45. How can genies systematically detect and resolve inconsistencies in evolving knowledge
landscapes, ensuring their reasoning remains robust amid incomplete or contradictory data?
46. How can genies adapt their validation strategies to effectively reason about novel or
emerging phenomena as new data becomes available, and how should they adjust their
models dynamically?

Introspective and Meta-Reasoning for Continuous Refinement

47. How can genies leverage introspection and meta-reasoning to continually evaluate and
update their reasoning models, transforming initial priors into refined posteriors through
iterative experimentation and real-time feedback?

Reasoning in Multi-Agent, Networked Environments

48. How can genies collaboratively reason over distributed, incomplete, or conflicting
datasets by integrating specialised knowledge from diverse sources to validate complex,
multi-domain hypotheses?
49. How can genies anticipate and adapt to the strategic behaviours of other agents
(human or genie), incorporating learning-in-games approaches to refine their reasoning in
both adversarial and cooperative contexts?
50. How can genies engage in adversarial collaboration, iteratively challenging and stress-
testing each other’s hypotheses to enhance collective reasoning and validation?

Ensuring Interpretability, Transparency, and Trust in Reasoning

51. How can genies communicate their reasoning processes transparently, ensuring that
every validation step is interpretable and auditable by humans and other genies?
52. How can genies dynamically explain the uncertainties in their reasoning—highlighting
which parts of their hypotheses are most reliable versus those requiring further scrutiny—to
build user confidence?
53. What mechanisms can ensure that genies align their reasoning strategies with human
decision-making processes, incorporating user feedback to foster trust and facilitate
meaningful human-genie collaboration?
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Interactive Reasoning and Information Acquisition

54. How can genies determine when their current information is insufficient for robust
reasoning, and what ML frameworks can empower them to proactively initiate
communication with other agents or human experts to acquire missing or complementary
data?
55. How can genies effectively integrate insights gathered from interactive dialogues—such
as clarifications, expert feedback, or collaborative knowledge sharing—into their reasoning
pipelines to update and refine their hypotheses in real time?

Adaptive and Context-Aware Communication

56. What ML techniques can enable genies to detect when conversations become
unproductive or misaligned and proactively intervene with clarifications, reframing, or
summarisation to steer discussions back on track?
57. How can genies continuously learn and adapt to emergent communication norms, new
domain-specific terminologies, and user feedback to ensure sustained effectiveness in
diverse multi-agent ecosystems?

Precision, Clarity, and Accessibility in Communication

58. What models can enable genies to translate complex, domain-specific jargon into
accessible, user-friendly formats without sacrificing essential nuance or precision?
59. How can genies balance conciseness and completeness, providing the optimal level of
information to avoid overwhelming users while still delivering necessary details?

Inquiry-Driven and Strategic Communication

60. How can genies formulate and dynamically structure context-aware, open-ended
questions that both uncover missing information and elicit targeted, useful responses—
thereby balancing curiosity-driven inquiry with goal-oriented dialogue?
61. How can genies anticipate potential misunderstandings or ambiguities in user
interactions and proactively address them to prevent misalignment in decision-making?

Multi-Modal and Multi-Channel Communication

62. How can genies fluidly switch between different communication modalities (e.g., text,
speech, visualisation) to maximise user engagement and comprehension?
63. How can genies efficiently manage multiple simultaneous conversations across various
channels while maintaining coherence and ensuring relevant, timely information exchange?
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Communication in Multi-Agent and Strategic Settings

64. How can genies infer the strategic incentives, perspectives, and potential responses of
other agents—both human and AI—when formulating messages for negotiation, coalition-
building, or competitive environments?
65. How can genies develop shared communication protocols or evolve new languages
tailored to specialised collaborative tasks and effective knowledge exchange in multi-agent
networks?

Enhanced Creativity and Knowledge Exchange

66. How can genies leverage communication to foster enhanced creativity and innovative
thinking by sharing insights, discovering new capabilities, and exchanging data and
knowledge with other agents and human collaborators?

Autonomous and Adaptive Learning

67. How can genies autonomously detect knowledge gaps and prioritise areas for further
learning based on evolving user needs and environmental changes?
68. What mechanisms allow genies to balance long-term knowledge accumulation with
immediate, task-specific learning, dynamically adjusting their learning strategies in real
time?
69. How can genies integrate learning across multiple tasks and domains while avoiding
catastrophic forgetting and maintaining coherence in evolving knowledge structures?
70. How can genies proactively recognise and correct limitations in their learning processes
to ensure objective, robust knowledge acquisition?

Multi-Modal and Cross-Domain Learning

71. What novel ML approaches can enable genies to synthesise information from diverse
modalities—such as text, numerical data, images, audio, and structured datasets—to improve
their understanding and learn more effectively?
72. How can genies dynamically refine their conceptual understanding of problems, shifting
between different formalisms or problem representations to optimise learning outcomes?

Learning from Humans, Genies, and Networks

73. How can genies efficiently incorporate human feedback into their learning processes to
optimise both interpretability and long-term knowledge retention?
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74. What methods enable genies to learn collaboratively from other genies, facilitating
decentralised knowledge sharing while preserving specialised expertise?
75. How can genies determine when and how to seek external expertise—from humans,
other genies, or external databases—to enhance their learning?

Strategic and Scenario-Based Learning

76. What methods enable genies to anticipate evolving strategies of other agents—both
human and AI—and continuously update their learning models to optimise interactions in
dynamic settings?
77. How can genies apply inverse decision-making and game-theoretic principles to
understand the incentives, knowledge states, and decision patterns of others, adapting their
learning accordingly?

Meta-Learning and Continuous Refinement

78. How can genies leverage meta-learning frameworks to optimise and adapt their
learning strategies based on historical performance and real-time environmental feedback,
ensuring that their continuous learning processes remain resilient and contextually relevant?

Adaptive and Context-Aware Explanations

79. How can genies simulate user objections and anticipate follow-up questions to
dynamically refine explanations throughout the entire decision-making process?
80. How can diverse testing models, including adversarial learning, be applied to improve
genies’ explanations, identifying potential weaknesses or misleading narratives before they
are communicated to users?

Uncertainty Communication and Trust Calibration

81. What strategies can enable genies to detect and respond to user hesitation or confusion
—dynamically adjusting explanations to rebuild trust while preserving the necessary
complexity of the underlying processes?
82. How can genies integrate real-time feedback loops into their processes to demonstrate
the impact of user input on their learning and decision-making, thereby ensuring transparent
and adaptive operations?

Multi-Agent and Collaborative Transparency

83. What frameworks enable genies to coordinate their explanations and share insights a-
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cross multi-agent ecosystems, ensuring that collective decisions remain interpretable and
trustworthy to all stakeholders?
84. What techniques allow genies to reconcile inconsistencies in their explanations across
different agents, ensuring coherent and unified communication when conflicting
recommendations arise?
85. How can ML models facilitate trust calibration across diverse stakeholders with varying
expertise, cultural norms, and domain-specific expectations in multi-agent collaboration?

Self-Monitoring, Explanation Audits, and Continuous Improvement

86. How can genies proactively audit their past decisions and explanations using user
feedback and performance metrics to continuously enhance transparency?
87. What self-assessment and meta-reasoning techniques enable genies to detect and
correct biases, errors, or inconsistencies in their explanations over time?

Understanding and Modelling Human Decision-Making and Learning

88. How can genies infer how humans acquire, update, and refine their knowledge over
time, leveraging inverse decision modelling and active sensing to personalise learning
experiences?
89. How can genies dynamically adjust their teaching strategies based on real-time
assessments of users’ reasoning processes to deliver timely and effective interventions?
90. How can inverse multi-agent learning be applied to help genies understand human
interactions in strategic environments, thereby enhancing negotiation, collaboration, and
decision-making skills?

Personalised Growth, Learning, and Cognitive Expansion

91. How can genies design personalised growth trajectories that adapt to users’ evolving
cognitive abilities, motivations, and knowledge gaps, incorporating principles from
educational science?
92. How can genies generate “educational what-if” scenarios that allow users to explore
alternative learning pathways and unconventional ideas?
93. How can genies provide adaptive, real-time feedback that reinforces a growth mindset
and fosters self-efficacy?

Enhancing Human Critical Thinking, Metacognition, and Self-Regulated Learning

94. How can genies offer personalised challenges and reflective prompts that enhance
users’ metacognitive skills and critical thinking?
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95. How can genies leverage ML to optimise spaced repetition, retrieval practice, and active
learning techniques to maximise knowledge retention and practical application?
96. How can genies leverage principles from coaching, mentoring, and cognitive
apprenticeship to deliver experiences that foster user independence, encourage
challenging assumptions, and cultivate adaptive expertise?

Social Learning, Mentorship, and Collaborative Intelligence

97. How can genies identify and connect users with mentors, peer communities, and expert
networks to enhance human-to-human collaboration, including improved communication,
negotiation, and goal alignment?
98. How can ML support genies in optimising multi-human and multi-genie learning
ecosystems to facilitate collaborative problem-solving and ensure equitable knowledge
sharing among all participants?

Engagement, and Lifelong Learning

99. How can genies develop personalised reflection tools that encourage users to synthesise
their learning experiences and set ambitious long-term goals?
100. What methods allow genies to balance structured learning with curiosity-driven
exploration, ensuring that users are both guided and empowered to pursue independent
inquiry?
101. How can genies track and evaluate the long-term impact of their empowerment efforts
on users’ cognitive growth, decision-making, and creative independence?
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